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• 
AN EIGHTH ANALYTICAL REVIEW 1 OF. 

REPORTS FROM PASTEUR INSTITUTES ON 
THE RESULTS OF ANTI-RABIES TREATMENT 

by 

A. G. McKENDRICK, 1\I.B., Ch.B., D.Se., F.R.C.P.E., F.R.S.E., 

• Lieut.-Col. Indian Medical Service (ret.); 
Superintendent of the Laboratory of the Royal College of Physicians, Edinburgh; 

• formerly Director of the Pasteur Institute of India, Kasaull. 

I. GENERAL . 

. The statistics dealt with in this review relate almost entirely 
to the year 1935. A few reports relating to the previous year, and 
one for the year 1933, .received since the publication of the seventh 
review, are included. 

Schedules which reached Geneva later than July 1st, 1937, will 
be" dealt with in the next review, together with the bulk of the 
statistics for 1936. 

The present analysis deals with a total of 123,040 treat"ed persons. 
The following table gives the number of cases included in_ ~revious 
reviews, together with the total for all eight reviews . 

. Review Persons Review Penons 
First........... 31,656 Sixth . . . . .. . . .. 118,062 
Second . . . . . . . . . 6!1, 707 Seventh . . . . . . . . 11 0.8~4 
Third . . . . . . . . . . 69,541 Eighth . . . . . . . . • 123,040 

• Fourth......... 119,433 ---· 
Fifth ........ :.. 115,859 Total . .. . . .. . . . 758.182 

The general characteristics of each schedule are given below. 

1 For previous reviews, see document C.H.844, and the Quarterly Bulletin, 
1932, 1, pages 110 and 725; 1933, 2, page 553: 1934, 3, page 613 : 1935, 4., 
page 75;!: 1937, 6, page 17. 1 

3446- S.d. N. 1.205(1'.) 1.475 (A.) 3138 lmp.Do.rantiere, Dijon. 



METIIOUI UliRD o\NU HltSUJ.TI ODTAINRU. 

lnatllute Year Vaccine 
Dayo ol Number lortaiiiJ Paralytlt 

treatment treated Deaths % ouldooll 

(1) Dried or fllllcerlnaled corda, 

1. Algiers ................... 1935 Dried 5-2 dnys : glyc. 15-25 2.1122 9 0.32 1 (recovered) 

2. Antananarivo (Madagascar) .• 1935 Dried 6-1 days : glyc. 12-20 84 0 0 0 

3. Bangkok, Institute (non-Eu· • 
ropeans) •••••••••••••••.•• 1935 Dried glyc. 18-25 339 1 0.29 0 

4. Beirut (Lebanon) ••••••••••• 1935 Dried 4-2 days 111yc. 16-25 147 0 0 0 

5. Berne ..................... 1935 Dried 10-2 day• 11lyc. 18-21 8. .0 0 0 

8. BolOfllla .................. 1935 Dried 8-2 days glyc. 16-20 184 0 0 0 

7. Bordeaux ................. 1935 Dried 6-2 days lllyc. 14-21 144 0 0 0 

8. Casablanca (Morocco) ••••••• 1935 Dried 6-2 days glyc. 15-25 1,031 8 0.58 0 

11. Ceara (Brazil) .............. 1935 Dried 8-2 days 11lyc. 20-25 275 1 0.38 0 

10. Cordoba (Ar11entlna) •••••••• 1935 Dried 8-2 days 28-38 460 0 0 0 

II. Dakar (Europeans) •.••••••• 1935 Dried 4-1 days : 111vc. 15-20 22 0 0 0 "' 
12. Dakar (non-Europeans) ••••• 1935 Dried 4-1 days : glyc. 15-20 65 1 1.5 0 s 13. Hanoi (Tongklng) (Europeans) 1935 Dried 8-0 days : glyc. 15-20 183 0 0 0 

14. Hanoi (TongklnS) (non-Euro- -"' 
peans) •••••••••••••••••••• 1935 Dried 8-0 days : glyc. 15-20 1,184 8 0.51 0 ~ -

15. Hue (Annam) •••••••••••••• 1934 Dried : lllyc. 15-21 549 1 0.18 0 n 

c16. Hue (Annam) .............. 1935 Dried : glyc. 15-21 542 0 0 0 "' 
17. Keljo (Chosen) ............. 1935 Dried 3-1 days : glyc. 18 2,609 21 0.80 0 

0 

18. La Plata •.•••••••••••••••• 1935 Dried 6-2 days 12-26 1,006 2 0.2 1 (recovered) 
z 

19. Ulle ..................... 1935 Dried 30-2 days : glyc. 14-24 75 0 0 0 ~ 
20. Lyons .................... 1935 Dried 4-2 days 15-25 101 0 0 0 

21. Montevideo 1935 Dried 8-1 days 14-20 1,120 0 0 0 -............... t'l 

22. Montpelllft' ............... 1935 Dried : glyc. 13-24 141 0 0 0 "' 
23. Parts ..................... 1935 Dried 4-2 days : glyc. 15-25 510 0 0 0 

24. Phnom-Penh (Cambodia) •••• 1934 Dried 5-2 days : 11:yc. 15-21 371 1 0.27 0 

25.. Phnom-Penh (Cambodia). • •• 1935 Dried : ll•YC. ' 459 0 0 0 

26. SaJIIOD (Europeans) • , ••• , • , , 1933 Dried 6-1 days : glyc. 15-21 178 0 0 0 

27. Saigon (non-Europeans) ••••• 1933 Dried 6-1 days : 11lyc. 15-21 1,443 8 0.42 0 

28. Saigon (Europeans) ........ 1934 Dried 6-1 days : 11lyc. 15-21 74 0 0 0 

29. SaiJtOn (non-Europeans) ••••• 1934 Drll'd 6-1 days : glyc. 15-21 1,575 4 0.25 0 

30. Saigon (Europeans) ••••••••• 1935 Drll'd 6-1 days : glyc. 15-21 107 0 0 0 

31. SaJ11on (non-Europeans) ••••• 1935 Dried 6-1 days : t~lyc. 15-21 1,897 3 0.16 0 

32. Tartu (Estonia) ............ 1935 Dried 4-2 days : 11lyc. ' 41 0 0 0 

33. Tokio .................... 1935 Dried 5-l days : glyc. 18 '51 0 0 0 

34. Tunis .................... 1935 Dried 4· 1 days : gl yc. 12-18 1,949 I . 0.41 0 
35. VIentiane· (Laos) (non-Euro-

peans) ................... 1935 Dried 8-0 days 15-20 77 0 • 0 0 
36. VUno (Poland) ............. 1935 Dried 8-2 days : glyc. 14-20 20 0 0 0 

21,851 -7~.JI~<a c-. reeovered) 



1. Barcelona ...............•. 
2. Budapest .•....••......... 
3. Certain Bulgarian Institutes .. 
4. Riga (at Institute) ......... . 
5. Riga (outside lnstitute) .....• 

1. Baghdad (Europeans) ...... . 
2. Baghdad (non-Europeans) .. . 
3. Bangkok, Institute .•....•..• 
4. Bangkok (outside Institute) 

(non-Europeans) ......... . 
5. Beirut (Lebanon) .......... . 
6. Bombay (Europeans) ......• 
7. Bombay (non-Europeans) .. . 
8. Cairo (Europeans) ......... . 

.,. 9. Cairo (non-Europeans) ..... . 
10. Calcutta, Institute (Europeans) 
11. Calcutta, Institute (non-Euro-

peans) .................. . 
12. Calcutta, out-centres (Euro-

peans) ................. . 
13. Calcutta. out-centres (non- Eu-

ropeans) ............... . 
14. Cerna uti (Roumania) ...... . 
15. Colombo ................. . 

16. Coonoor (Europeans) ...... . 
17. Coonoor (non-Europeans) .. . 
18. Cracow .................. . 
19. Cracow .................. . 
20. Hong-Kong .............. . 
21. Kasauli, Institute (Europeans) 
22. Kasauli, out-centres (Euro-

peans) .•................ 
23. Kasauli, Institute (non-Euro-

peans): Class II .......... . 
24. Kasauli, out-centres (non-Eu-

ropeans) : Class II ........ . 

(2) Modified dilution methods. 

1935 Hogyes modified: 1/5000-1/100 20 
1935 Hogyes modified : 100-270 mg. 6-10 
1935 Boecker's vaccine : 90 mg. 20 
1935 Dilution 14-21 
1935 Dilution 14-21 

691 
4,028 
3,016 

14 
230 

7,979 

(3-6) Phenol vaccines : modifications of Fermi's method. 

(3) Killed phenol vaccines. 

1935 700-3500 mg. : Semple 
1935 700-3500 mg. : Semple 
1935 Phenolised vaccine 

1935 Phenolised vaccine 
1935 700 mg. : Semple 
1935 700-7000 mg. : Semple 
193S 700-7000 mg. : Semple 
1935 3750-1!500 mg. : Semple 
1935 3750-8500 mg. : Semple 
1935 350-700 mg. :Semple 

1935 350-700 mg.: Semple 

1935 350-700 mg. : Semple 

1935 350-700 mg. : Semple 
1935 1800-2700 mg. : Semple 
1935 Semple 

1935 700-7000 mg. : Semple 
1935 700-7000 mg. : Semple 
1934 ? : Semple 
1935 ? : Semple 
1935 1400 mg. : Semple 
1935 1200-7000 mg. : Semple 

1935 1200-7000 mg. : Semple 

1935 1200 mg. : Semple 

1935 1200 mg. : Semple 

7-14 
7-14 
14 

14 
14 
7-14 
7-14 

15-20 
15-20 

7-14 

7-14 

7-14 

7-14 
12-18 

14 

7-14 
7-14 
20 
20 
14 
14 

14 

14 

14 

2 
298 

1,059 

1,645 
20 

376 
7,746 

100 
3,462 

79 

754 

227 

4,1R8 
1.022 
1,875 

354 
12,361 

104 
140 
435 

9 

1,464 

146 

2,023 

0 
1 
7 
0 
0 

8 

0 
1 
3 

3 
0 
0 

36 
0 
6 
1 

2 

0 

26 
5 

12 

0 
20 

0 
0 
3 
0 

0 

0 

2 

0 0 
0.02 1 (recovered) 
0.23 0 
0 0 
0 0 

0.10 1 (recovered) 

0 0 
0.34 0 
0.28 0 

0.18 0 
0 0 
0 0 
0.46 0 
0 0 
0.17 0 
1.27 0 

0.27 0 

0 0 

0.62 0 
0.48 0 
0.64 Number not stated, 

but all recovered. 
0 0 
0.16 0 
0 0 
0 0 
0.69 0 
0 0 

0 0 

0 0 

0.10 0 



lnolllute Year Vacclnd 
D•r,• of Number lor1all17 Pmlyll• 

lroa ment troatod Death• % arr.ideotA 

25. Kasau\1, Institute (non-Euro· 3500 mg. : Semple peans) : Class II I .......... 1935 14 ~19 1 0.31 0 

26. Kasaull, out-centres (non-Eu- 3500 mg. : Scmplo ropeans): Class III ........ 1935 14 7,370 23 o.:H 0 

27. Kasaull, lnstltut~ (non-Euro· 7000 mg. : Semple peans) : Class IV •......... 1935 14 343 3 0.87 0 

28. Kasaull, out-cenl.rt's (non-Eu· 7000 mg. : Semple ropeans) : Class IV •....... 1935 14 3,617 57 1.58 2 (both recovered) 

29. Kuala Lumpur •• 0 ••••• 0 ••• 
1935 1400-2100 mg. : Semple 14-21 60 0 0 0 

30. Lisbon ••••• 0 ••••• 0. 0. 0 ••• 
1935 2500-10000 mg. : Semple 10-40 945 0 0 0 

31. lillian 0 •••••• 0 ••••••••••• 0 
1935 4500· 7500 mg. : Semple 15-25 50 0 0 0 

32. New Orleans (Europeans) •••. 1935 ? : Semple ? 225 0 0 0 

33. New Orleans (non-Europeans) 1935 ' : Semple ? 44 0 0 0 

34. New York •.........•..... · 1935 ' : Semple 14-21 1,609 0 0 1 (recovered) 

35. Palestine •••••••••••• 0 •••• 
1935 700-2100 mg. : Semple 14-21 1,685 1 0.06 0 Cl> 

36. Rangoon (Europeans) ...•... 1935 700-7000 mg. : Semple 7-14 232 0 0 1 (fatal) --! 

37. Rangoon (non-Europeans) .. 1935 700· 7000 mg. : Semple 7-14 1,336 3 0.22 0 
> 
--! 

38. Santa Clara (Cuba) ......... 1935 1920-33li0 mg. : Semple 15-21 371 0 0 0 -Cl> 

39. Santiago (Chile) ............ 1935 2240-41100 mg. : Semple ? 983 2 0.20 0 --! 

40. Shanghai (Europeans) 1935 1125-1575 mg. : Semple 15-21 1!10 0 0 0 -
•••• 0 0 

C'l 

r41. Shanghai (non-Europeans) 1935 1125-1575 mg. : Semple 15-21 559 2 0.36 0 "' .. 
42. Shillong, at Institute .•...•.. 19:i5 700-4:.!00 mg. : Semple 7-14 173 1 0.58 0 0 

43. Toronto 1935 : Semple ? 12 0 0 0 
z 

•••••• 0 ••••••• 0 ••• 

44. Warsaw, at Institute ..•.•... 1935 1200 mg. : Semple 20 125 0 0 1 (fatal) 
, 

45. Warsaw, outside Institute •... 1935 1200 mg. : Semple 20 2,372 3 0.13 0 6; -1:'1 
62,509 216 0.35 5 (2 fatal) "' 

(4) Live phenol uaccin•• : Puntonl'1 modi{lrolion. 

1. Ancona •....•.....•..•.••. 1935 Puntonl's modification 16-24 8 0 0 0 

2. Catania ••••••••••••• 0 •••• 
1935 Puntonl's modification 15-25 107 0 0 0 

3. Florence ••••••••••• 0 •••••• 
1935 Puntonl'a modlncatlon ' 41 0 0 0 

4. Palermo .................. 1935 Puntonl'a modification 3200-
9600 mg. 20-31 356 0 0 0 

5. Rome .................... 1935 Puntonl'a modlllcatlon 15-25 91 0 0 0 

6. Trapani .................. 1935 Puntonl'a modillcaUon 3200-
9600 mg. 15-25 4 0 0 0 

7. Turin .................... 1935 Puntonl'a modification 3200-
!ltiUO mg. 15-25 27 0 0 II 

634 0 0 0 



(5) Fermi's original vaccine. 

1. Buenos Aires .............. 19:15 Fermi : 9000-9150 mJ,l. 20-28 818 0 0 () 

2. Genoa •• 0 •••••••• 0 •••••••• 1935 Fermi : 3750-6250 mg. ? 3 0 0 () 

3. Kosice (Czechoslovakia) ..... 1935 Fermi: ? 14-21 406 1 0.25 0 

1,227 1 0.08 0 

(7) Heated vaccines : Babes' method. 

1. Bucharest • 0. 0 0 0 ••• ••••••• 1935 Dried 6-0 days+ heated 50•-Go•c. 10-24 7,418 14 0.19 0 
2. Chisinau (Roumania) ....... 1935 Hilgycs In light cases, heated 

60•C. In severe cases 14-23 2,112 3 0.14 0 
3. Jassy ••••• 0 •••••• 0 ••••••• 1935 Heated 60•-65•C. + Fermi 12-18 3,887 3 0.07 0 (/l 

..; 
> 

13,417 20 0.15 0 ..; -(/l 
..; -Hempt's method. (8) K Wed ether vaccine : ("l 
en 

1. Yugoslavian Institutes ...... 1935 Hempt's standard mcltod 1-6 9,110 6 0.06 1 (fatal) 0 z 
::c 
> 
::D 

(9) Mixed treatments. -t"ll 
(/l 

(a) 1. Athens 0 ••• 0 •••••• 0 ••••• 1935 ~ Boe~ker +, In severe cases, All-! 20 1,796 1 0.06 0 vtsatos 
2. Certain Bulgarian institutes 1935 Hogyes +, In severe rases, Ali-

visatos : 325-3700 mg. 13-15 1,649 2 0.12 0 
3. Vienna ................. 1935 Hilgyes + Alivisatos 13-21 197 1 0.51 3 (1 fatal) 

3,642 4 0.11 3 (1 fatal) 

(b) 1. Buenos Aires ............ 1935 Cords dried 6-1 days : glyc. +, 
in severe cases, Fermi's orl-
glnal vaccine 2,671 7 0.26 1 (recovered) "' 



6 STATISTICS ON RARIES 

II. METHODS OF TREATMENT. 

The methods of treatment employed at each institute, its dura
tion and. where available, its dosage are given in the preceding 

table . 
. For purposes of comparison, the various methods of treatment 

have been classified under the following headings : 

1. Dried or glycerinated cords (Pasteur's original method and 
Calmette's modification). 

2. Modified dilution methods (lliigyes). 
3-6. Phenol: 1\lodifications of Fermi's mflhod. 

3. Killed phenol vaccines (Semple and Mulford's modifica-
tions). 

4. Live phenol vaccines (Puntoni's modification). 
5. Fermi's original method. 
6. Fermi's sera-vaccine. 
7. Healed vaccines (Babes). 
8. Killed ether vaccines (Hempt). 
9. Mixed treatments : 

(a) (dilutions plus, in severe cases, Alivisatos) ; 
(b) (dried cords plus, in severe cases, Fermi's original 

vaccine). 

10. Yalren vaccine. 

In certain instances, the following shortened system of classifi-
cation has been employed : 

(a) Killed vaccines : comprising 3 and 8 above. 
(b) Live vaccines : comprising 1, 2, 4 and 9 above. 
(c) Healed vaccines : 
(d) Other : comprising 5, 6 and 10 above. 

III. NIDIDER OF PERSONS TREATED. 

The total number of treated persons regarding whom informa
tion has been received was 123,040. · The adjoining table gives the 
distribution of these according to the method of treatment, the 
number of institutes concerned, ar,d the average annual number of 
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patients per institute. In certain places, the table is incomplete. 
This arises from the fact that the statistics from a group of institutes 
are sometimes submitted on one schedule. Where no entry is 
made, the detail will be found in the table on pages 2-5. 

1. Cords ....................... .. 
2. Dilutions ........••••••...•.•• 
3. Killed phenol ................ .. 
4. Live phenol .................. . 
5. Fermi's vaccine ...••••••....•.. 
6. Fermi's S.V ..••.••............. 
7. Heated .•...•...•..••......... 
8. Killed ether .................. . 
9. Mixed Ia and b) .............. . 

Total •...............•.•• 

Patients 
21,851 

7,979 
62,336• 

634 
1,227 

13,417 
9,110 
6,313 

122,867• 

Institutes 
Avera~e per 

institute 
31 705 

25 2,493 
7 91 
3 409 

3 4,472 

• Omittinl' Shlllong, as the statl•tlcs for patients treated at out...,entres served from 
this Institute were not receiVed. 

IV. MORTALITIES FOR ALL PATIENTS. 

Of the total of 123,040 treated persons, 332 died of rabies. The 
percentage mortality was thus 0.27 as compared with 0.49 in the 
first, 0.48 in the second, 0.23 in the third, 0.48 in the fourth, 0.38 in 
the fifth, 0.35 in the sixth, 0.30 in the seventh, and 0.36 over the 
whole period covered by the eight reviews. 

The detailed figures for the present statistics and for the set of 
eight reviews, are as follows : 

Eighth review All eight reviews 
Number Deaths lorlalilf 

Number lortalil1 treated % 
treated Deaths % Obsem4 Calculated• 

1. Cords ...... 21.851 70 0.32 114,240 427 413 0.37 
2. Dilutions ••• 7,979 8 0.10 62,857 124 227 0.20 
3. Killed phenol 62,509 216 0.35 355,612 1,860 1,287 0.52 
4. Live phenol. 634 0 0 3,464 6 13 0.17 
5. Fermi's vacc. 1,227 1 0.08 7,319 13 26 0.18 
6. Fermi's S.V. 390 0 1.4 0 
7. Heated .... 13,417 20 0.15 93,145 154 337 0.17 
8. Killed ether. 9,110 6 0.06 63,444 79 230 0.12 
9. Mixed (a) •• 3,642 4 0.11 49,656 60 180 0.12 

(b) •• 2,671 .. 0.26 2,671 7 9 0.26 • 
10. Yatren 0 00. 5,384 13 19 0.24 

---
Total .••••• 123,0·10 332 0.27 758.182 2,743 2.741.4 0.36 

P < 1 In a million. 

a Calculated from the mortality of the tc!al ol the eleven gMIUP' (I.e., from 0.3618"1,), 
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According to the shortened system of classification, the figures 

are: 
Eighth review AU eight review. 

Number o ... ths lortalilf 
Number lortalil1 treated --

. - % 
treated Dftlthl % Obotne4 CaJcaiate4 

(a) Killed .••.•• 71.619 222 0.31 419,056 1,939 1,516 0.46 

36,777 89 0.24 232,888 624 843 0.27 
(b) Live ••.••.• 

13.417 20 0.15 93,145 154 337 0.17 
(c) Heated ..... 

13,093 26 47 0.20 
(d) Other ••.•.• 1,227 1 0.08 

Total •..••• 123,040 332 0.27 758,182 2,743 2,743 0.36 

P < 1 In a million. 

The percentage mortalities in the successive reviews and in the 
whole set have been : 

All 
Fint Second Third Fourth Firth Sixth Sevrnth Eighth eight 

(a) Killed • 0.65 0.80 0.28 0.66 0.51 0.4Cl 0.35 0.31 0.46 

(b) Live •• 0.27 0.26 0.21 0.26 0.23 0.31 0.28 0.24 0.27 

(c) Heated. 0.15 0.08 0.04 0.24 0.18 0.11 0.15 0.17 
(d) Other • 0.22 0.27 0 0 0.08 0.20 

Total. 0.49 0.48 0.23 0.48 0.38 0.35 0.30 0.27 0.36 

The same tests of significance of differences as were employed and 
described in previous reviews have been used. It will be remem
bered that a value P is obtained from the statistics which measures 
the probability that equal or greater differences than those observed 
would be likely to occur in samples of a population which was 
admittedly homogeneous. The underlying idea is to test the assump
tion that the various figures derived from different methods of 
treatment refer to samples selected at random from a very large 
homogeneous population. When the results of the statistical ana
lysis indicate that the figures do not agree with this assumption, 
the data will be referred to as heterogeneous or as showing a signi
ficant difference. The dividing-line between homogeneity and hetero- . 
geneity may conveniently be taken as being defined by P = 0.05, 
any lesser value indicating a real discrepancy and, in the present 
comparison, significant differences in the efficacy of the various 
vaccination methods employed. 
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V. RACIAL STATISTICS. 

Information rl'garding race type was lacking in the case of 
4,!}43 persons, one of whom died of rabies. 

Of the remainder, 53,423 were Europeans (45.2%) and 64,674 
were of non-European birth (54.8%). 

The percentages of Europeans in the various groups for this and 
former years were as follows : 

Fint Second Third Fourth Filth Sixth Seventh Eightb All eight 
1. Cords ....... 57.6 52.7 50.2 62.5 56.1 49.5 49.1 29.8 49.0 
2. Dilutions .... 100 100 100 94.8 96.6 100 89.0 100 97.2 
3. Killed phenol. 19.7 11.9 62.1 ·10.3 15.6 12.9 21.5 15.6 16.5 
4. Live phenol .. 100 100 100 100 100 100 100 100 
5. Fermi's varc . 100 100 100 100 100 100 
I;. Fermi's S. V •. 100 100 100 100 
7. Heated ..... 100 100 100 100 100 100 100 100 
8. Killed ether .. 99.7 100 100 100 100 100 100 100 
9. Mixed (a)& (b) 100 100 100 100 100 100 100 100 100 

10. Yatren 0 •••• 100 100 100 

Total 52.4 53.5 81.1 48.9 58.0 52.0 50.8 45.2 53.9 

The figures relating to mortality are given in the following table : 

Eighth review All eight reviews 
Number lortality Number Deaths lortali!I treated~ % treated -----. % 

Europeans. Obsmed Calculated Obsened Calculated 

1. Cords ...... 6,370 4 7.3 0.06 53,773 77 82 0.14 
2. Dilutions ... 7,979 8 9.1 0.10 61,080 108 93 0.18 
3. Killed phenol 9,191 11 10.5 0.12 55,644 82 84 0.15 
4. Live phenol. 634 0 0.7 0 3,464 6 5 0.17 
5. Fermi's vacc. 409 1 0.5 0.24 6,500 13 10 0.20 
6. Fermi's s.v. 390 0 0.6 0 
7. Heated .... 13,417 20 15.3 0.15 93,145 154 141 0.17 
8. Killed ether. 9,110 6 10.4 0.07 63,444 79 96 0.12 
9. ~fixed (a) .. 3,642 4 4.2 0.11 49,656 60 75 0.12 

(b) •. 2,671 7 3.0 0.26 2,671 7 4 0.26 
10. Yatren ..... 5,384 13 8 0.24 

--·-- ----
Total ..... 53,423 61 61.0 0.11 395,151 599 598.6 0.15 

p- 0.32 p = 0.12 

Non-Europeans. 

1. Cords ....... 15,021 66 63 0.44 56,044 341 351 0.61 
2. Dilutions .... 1,777 16 11 0.90 
3. Killed phenol. 49,653 204 207 0.41 280,696 1,761 1,756 0.63 

----
Total ..... 64,674 270 270 0.42 338,517 2,118 2,118 0.63 

p = 0.53 ) P= 0.3 
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Or, using the shortened system of classification : 

E1110,...,... 

(a) Killed •••.•• 
(b) Live ••••••. 
(c) Heated •.... 
(d) Other •••••. 

Eighth review 
Number Dftoths lur1aliiJ 
treoted ,. 

Obsen811 Calc:alalM 

18,301 17 21 0.09 
21,296 23 24 0.11 
13,417 20 15 0.15 

409 1 0.5 0.24 

AU eight revlewa 
Numb~r n ... th• lonalllJ" 
treoted --- ,. 

119,088 
170,644 
93,145 
12,274 

Obsen811 Calcalato41 

161 181 
258 2.S9 
154 141 
26 19 

0.14 
0.15 
0.17 
0.21 

Total...... 53,423 61 60.5 0.11 395,151 599 600 0.15 

p- 0.7 p- 0.11 

l\"on-Europmns. 

(a) Killed • • • • . . 49,653 204 207 0.41 280,6911 1,761 1,757 0.63 
(b) Live • • • • • • • 15,021 66 63 0.44 57,821 357 362 0.62 

Total .. .. • 64,674 270 270 0.42 338,517 2,118 2,119 0.63 

p - 0.7 p - 0.79 

The mortalities as compared with previous reviews are as under: 

Euro,...,... Fint Second Tblnl Fourth Fifth Sixth Sev~nth Eighth AU eight 
(a) Killed •• 0.10 0.14 0.10 0.12 0.19 0.22 0.14 0.09 0.14 
(b) Live ••• 0.20 0.11 0.13 0.15 0.17 0.22 0.13 0.11 0.15 
(c) Heated • 0.15 0.08 0.04 0.24 0.18 0.11 0.15 0.17 
(d) Other •• 0.19 0.27 0 0 0.24 0.21 

Total .. 0.17 0.13 0.!0 0.14 0.21 0.21 0.13 0.11 0.15 

Non-Europf'fliUl. 

(a) Killed •• 0.83 0.89 0.93 0.85 0.65 0.52 0.45 0.41 0.63 
(b) Live ••• 1.02 0.82 0.71 0.74 0.46 0.65 0.67 0.44 0.62 

Total • 0.84 0.88 0.78 0.83 0.62 0.54 0.48 0.42 0.63 

Each of the values of P, in the figures for either race type in this 
review and in the figures relating to all eight reviews, is greater 
than 0.05. Consequently, there is no evidence of heterogeneity 
arising from the method of treatment-that is to say, there is no 
evidence of significant differences in the efficacies of the various 
methods. 

It appears from the combined figures that the mortality amongst 
non-Europeans is 4.2 times as great as that amongst Europeans. 
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VI. SPECIES OF BITING ANI:\1..\L. 

The percentages of persons bitten 
animals are as under : 

by the different species of 

Dog Cat Wolf Jackal 
Soli- Rumi· 
peds nants Other Human 

1. Cords ........... 92.4 5.0 0.03 0.05 0.5 0.2 1.5 0.4 
2. Dilutions •..•.•... 76.9 11.2 0.01 0 0.7 7.7 1.5 1.9 
3. Killed phenol ..... 88.7 2.2 0.09 5.8 0.6 0.8 1.2 0.6 
4. Live phenol ....... 75.9 18.9 0 0 1.4 0 3.3 0.5 
5. Fermi's vacc. ..... 89.4 6.5 0 0 0.8 2.2 1.2 0 
6. Fermi's S.V •...... 
7. Heated .......... 87.4 6.6 0.1 0 0.7 3.4 1.3 0.5 
8. Killed ether .•..•• 83.1 5.9 0.2 0 0.5 4.8 2.0 3.5 
9. Mixed (a) •....... 88.7 7.9 0.2 0 0.5 2.1 0.2 0.2 

(b) •••••••• 86.8 10.8 0 0 0.4 0.2 1.5 0.3 

Total ........... 87.9 4.5 0.1 3.0 0.6 1.7 1.4 0.8 

The figures relating to mortality are as follows : 
(a) Dog (b) Cal 

Number lortali!J" Number lortali!J" 
treated Deaths % treated Deaths 'Yo 

1. Cords ............ 19,496 68 0.35 1,048 0 0 
2. Dilutions ..••..... 6,139 8 0.13 893 0 0 
3. Killed phenol ..... 54,942 157 0.29 1,388 1 O.o7 
4. Live phenol •...... 481 0 0 120 0 0 
5. Fermi's vacc. •••.. 1,005 1 0.10 73 0 0 
6. Fermi's S.V ••.•••. 
7. Heated .......... 11,725 17 0.14 891 3 0.34 
8. Killed ether ••.... 7,567 5 0.06 541 0 0 
9. Mixed (a) ........ 3,233 4 0.12 288 0 0 

{b) •••••• 0. 2,319 7 0.30 289 0 0 

Total ........... 106,907 267 0.25 5,531 4 0.07 

(c) Wolf 

Eighth review All eight reviews 

Number lorta.lity Number Deaths lortality 
treated ..------.-...-- 'Yo treated Deaths 'Yo Observed Ca!r.ulated 

1. Cords .•.... 6 0 0 76 4 6.2 5.26 
2. Dilutions .•. 1 0 0 57 11 4.6 19.30 
3. Killed phenol 56 3 5.36 ·178 42 38.9 8.79 
5. Fermi's vacc. 0 0 0 5 0 0.4 0 
6. Fermi's s.v. 0 0 0 
7. Heated .... 11 0 0 87 6 7.1 6.90 
8. Killed ether. 17 1 5.88 217 15 17.7 6.91 
9. Jllixed (a; ..• 8 0 0 76 5 6.2 6.58 

10. Yatren .... 23 0 1.9 0 

Total .•..•. !l9 4 4.04 1,019 83 8:l.O 8.15 

• P= 0.07 
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(d) Jackal 

Eighth review 
All eight reviews 

Number Deaths lortaliiJ 

Number lortallt,y treated _____..,._._ % 
...... ted Deaths % Obsemd Calculat•d 

1. Cords 10 1 10 125 3 2 2.40 

2. Dilutions ... 0 0 0 77 0 1 0 

3. Killed phenol 3,620 54 1.49 23,290 373 372 1.60 

7. Heated ••.. 0 0 0 70 0 1 0 

8. Killed ether. 0 0 0 4 0 0 0 

9. 1\lixed 0 0 0 35 1 0.6 2.86 

Total ....... 3,630- 55 1.52 23,601 377 376.6 1.60 

p- 0.6 

(e) Soliped.s, l!umlnanll, HulfiiUI ouuf 0/hw 
(The ligures In parentheses Indicate deaths) 

Soli peds Ruminants Other Human Milling 

1. Cords ............... 106 (1) 44 313 89 739 

2. Dilutions ........... 57 612 122 155 0 
3. Killed phenol ........ 380 467 766 (1) 361 529 
4. Live phenol •••.•••.•• 9 0 21 3 0 
5. Fermi's vacc. •••••••• 9 25 13 ·o 102 
6. Fermi'a S.V .......... 
7. Heated ............. 94 t53 177 66 0 
8. Killed ether ... 50 434 184 317 0 
9. lllixed (a) ............ 19 76 9 9 0 

(b) ............ 11 5 40 7 0 

Total ............ 735 (I) 2,116 1,645 (1) 1,007 1,370 

Information regarding the biting animal was lacking in the case 
of 1,370 persons, of whom none died of rabies. 

The death amongst those bitten by solipeds occurred at Tunis, 
the animal being an ass. Amongst " other animals", the death 
was following a mongoose bite (Kasauli). 

From the combined figures for the eight reviews, it appears that, 
of 17,794 persons bitten by solipeds and ruminants, only two casef 
(one from Chosen and one from Tunis) have developed rabies. Os 
5,562 persons who have come in contact with cases of human rabies, 
only one (Kasauli) has been reported as having contracted the 
disease. 
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VII. EVIDENCE OF RABIES IN THE BITING ANIMAL. 

The percentages of treated persons in the different categoriesl 
are as follows : 

A 
1. Cords . . . . . • • . . • . . . • • . • 11.0 
2. Dilutions . . . . . . • • . . . . . . 17.3 
3. Killed phenol • . . . . . . . . . • 5. 9 
4. Live phenol............ 7.9 
5. Fermi's vacc. • • • . . • . . . . . 15.4 
6. Fermi's S.Y •••.•.•..•... 
7. Heated . . .. • • • . . . . • .. . . 6.1 
8. Killed ether • . • . .. . . . . .. 20.1 
9. Mixed (a) • • • . • . .. . . . .. . 22.9 

(b) • • • • • . • • .. • • • • 24.7 

Total • . . . • • .. • . . • • . • 9.7 

B 
11.0 
17.2 
8.1 

13.8. 
67.8 

28.9 
10.3 
42.9 
2.3 

13.2 

c 
72.0 
50.4 
84.5 
77.4 
16.8 

57.5 
69.7 
21.4 
73.0 

73.2 

D 
5.9 

15.0 
1.5 
0.8 
0 

7.5 
0 

12.8 
0 

4.0 

The figures relating to mortality in the different categories are 
as under: 

Category A. 
Eighth review All eight reviews 

NumJHor lortalil1 Number lortalil1 
treated Deaths % treated Deaths % 

1. Cords •• 0 • 0 • 0 •••• 2,259 10 0.44 8,940 58 0.65 
~. Dilutions ........ 1,384 0 0 7,817 14 0.18 
3. Killed phenol •..•. 3,649 15 0.41 17,314 95 0.55 
4. Live phenol •••..•. 50 0 0 288 0 0 
5. Fermi's vacc. ...•• 189 1 0.53 597 2 0.34 
6. Fermi's S.V •.....• 0 0 0 24 0 0 
7. Heated .......... 824 5 0.61 6,506 23 0.35 
8. Killed ether ...••• 1,832 3 0.16 8,402 20 0.24 
9. Mixed (a) ........ 833 0 0 6,778 10 0.15 

(b) ........ 660 4 0.61 660 4 0.61 
10. Yatren ••••••• 0 •• 0 0 0 298 0 0 

Total ........... 11,680 38 0.33 57,624 226 0.39 

Category B. 
1. Cords ........... 2,261 8 0.35 18,057 106 0.59 
2. Dilutions • 0 •••••• 1,373 4 0.29 12,974 41 0.32 
3. Killed phenol ••..• 4,978 8 0.16 23,987 78 0.33 
4. Live phenol •.••... 87 0 0 611 2 0.33 
5. Fermi's vacc. ••.•• 832 0 0 1,816 2 0.11 
6. Fermi's S.V •••..•. 0 0 0 60 0 0 
7. Heated • 0 ••• 0 •• •• 3,878 5 0.12 24,000 31 0.13 
8. Killed ether ••.••• 934 0 0 6,231 8 0.13 
9. Mixed (a) ........ 1,564 4 0.26 19,842 33 0.17 

(b) ........ 61 1 0.14 61 1 0.14 
10. Yatren • 0 •••••••• 0 0 0 2,644 9 0.34 

Total ........... 15,968 30 0.19 110,283 311 0.28 

a A - proved rabid by experiment. 
B - certified rabid by medical 01' veterinary ph~lcian. 
C - ouspected to be rabid. -
D - non-suspected to be rabid. 
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Category C. 
Eighth review All eight revlewo 

Numl><'r lortaliiJ Number 
Death• 

l"rtalltJ 
treated Deaths "" 

treated % 

1. Cords 14,787 50 0.34 71,097 233 0.33 ........... 
30.539 44 0.14 

2. Dilutions 4,024 3 O.o7 ........ 
284,713 1,635 0.57 3. Killed phenol . • • . • 52,193 191 0.37 

-4. Live phenol • • . . • • • 488 0 0 2,061 3 0.15 

5. Fermi's vacc. • . . • • 206 0 0 1,895 3 0.16 

6. Fermi's S. V ••...•• 0 0 0 52 0 0 

7. Heated 7,715 10 0.13 56,312 97 0.17 
••••••• 0 •• 

33.081 4-4 0.13 8. Killed ether •.•.•. 6,344 3 0.05 
9. Jllixed (a) 7i9 0 0 12,368 9 O.o7 ······ .. 1,950 2 0.10 (b) •••••••• 1,950 2 0.10 

10. Yatren 0 0 0 1,486 4 0.27 .......... 
Total 88,486- 259 0.29 -495,554 2,074 0.42 

••••••• 0 0 ... 

Category D. 
1. Cords 1.209 0 0 7,803 3 0.04 ............ 
2. Dilutions 0 • 0 0 •• 0 • 1,198 1 0.08 6,952 9 0.13 
3. Killed phenol •••.• 934 2 0.21 15,262 20 0.13 
-4. Live phenol .•••••• 5 0 0 98 0 0 
5. Fermi's vacc. ..... 0 0 0 18 0 0 
6. Fenni's S.V •....•• 0 0 0 0 0 0. 
7. Heated ....... 0 ••• 1,000 0 0 -4,894 0 0 
8. Killed ether ••.••• 0 0 0 12,732 0 0 
9. 1\lixed (a) •• 0 ••••• 466 0 0 6,976 3 0.04 

10. Yatren .......... 0 0 0 956 0 0 

Total .......... 0 • 4,812 3 0.06 55,691 35 0.06 

Details regarding 2,094 persons, of whom two died of rabies, are 
lacking. Three fatal cases are reported as having occurred in 
category D. Of these, two are reported from Shanghai, and one · 
from Bulgaria. 

M in former reviews, in this and in the succeeding sections, 
statistics of the two race-types--European and non-European
will be treated separately, as the d.t'gree of heterogeneity introduced 
when they are taken together is so great as to mask other efTects. 
This has involved a great deal of labour, both for those preparing 
and submitting schedules for the two race-types separately, and 
in the subsequent treatment of the statistics. . The reviewer d.t'sires 
again to thank those directors of institutes who have collaborated 
in this matter. 

In the following table the statistics for categories A and B com
bined-that is, statistics of those bitten by animals proved or 
certified to be rabid-and those of category C-relating to those 
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bitten by animals suspected to be rabid-are given for the eighth 
and for the total of all eight reviews. · 

Categories A and B (combined). 
Eighth review All eight reviews 

Number Deaths Mortality 
Number Mortality treated ----......-.- % Europeam. treated D~atbs % Observed Calculated 

1. Cords ...... 1,162 1 0.09 9,954 18 20 0.18 
2. Dilutions ... 2,757 4 0.15 22,513 55 45 0.24 
3. Killed phenol 4,031 4 0.10 20,128 40 40 0.20 
4. Live phenol. 137 0 0 1,205 3 2 0.25 
5. Fermi's vacc. 203 1 0.49 1,595 4 3 0.25 
6. Fermi's S.V. 0 0 0 84 0 0.2 0 
7. Heated .... 4,702 10 0.21 31,516 57 63 0.18 
8. Killed ether. 2,766 3 0.11 17,631 35 35 0.20 
9. Mixed (a) .. 2,397 4 0.17 28,941! 47 58 0.16 

(b) .. 721 5 0.69 721 5 1.4 0.69 
10. Yatren .... 0 0 0 2,942 9 6 0.31 

Total ...... 18,876 32 0.17 137,237 273 273 0.20 
p = 0.05 

Non-Europeans. 

1. Cords ...... 545 5 0.92 3,139 44 24 1.40 
2. Dilutions .... 0 0 0 474 2 4 0.42 
3. Killed phenol 1,569 7 0.45 10,913 63 82 0.58 

Total ..... 2,114 12 0.57 14,526 109 110 0.75 
p = 0.00002 

Category C. 
Eighth review All eight reviews 

Number Deaths Monaliti 
Number lortality treated ----......-.- % 

European&. treated Deaths % Observed Calculated 

1. Cords •••• 0 1,148 0 0 13,606 15 20 0.11 
2. Dilutions ... 4,024 3 0.07 29,332 35 43 0.12 
3. Killed phenol 4,794 7 0.15 27,449 50 40 0.18 
4. Live phenol. 488 0 0 2,061 3 '3 0.15 
5. Fermi's vacc. 206 0 0 1,900 3 3 0.16 
6. Fermi's S.V. 0 0 0 52 0 0.8 0 
7. Heated .... 7,715 10 0.13 56,312 97 82 0.17 
8. Killed ether. 6,344 3 0.05 33,081 44 48 0.13 
9. Mixed (a) .. 779 0 0 12,368 9 18 0.07 

(b) .• 1,950 2 0.10 1,950 2 3 0.10 
10. Yatren ..... 0 0 0 1,486 4 2 0.27 

Total .....• 27,448 25 0.09 179,597 262 262.8 0.15 
P~ 0.03 

Non-Europeans. 

1. Cords • 0 •••• 5,648 16 0.28 15,382 69 86 0.45 
2. Dilutions •..• 0 0 0 680 0 3.8 0 
3. Killed phenol 44,110 176 0.40 169,798 975 954 0.57 

Total ..... 49,758 192 0.39 185,860 1,044 1,043.8 0.56 

·' P- 0.02 
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The value!\ of P are, with one exception, of doubtful significance; 
that is to say, they are of the order of 0.05. The exception is the 
case of non-Europeans belonging to the A and B group. This 
variation is largely a reflection of the n•latively high mortalities 
amongst those treated at Keijo and Tonkin by cords, an occurrence 
which was referred to in last year's re\'iew ; but it is to be noted 
that the present figures also show similar high mortalitit•s, and that 
these occurred at a number of Asian institutes. 

It is as well at this point to study the following table, in which 
all three categories are combined. The difference between this 
table and that in Section V is simply that category D-that is, 
those bitten by dogs not suspected to be rabid-is exclud"d. The 
figures are as follows : 

All eight reviews 
DeaU.. 

Number 
Elll'OpetJN. treated Oboerved Calculated 

1. Cords ................. 23,560 33 40 
2. Dilutions .............. 51,8~5 90 88 
3. Killed phenol ........... 4i,577 90 110 
4. Uve phenol ............. 3,266 6 6 
5. Fermi's vacc. ........... 3,495 7 6 
6. Fermi's S.V. ........... 136 0 0.2 
7. Heated ................ 87,828 154 148 
8. Killed ether ............. 50,712 i9 86 
9. :Mixed (a) .............. 41.316 56 70 

(b) .............. 2,671 7 5 
10. Yatren ................ 4,4:.!8 13 7 

----
Total ................ 316,83-1 535 536.2 

p - 0.28 
Non·EIIl'OpetJN, 

1. Cords .................. 18,521 113 107 
2. Dilutions .............. 1,154 2 6.6 
3. Killed phenol ........... 180,711 1,038 1,010 

Total •.•••••••••••••. 200,386 1,153 1,153.6 
p- 0.20 

Also in the abbreviated form of classification : 
EW'OpetJN, 

(a) Killed ••••••••••••••••• 
(b) Live .................. . 
(c) Heated ............... . 
(d) Other ••••••.••••••.•.• 

98,289 
122,658 
87,828 

8,059 

Total • • • • • • • • • . • . • • • 316,834 
I. 

169 
192 
154 
20 

166 
207 
148 

14 

535 535 

p - 0.26 

MortalllJ' 

"" 0.14 
0.17 
0.19 
0.18 
0.20 
0 
0.18 
0.16 
0.14 
0.26 
0.29 

0.17 

0.61 
0.17 
0.57 
--
0.58 

0.17 
0.16 
0.18 
0.25 

0.17 
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All eight reviews 
Deaths 

17 

Number --~ Mortality 
treated Observed Calculated 'Yo 

(a) Killed • • • . • . . . . . • . . . . . . 180,711 
(b) Live . .. .. . .. . . . . . . . . . . . 19,675 

1,038 
115 

1,040 
113 

0.57 
0.58 

Total • • • • . . . . . . . . . • • 200,386 1,153 1,153 0.58 

p'= 0.84 

It is to be noted that there is no evidence of heterogeneity in 
any of the groups of this table, and that the values of the Ps in 
this section are, if anything, lower than those of Section V. The 
omission of category D may thus have led to some clarification, 
evidenced in an increasing probability of homogeneity. As regards 
the division of cases into categories, it would appear that the 
important division is between suspected of rabies and not suspected 
of rabies-or, in other words, that entrance into category C is a 
very strong indication that the biting animal was rabid. This is 
not to be wondered at, as the judgment in this case depends upon 
the decision, arrived at from the evidence, by the director of a 
Pasteur Institute. 

VIII. SEVERITY OF BITE. 

The percentage proportions in the several groups are as follows : 

Deep Superficial No visible lesion 

1. Cords . ............. 23.4 59.5 17.1 
2. Dilutions • 0 ••••• 0 ••• 16.6 70.3 13.1 
3. IDlled phenol ......•• 51.8 41.8 6.3 
4. Live phenol . ........ 22.9 73.3 3.8 
5. Fermi's vacc ...••...• 47.0 37.2 15.8 
6. Fermi's s.v. . ....... 
7. Heated ...•••..• . ... 13.7 75.6 10.6 
8. Killed ether . ........ 19.0 48.5 32.6 
9. Mixed (a) . .......... 35.3 42.6 22.0 

(b) ........... 4.4 95.5 0 

Total ............ 35.9 52.5 11.5 

The percentages with no visible lesion treated by killed ether and 
mixed (a) (dilution and Alivisatos) are, as in the last two reviews, 
rather high. 

2 
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The figures relating to mortalities are as follows: 

(a) Dup (b) Supe(lclal 
(c) No vblble 

l••lon 

ftumbor lor1alilJ' ftumbor lorl.llilJ' ftu11bor 
lrellO• Deaths % lrelled Deaths "" troalod Deaths 

1. Cords ········ .. 5,094 53 1.04 12,957 17 0.13 3,727 0 

2. Dilutions ······. 1,324 4 0.30 5,613 4 0.07 1,042 0 
3. Killed phenol ••.. 31,614 172 0.54 25,495 44 0.17 3,871 0 
4. Live phenol ..•.. 145 0 0 465 0 0 24 0 
5. Fermi's vacc. •••• 191 1 0.52 151 0 0 64 0 
6. Fermi's S.V. . ... 0 0 0 0 0 0 0 0 
7. Heated ....•.•.. 1,841 14 0.76 10,147 6 0.06 1,429 0 
8. Killed ether ....• 1,728 3 0.17 4,414 3 0.07 2,968 0 
9. Mixed (a) ...... 1,287 3 0.23 1,552 1 0.06 803 0 

(b) ...... 119 1 0.84 2,552 6 0.24 0 0 

Total •.•••.. 43,343 251 0.58 63,346 81 0.13 13,928 0 

Information is not available regarding 2,423 persons, of whom 
none developed rabies. 

In the !allowing tables, the statistics, as in former revfews, are 
subdivided according to race type : 

(a) D«p. 

Eighth review AU right reviewo 
Numt...r lleath• lor1ahlJ' 

Number l•r1•lilJ' tfttltod - "" EuropeaN. lrmtecl Deoths "" Oboen .. &a!Cllllled 

1. Cords •••••• 376 0 0 5,329 27 27 0.51 
2. Dilutions ••• 1,324 4 0.30 10,459 78 54 0.75 
3. Killed phenol 2,823 9 0.32 9,197 75 47 0.82 
4. Live phenol. 145 0 0 921 3 5 0.33 
5. Fermi's vacc. 191 1 0.52 1,177 7 6 0.59 
6. Fermi's S.V. 0 0 22 0 0.1 0 
7. Heated .••• 1,841 14 0.76 15,994 72 82 0.45 
8. Killed ether. 1,728 3 0.17 12,993 54 67 0.42 
9. Mixed (a) •• 1,287 3 0.23 14,668 42 76 0.29 

(b) •• 119 1 0.84 119 1 0.6 0.84 
10. Yatren .... 0 0 187 7 1 3.74 

Total ...... 9,834 35 0.36 71,066 366 365.7 0.52 

P < 1 In a mllllon. 

Non-Europeasu, 

1. Cords 1,271 17 1.34 3,136 75 26 2.39 
3. Killed phenol 27,928 148 0.53 112.307 881 930 0.78 

Total ..... 29,199 165 0.57 115,443 956 956 0.83 
\ 

P < 1 In a million. 
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(b) Superficial. 
Eighth review All eight reviews 

Number 
Number Deaths lortality 

lortaliij' tn.ated 
Europearu. treated Deaths % 

~ % 
Ob!lerved Calcnlatrd 

1. Cords 1,274 1 0.08 18,938 10 16 0.05 
2. Dilutions .•. 5,613 4 0.07 32,520 25 27 0.08 
3. Killed phenol 3,987 2 0.05 27,818 15 23 0.05 
4. Live phenol. 465 0 0 2,155 3 2 0.14 
5. Fermi's vaec. 151 0 0 2,099 0 2 0 
6. Fermi's S.V. · 0 0 339 0 0.3 0 
7. Heated 10,147 6 0.06 70,415. 80 59 0.11 
8. Killed ether. 4,414 3 0.07 37,625 25 32 O.D7 
9. Mixed (a) .. 1,552 1 0.06 25,706 18 22 0.07 

(b) •. 2,552 6 0.24 2,552 6 2 0.24 
10. Yatren ....• 0 I) 3,334 6 3 0.18 

Total .....• 30,155 23 0.08 223,501 188 188.3 0.08 
P= 0.005 

Non~Europeans. 

1. Cords ..... 4,855 4 0.08 12,898 28 33 0.22 
3. Killed phenol 17,135 37 0.22 75,039 196 191 0.26 

Total ....• 21.990 41 0.19 87,937 224 224 0.25 
P= 0.34 

From the above it will be seen that, with the exception of the 
group of superficially bitten non-Europeans, there is evidence of 
heterogeneity. There is evidently considerable variation in the 
interpretation of the phrase " severely bitten ". 

(c) Deep and Superficial Combined. 
All eight reviews 

Death!ii 
Numbt>r Mortality 

Europeans. treated Observed Calculated % 
1. Cords ••••••• 0 •••• 00 ••• 24.267 37 45 0.15 
2. Dilutions 0 ••••••••••• 0. 42,97\1 103 81 0.23 
3. Killed phenol • •• 0 0 •••••• 37.015 90 70 0.24 
4. Live phenol ............. 3,076 6 6 0.20 
5. Fermi's vacc . •• •• 0 •••••• 3,276 7 6 0.21 
6. Fermi's S.V •............ 361 0 0.7 0 
7. Heated ................ 86,409 152 163 0.18 
8. Killed ether ............. 50,618 79 95 0.16 
9. Mixed (a) 0 •••••••••• 40,374 60 76 0.15 

(b) ••••••••••• 0 0 0 2,671 7 5 0.26 
10. Yatren ................ 3,521 13 7 0.37 

--- -~--

Total ...•............ 294,567 554 554.7 0.19 
p 0.0026 

Non· Europeans. 

t. Cords • •• 0 •••••••• 0 •••• 16,034 103 93 0.64 
3. Killed phenol ........... 187,346 1,077 1,087 0.57 

----
Total •••• 0 •••••••••• 203,380., 1,180 1.180 0.58 

p = 0.27 
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The above table difTt•rs from that in Section V only in the fact 
that from this table the statistics n•garding those showing " no 
visible lesion " are exrludt•d. In the European group tht•re is 
evidence of heterogeneity, whilst in the non-European group there 
is none. It is to be noted that in the European group the mortality 
for those treated by cords is !t>ss than that for those treated by 
killed phenol methods, whilst in the ease of non-Europeans the 
reverse is found-viz., the higher mortality rdates to those treated 
by cords. In general this table is not wry satisfactory, and it is 
suggested that the apparent inconsistencies dt•pend upon vagueness, 
not only in the demarcation between dt•ep and superficial bites, 
but also on the demarcation between superficial bites and " no 
visible lesion ". 

Finally, it appears that for the deeply bitten the mortality 
amongst non-Europeans is about 1.6 times as great as amongst 
Europeans, whilst for those bitten superficially the ratio is about 
3 times. 

Also amongst Europeans the mortality from deep bites is 6.5 
times as great as from superficial, whilst in the case of non-Euro
peans it is 3.3 times as great. 

IX. INTERVENTIO~ OF CLOTHING. 

The percentage proportions of those bitten on the bare skin 
and through clothing are as follows : 

1. Cords ••••••...•• ; .••... 
2. Dilutions ............. . 
3. Killed phenol ....•.•.... 
4. Live phenol ..•.......... 
5. Fermi's vacr .....•..•..• 
6. Fermi's S.V •.....•..•... 
7. Heated .....•.••..•.... 
8. Killed ether •••.•....... 
9. Mixed (a) .•.......•.•.. 

(b) •••••••••••••• 

Total •..•••.••.....• 

On bare okln 

68.1 
72.1 
79.9 
60.4 
f\3.6 

63.0 
52.7 
67.8 
73.4 

73.5 

Through clolhlng 

31.8 
27.8 
20.1 
39.5 
46.4 

37.0 
47.3 
32.1 
26.6 

26.6 
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The figures relating to mortality are : 

(a) On bare skin (b) Through clothing 
Number lortality Number loruliiJ treated Deaths % treated Deaths % 

t. Cords ••...•...... 12,352 54 0.44 5,773 6 0.10 
2. Dilutions ......... 5,7f>8 8 0.14 2,221 0 0 
3. Killed phenol ..... 18,f>f>9 200 0.41 12,240 16 0.13 
4. Live phenol ....... 367 0 0 240 0 0 
5. Fermi's vacc ...... 1115 1 0.54 160 0 0 
6. Fermi's S.V ....... 0 0 0 0 0 0 
7. Heated ~ ••• ~ •••• 0 7,548 18 0.24 4,·142 2 0.05 
8. Killed ether ...... 3,237 5 0.15 2,905 1 0.03 
9. Mixed (a) ........ 2,471 4 0.16 1,1 i1 0 0 

(b) ........ 1,961 7 0.36 710 0 0 

Total ••••• 0 ••••• 82,538 297 0.36 29,862 25 0.08 

Information regarding 10,640 treated persons, of whom ten died 
of rabies, is lacking. 

The corresponding statistics subdivided according to race type 
are as under : 

(a) On bare skin. 

Eighth review All e!ght reviews 
Deaths 

Number lortality Number------------- lorl.tliU 
Europeans. treated Deaths % treated Observed Calculated % 

1. Cords 0. 0 •• 2,137 1 0.05 19,685 36 48 0.18 
2. Dilutions ..• 5,758 8 0.14 38,507 99 93 0.26 
3. Killed phenol 7,021 11 0.16 35,362 85 85 0.24 
4. Live phenol. 367 0 0 2,159 5 5 0.23 
5. Fermi's vacc. 185 1 0.54 2,009 6 5 0.30 
6. Fermi's S.V. 0 0 179 0 0.4 0 
7. Heated .... 7,548 18 0.24 57,170 142 138 0.25 
8. Killed ether. 3,237 5 0.15 22,260 i6 54 0.34 
fl. Mixed (a) .. 2,471 4 0.16 32,715 54 79 0.16 

(b) .. 1,961 7 0.36 1,961 7 5 0.36 
10. Yatren ..... 0 0 3,767 11 9 0.29 

----
Total ..... 30,685 55 0.18 215,774 521 521.4 0.24 

p = 0.014 

Non·Europ~ans. 

1. Cords ...... 4,927 21 0.43 10,427 87 69 0.83 
3. Killed phenol 37,126 172 0.46 154,313 1,006 1,024 0.65 

----
Total ..... 42,053 193 0.46 164,740 1,093 1,093 0.66 

P= 0.025 



22 STATISTICS 0::-l RABIES 

(b) Through clothing. 
Eighth rev!,.,. All eight revl~w• 

DMth• 
Number lortalil1 Number .-----....-..-- l1lrtalit1 

Eutopeans. treated Deaths "' treated Oboo"'C Cal<olalo4 % 

1. Cords ...... 3::10 0 0 7,420 1 2.2 0.013 

2. Dilutions •.. 2,221 0 0 14,327 5 4.2 0.035 

3. Killed phenol 1,651 0 0 12,533 4 3.7 0.032 

4. Live phenol. 2~0 0 0 1.2~1 1 0.4 0.081 

5. Fermi's vacc. 160 0 0 1,4·10 1 !1.4 0.069 

6. Fermi's S.V. 0 0 21' 0 0.06 0 

7. Heated 4,442 2 0.05 33,178 12 9.8 0,036 
~ .... 

8. Killed ether. 2,905 1 0.03 25,501 2 7.6 0.008 
9. Jllixed (a) •• 1,171 0 0 16,493 6 4.!1 0.036 

(b) •• 710 0 0 710 0 0.2 0 
10. Yatren ..... 0 0 1,617 2 0.5 0.124 

Total ..... 13,830 3 0.02 11~.671 3~ 33.!16 0.030 
P- 0.15 

Non·EUtopeans. 
1. Cords ....... 1,714 0 0 7,061 17 13.8 0.2~ 

3. Killed phenol 9,085 13 0.14 37,840 71 74.2 0.19 

Total ..... 10,799 13 0.12 44,901 88 1<1!.0 0.20 
p- 0.35 

There is thus no evidence of heterogeneity amongst those bitten 
through clothing in either race type. For those bitten on the bare 
skin, there is in each case some evidence of heterogeneity, though 
it is not very convincing. 

The mortality amongst those bitten on the bare skin is, in the 
case of Europeans, 8 times and, in the case of non-Europeans, 
3.3 times as great as that observed amongst those bitten through 
clothing. The mortality amongst non-Europeans, in the case of 
those bitten on the bare skin, is 2.7 times and, in the case of those 
bitten through clothing, is 1.5 times as great as amongst Europeans . 

. X. POSITION OF BITE. 

The percentages of those bitten in the various positions are as 
follows : Head Arm Trunk Leg 

1. Cords • • • • • • • • • .. • 4.2 38.1 6.2 51.6 
2. Dilutions......... 6.7 57.8 2.6 32.9 
3. Killed phenol . . . . . 5.3 3.6 55.2 
4. Live phenol....... 4.1 5.4 47.3 

35.9 
43.2 

5. Fermi's vacc. .. • .. 4.7 1.6 39.1 
6. Fermi's S.V •••••• 

54.5 

7. Heated ........ .. 
8. Killed ether •••••• 
9. Mixed (a) ....... , 

(b) ....... . 

Total ••.•••••••• 

5.0 
6.1 
4.0 
4.4 

5.1 t 

<t4.1 
43.0 
49.8 
56.8 

40.1 

5.4 
3.4 
4.0 
5.9 

4.2 

45.5 
47.4 
42.2 
32.9 

50.5 
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The figures relating to mortality are as follows : 

(a) Head 

23 

(b) Ann 
Number 
treated Deaths 

29 
4 

Mortality 
'i'o 

3.3-t 
0.75 
1.89 
0 
2.00 

Number 
treated 

lortality 

I. Cords .......... . 
2. Dilutions ........ . 
3. Killed phenol .... . 
4. Live phenol ...... . 
5. Fermi's vacc. . ... . 
6. Fermi's S.V. . ... . 
7. Heated ......... . 
8. Killed ether ..... . 
9. Mixed (a) •...•••• 

(b) ..... . 

868 
531 

3,229 
26 
50 

0 
600 
377 
145 
117 

Total . . . . . . . . . . . 5,943 

61 
0 
1 
0 
8 
3 
1 
2 

109 

(c) Trunk 

1.33 
0.80 
0.70 
1.71 

1.83 

7,939 
4.613 

21.967 
274 
577 

0 
5,247 
2,644 
1,813 
1,517 

46,591 

Deaths 

25 
4 

83 
0 
0 
0 

10 
3 
3 
5 

133 

(d) Leg 

'i'o 
0.31 
0.09 
0.38 
0 
0 

0.19 
0.11 
0.16 
0.33 

0.29 

Number 
treated 

lortality Number 
treated 

lortality 

I. Cords ........... . 
2. Dilutions ........ . 
3. Killed phenol .... . 
4. Live phenol ...... . 
5. Fermi's vacc •..... 
6. Fermi's S.V. . ... . 
7. Heated ......... . 
8. Killed ether ..... . 
9. Mixed (a) ...... .. 

(b) .......• 

1,300 
206 

2,199 
34 
17 
0 

638 
209 
145 
158 

Total . . . . . . . .. .. 4,906 

Deaths 

1 
0 
5 
0 
0 
0 
0 
0 
0 
0 

6 

'i'o 
0.08 
0 
0.22 
0 
0 

0 
0 
0 
0 

0.12 

10,754 
2,629 

33,797 
300 
414 

0 
5,406 
2,912 
1,539 

879 

58,630 

Deaths 
15 
0 

67 
0 
0 
0 
2 
0 
0 
0 

84 

% 
0.14 
0 
0.20 
0 
0 

0.04 
0 
0 
0 

0.14 

Information regarding 6,970 persons, of whom none died of rabies, 
is lacking. 

The statistics subdivided according to race type are as under : 

(a) Head. 
Eighth review 

Number lortality 
Europeans. treated Deaths % 

!. Cords .. .. .. 144 
2. Dilutions . . . 531 
3. Killed phenol 467 
4. Live phenol. 26 
5. Fermi's vacc. 16 
6. Fermi's S.V. 0 
7. Heated . . . . 600 
8. Killed ether. 377 
9. Mixed (a) • . 115 

(b) .. 117 
10. Yatren • . . . 0 

Total . . . . • . 2,423 

0 
4 
3 
0 
1 
0 
8 
3 
1 
2 
0 

22 

0 
0.75 
0.64 
0 
6.25 

1.33 
0.80 
0.69 
1.71 

0.91 

All eight reviews 
Number Deaths lortalitr 
treated -· % 

1,656 
4,137 
3,146 

203 
349 

19 
4,446 
3,130 
2,537 

117 
180 

Obs•m4 Calculated 

12 
61 
41 

2 
8 
0 

70 
44 
20 
2 
6 

22 0.72 
55 1.47 
42 1.30 

3 0.99 
5 2.29 
0.3 0 

59 1.57 
42 1.41 
34 0.79 
2 1.71 
2 3.33 

19,920 266 266.3 
p = 0.05 

1.34 
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Eighth review All eight reviews 
D•olhs 

Number .... talil1 Numbe-r lortaliiJ 
Non-Europmns. treated Deoths % treated OO..ned Calculated % 

1. Cords ••••.• 288 12 4.17 778 49 30 6.30 
2. Dilutions .. 0 0 48 1 1.8 2.08 
3. Killed phenol 2,298 54 2.35 9,683 351 31\9 3.62 

Total ••...• 2,586 66 2.55 10,509 401 400.8 3.82 

p- 0.08 

(b) Arm. 

Eighth review All eight reviews 
Numb•r Deoths lortali11 

Number lorlaliiJ treated , . - % 
Europeans. treated Deaths ~- Obsfnt<l Calrulat•• 

1. Cords ..... 1,640 0 0 16.818 19 24 0.11 
2. Dilutions ... 4,613 4 0.09 35,441 47 50 0.13 
3. Killed phenol 5,801 8 O.H 30,146 39 42 0.13 
4. Live phenol. 274 0 0 I, 699 3 2 0.18 
5. Fermi's vacc. !76 0 il 2,414 1 3 0.04 
6. Fermi's S.V. 0 0 231 0 0.3 0 
7. Heated ...• 5,247 10 0.19 34,152 59 48 0.17 
8. Killed ether. 2,644 3 0.11 19,017 34 27 0.18 
9. Mixed (a) ... 1,813 3 0.16 25,268 27 35 0.11 

(b) ... 1,517 5 0.33 1,517 5 2 0.33 
10. Yatren ..... 0 0 3,393 5 5 0.15 

-Total ...... 23,725 33 0.14 170,096 239 238.3 0.14 

P- 0.18 
Non-Europeans, 

1. Cords ..... 1,464 7 0.48 4,196 26 24 0.62 
2. Dilutions 0 0 408 1 2 0.25 
3. Killed phenol 13,560 67 0.49 57,050 329 329 0.58 

Total ..... 15,024 74 0.49 61,654 356 3.';5 0.58 

P- 0.6 

(c) Trunk. 
Eighth review All eight reviews 

Number lorWiiJ 
Number Deoths lortalil1 
treated - . - % Europeans. treated Deoths % Ot.eno4 Cai<alato4 

1. Cords 44 0 0 655 0 0 
2. Dilutions ... 206 0 0 1,413 0 0 
3. Killed phenol 161 0 0 1.426 0 0 
4. Live phenol. 34 0 0 171 0 0 
5. Fermi's voce. 10 0 0 370 0 0 6. Fermi's S.V. 0 0 0 15 0 0 7. Heated ...• 638 0 0 4,951 0 0 8. Killed ether. 209 0 0 2,325 0 0 9. Jllixed (a) •• 145 0 0 1,724 3 0.17 (b) .. 158 0 0 158 0 0 10. Yatren •..•• 0 0 0 112 0 0 

Total ..... 1,605 0 0 l 13,320 3 0.02 
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Eighth review All eight reviews 
Number Deaths lonality 

Number Deaths Mo~lity treated-----.........- % 
l\'on~E11ropeant. treated Observed Calculaied 

1. Cords 417 0 0 1,167 5 3 0.43 
2. Dilutions ..• 0 0 0 101 0 0.2 0 
3. Killed phenol 1,746 4 0.23 . 7,155 15 17 0.21 

Total .•...• 2,163 4 0.18 8,423 20 20.2 0.24 

P = O.t 

(d) Leg. 
Eighth review All eight reviews 

Number Deaths lortalily 
Number Mortality treated ____...__...... ., 

EuropeanJ. treated Death• % Observed Calculated 
.. 

1. Cords ..... 823 1 0.12 8,806 8 4 0.09 
2. Dilutions .. 2,629 0 0 19,222 14 9 O.Q7 
3. Killed phenol 2,161 0 0 16,060 10 8 0.06 
4. Live phenol. 300 0 0 1,354 1 0.6 0.07 
5. Fermi's vacc. 143 0 0 2,302 1 1 0.(14 
6. Fermi's s.v. 0 0 0 122 0 0.05 0 
7. Heated .... 5.406 2 0.04 29,218 12 14 0.04 
8. Killed ether. 2,912 0 0 26,311 1 12 0.004 
9. Mixed (a) •• 1,539 0 0 18,581 10 9 0.05 

(b) .. 879 0 0 1!79 0 0.4 0 
10. Yatren .... 0 0 1,699 2 0.8 0.12 

Total •... 16,792 3 0.02 12t,554 59 58.85 0.05 

p = 0.0013 
Non-Europeans. 

1. Cords • 0 0 •• 4,472 2 0.04 11,464 24 35 0.21 
2. Dilutions .. 0 0 597 0 2 0 
3. Killed phenol 28,607 60 0.21 103,094 326 313 0.32 

--· 
Total ..... 33,079 62 0.19 115,155 350 350 0.30 

p = 0.05 

In the fourth, fifth and sixth reviews, the values of P from the 
combined figures gave no evidence of heterogeneity amongst non
Europeans in any of the four localities. In the seventh review, 
evidence of heterogeneity amongst those bit~en on the head appeared, 
but in the combined figures as given in this review (P = 0.08) 
the evidence of heterogeneity is again lacking. 

With regard to Europeans, evidence of heterogeneity is now 
found only amongst those bitten on the leg. This observation is 
again a result of the remarkably low mortality amongst those 
bitten on the leg and treated by killed ether vaccines at the Yugo
slavian institutes (1 fatal case amongst 26,311 persons treated 
during the period covered by the eight reviews as compared with 
an expected 12). ~ 
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The mortalities for the two race types classified according to 
position are as follows : 

Head ••••••••• 
Arm •••••.•••• 
Trunk •••••••• 
Leg ••••••••.. 

Europeans 

1.34 
Oo14 
Oo023 
ooon 

Non-Europeans 

3o82 
Oo5ll 
0024 
Oo30 

N:_o~n.:..· E::•.:..•ro_,_r-__;.;;n..:;m:;..:o7,rl7-a.:..lll;:.::.y Ratio:-Europftln mortnllly 

2o9 
4.1 

10o4 
6o4 

Also, the mortalities of those bitten on head, arm, trunk and leg 
are, for Europeans, in the ratio of 100 : 10 : 2 : 4 and, for non
Europeans, in the ratio 100 : 15 : 6 : 8. 

XI. DELAY IN COM~1E~CE~1E~T OF TREA TI1ENT . 

. 
The percentage proportions of those commencing treatment 

during the various periods are as follows : 

0 to 4 5 to 7 8 to 14 More than 
days days days 14 days 

lo Cords ........... 59o6 22o0 tlo9 6o6 
2. Dilutions ••••••••• 5300 2409 15o6 tl.5 
3. Killed phenol ••••• 65o5 16o2 11.4 6o9 
4. Live phenol. •••••• 63.2 15.5 15.1 6.2 
5. Fermi's vacc. •••• 0 54o1 21.2 17.6 7.1 
6. Fermi's S.V ••••••• 
7. Heated .......... 71.3 17o7 8o3 2.7 
8. Killed ether . 72.3 1308 8ol 5.8 
9. Mixed (a) • 0 •.•••• 49o4 2409 17.5 8o2 

(b) ••• 0 •••• 76.6 12o5 8o5 2o3 

ToW ............. 64o5 18o0 11.4 602 

The figures relating to mortality are as under : 

(a) 0 lo 4 dit111 (bl 5 to 7 dJI111 
Number lomlitr Numb<!r lortalitr trftlted Dealba "" treated Dealba 

"" 1. Corda •••••••••• 0 • 12,904 39 0.30 4,768 17 Oo36 
2. Dilutions ••••••••• 4,228 8 Oo19 1,986 0 0 
3. Killed phenol ••••• 40,477 129 Oo32 10,005. 24 Oo24 4. Live phenol ••••••• 401 0 0 98 0 0 
5. Fermi's vacc. • 0 ••• 625 1 Oo16 245 0 0 6. Fermi's S.V. ...... 0 0 0 0 7. Heated ••••••••• , 9,565 18 0.19 2.374 2 Oo08 8. Killed ether •••••• 6,588 6 Oo09 1,254 0 0 9. Mixed (a) .. ; ..... 1,798 3 Oo17 907 1 Oo08 (b) OOooOooo 2,047 7 Oo34 335 0 0 

ToW ........... 78,633 21~ Oo27 21,972 44 Oo20 



STATISTICS ON RABIES 27 

(c) 8 lo 14 days (d) More than 14 days 
Number Mortality 
treated Deaths o/o 

Number 
treated 

lo%lity 

0.42 
0 
0.87 
0 

1. Cords •.......... 
2. Dilutions ........ . 
3. Killed phenol ....• 
4. Live phenol ...... . 
5. Fermi's vacc. . ... . 
6. Fermi's S.V. 
7. Heated ......•... 
8. Killed ether ..... . 
9. Mixed (a) ....... . 

(b) •.•..... 

2,568 
1,247 
7,038 

96 
203 

0 
1,119 

740 
639 
227 

Total . . .. .. .. . . . 13,877 

8 
0 

26 
0 
0 
0 
f) 

0 
0 
0 

34 

0.31 
0 
0.37 
0 
0 

0 
0 
0 
0 

0.25 

1,427 
518 

4,238 
39 
82 

0 
359 
528 
298 

62 

7,551 

Deaths 

6 
0 

37 
0 
0 
0 
0 
0 
0 
0 

43 

0 

0 
0 
0 
0 

0.57 

Information was not available regarding 1,007 persons, of whom 
none died. 

The figures subdivided according to race type are as under : 

(a) 0 to 4 days. 

Europeans. 

1. Cords ..... 
2. Dilutions •.• 
3. Killed phenol 
4. Live phenol. 
5. Fermi's vacc. 
6. Fermi's S.V. 
7. Heated .... 
8. Killed ether. 
9. Mixed (a) .. 

(b) •• 
10. Yatren ..... 

Eighth review 

Number lortality 
treated Deaths o/o 

1,292 0 0 
4,228 8 0.19 
5,211 10 0.19 

401 0 0 
260 1 0.38 

0 0 
9,565 18 0.19 
6,588 6 0.09 
1,798 3 0.17 
2,047 7 0.34 

0 0 

Total • • • . . • 31,390 53 0.17 

Eighth review 

Number 
Non-Europeans. treated 

1. Cords • • . • • • 4,131 
2. Dilutions • • • 0 
3. Killed phenol 30,231 

Deaths 

13 
0 

103 

Total ...... 34,362 116 

lortality 
o/o 

0.31 

0.34 

0.34 
t 

All eight reviews 
Number Deaths lortaHt1 
treated - -. o/o 

15,802 
34,158 
32,835 

1,967 
2,641 

234 
52,523 
46,368 
25,897 

2,047 
2,080 

Observed Calculated 

26 
1!1 
68 

5 
7 
0 

80 
69 
37 
7 
8 

28 0.16 
61 0.24 
59 0.21 

4 0.25 
5 0.27 
0.4 0 

94 0.15 
83 0.15 
46 0.14 

4 0.34 
4 0.38 

216,552 388 388.4 0.18 

p ~ 0.015 

All eight reviews 
Deaths Number 

treated~ 
Obsmed Calculated 

9,998 
801 

122,123 

50 51 
0 4 

628 623 

132,922 678 678 

p = 0.14 

lortalit1 
% 

0.50 
0 
0.51 

0.51 
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(b) 5 to 7 days. 

Eighth review All eight rnlewa 
Nun1ber Death• ... rtllilJ 

Number l••rtalilf treated 
t;akalate4 "" Eun>ptfJ11s. treated O...tbs "" 

Obsenol 

1. Cords .••.•• 632 1 0.16 5,314 7 6 0.13 
2. Dilutions .•. 1,986 0 0 13,982 23 16 0.16 
3. Killed phenol 1,869 0 0 9,506 8 11 0.08 
4. Live phenol. 98 0 0 626 1 0.7 0.16 
5. Fermi's vacc. iO 0 0 958 1 1 0.10 
6. Fermi's S.V. 0 0 80 0 0.09 0 
7. Heated ..•• 2,374 2 0.08 17,895 17 20 0.09 
8. Killed etber. 1,254 0 0 8,979 4 10 0.04 
9. Mixed (a) .• 907 1 0.08 11,456 u 13 0.12 

(b) •. 335 0 0 335 0 0.4 0 
10. Yatren .... 0 0 1,500 4 2 0.27 

Total ...•.• 9,525 4 0.04 70,631 79 80.19 0.11 

p- 0.23 
Non·EUI'Opftiii&. 

1. Cords ••..••• 1,263 6 0.48 4,437 27 23 0.61 
2. Dilutions •.•• 0 0 129 0 0.7 0 
3. Killed phenol. 7,341 24 0.33 34,405 171 175 0.50 

Total •.•• 8,604 30 0.35 38,971 198 198.7 0.51 

p- 0.45 

(c) 8 to 14 daiJI. 

Eigbtbre..WW AU elj!ht revlewa 
Number O...tbs lortallll 

Number lortalitJ treated 
"" EuropeGM. treated Dstba "" .... ,. .. CalCIIItH 

1. Cords ..... 398 0 0 4,832 3 4 0.06 
2. Dilutions •.• 1,247 0 0 9,307 8 7 0.09 
3. Killed phenol 1,216 0 0 6,461 9 5 0.14 
4. Live phenol. 96 0 0 538 0 0.4 0 
5. Fermi's vacc. . 47 0 0 609 0 0.6 0 
6. Fermi's S.V. 0 0 0 64 0 0.05 0 
7. Heated •••• 1,119 0 0 7,138 .. 6 0.06 
8. Killed ether. 740 0 0 4,939 5 4 0.10 
9. Mixed (a) •• 639 0 0 . 8,196 6 7 O.o7 

(b) •• 227 0 0 227 0 0.2 0 
10. Yatren ..... 0 0 0 1,189 0 0.9 0 

Total ....... 5,729 0 0 43,500 35 35.15 0.08 

Non-Europ<GM. 
p- 0,35 

1. Cords ....... 744 0 0 2,092 to 11 0.48 2. Dilutions •••• 0 0 101 0 0.5 0 3. Killed phenol. 5,327 23 0.43 22,823 123 121 0.54 

Total .... 6,071 --23 0.38 25,016 133 132.5 0.53 
e p- 0.7 
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(d) More than 14 days. 
Eighth review All eight reviews 

Number Deaths lortality 
Number Mortality treated 

Europeans. treated Deaths % Obosmed Calculated 
% 

1. Cords 1-15 0 0 1,465 1 2 0.07 
2. Dilutions ... 518 0 0 4,004 9 5 0.22 
3. Killed phenol 516 1 0.19 2,852 7 4 0.25 
4. Live phenol. 39 0 0 296 0 0.4 0 
5. Fermi's vacc. 32 0 0 286 0 0.4 0 
6. Fermi's S.V. 0 0 12 0 0.02 0 
7. Heated 0 0 •• 359 0 0 2,215 3 3 0.14 
8. Killed ether. 528 0 0 3,158 1 4 0.03 
9. 1\Iixed (a) .• 298 0 0 3,659 3 5 0.08 

(b) 0. 62 0 0 62 0 0.08 0 
10. Yatren ..•.. 0 0 615 1 0.8 0.16 

Total ...... 2,497 1 0.04 18,624 25 24.70 0.13 
p = 0.17 

Non-Europeans. 

1. Cords ....... 503 2 0.40 1,105 17 14 1.54 
2. Dilutions ..•. 0 0 123 2 1.5 1.63 
3. Killed phenol. 3,312 35 1.06 12,832 154 158 1.20 

Total •••• 3,815 37 0.97 14,060 173 173.5 1.23 
p = 0.60 

The only evidence of heterogeneity in the above tables is found 
in the group " Europeans, arriving within four days ", where the 
value of Pis 0.015, and this is due mainly to a rather high mortality 
amongst those treated by dilution methods. 

If this not very definite evidence of heterogeneity be neglected, 
the figures may be summed up as under : 

Deaths 
Number Mortality 

Europeans. treated Observed Calculated % 

Less than 14 days ••••• 330,683 502 499 0.15 
More than 14 days ...•• 18.624 25 28 0.13 

Total • 0 •• 0 0 ••• 0 0 349,307 527 527 0.15 
p = 0.56 

Non-Europeans. 

Less than 14 days •••.. 196,909 1,009 1,103 0.51 
More than 14 days •.•• 14,060 173 79 1.23 

Total ........... 210,969 1,182 1,182 0.56 
P < one in a million. 

And so, as in former reviews, the fact is emphasised that, for 
some reason which does not appear, the handicap of late arrival, 
though pronounced in the non-European, is not evident in the 

~ • • t 
European, statistics. 
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Again it may be noted that in the successive periods 0-4, 5-7, 
8-14 and more than 14 days, the ratios of non-European to Euro
pean mortalities are 2.8, 4.6, 6.6 and 9.5 respectively, so that the 
relative mortality increases progressively with lateness of arrival. 

XII. PARALYTIC ACCIDENTS. 

The figures relating to the occurrence of post-vaccinal paralyses 
are as folloY~S : 

Number 
treated Accldenb Propartlon 

liD 
~tap Dealba 

1. Cords ••••••••• 21,851 2 10,925 0.009 0 
2. Dilutions .••••• 7,979 1 7.979 0.013 0 
3. Killed phenol •• 60,634 5 12,127 0.008 2 . 
4. Uve phenol •••• 634 0 0 0 
5. Fermi's vace. .•• 1,227 0 0 0 
7. Heated ••••••• 13,417 0 0 0 
8. Killed ether ••• 9,110 1 9,110 0.011 ·1 
9. Mixed (a) ••••• 3,642 3 1,214 0.083 1 

(b) ..... 2,671 1 2,671 0.037 0 

Total ......... 121,165 13 10,729 0.009 4 

In the schedule received from Colombo, it is stated that " larger 
doses of the vaccine were given following the introduction of this 
practice into the Indian institutes ; but because paralytic accidents. 
occurred for the first time since the opening of the institute in 1918. 
it was decided to return to the smaller doses... It is stated that 
none of these accidents were fatal, but their number is not given. 
The total treated at Colombo (1,875) has consequently been excluded 
in the above computation. 

The figures over the period covered by all eight reviews are : 
Number ''"""" h-·~· treated .lll!i4eall "rr.. ... Perteatap )eata lal&l 101·11 

1. Cords ••.••.••• 114,240 31 3,685 0.027 3 0.002 0.025 
2. Dilutions •••••• 62,857 24 2,619 0.038 17 0.027 0.011 
3. Killed phenol •• 353,737 35 10,107 0.010 11 0.003 0.007 
4. Live phenol •••• 3,464 0 0 0 
5. Fermi's vacc. .•• 7,319 3 2,440 0.041 2 0.027 0.014 
6. Fermi's S.V .... 390 0 0 0 
7. Heated ....... 93,145 8 11,643 0.009 2 0.003 0.006 
8. Killed ether ... 63,444 8 7,931 0.013 3 0.005 0.008 
9. Mixed (a) ..... 49,656 26 1,910 0.052 3 0.006 0.046 

(b) 2,671 1 2,671 0.037 0 0 0.037 
10. Yatren •••.•••• 5,384 3 1,795 0.056 0 0 0.056 

Total •••••••• , 756,307 139 
~ 

5,441 0.018 41 0.005 0.013 
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These may be abbreviated as follows : 

Accidents 
Number.--.-.. Perrtntage Pereenta1r:t1 
treated Observed Calculaled Pro)Mlrtion Percentage Dealils raJa) aon-ralal 

1 in 
(a) Killed ___ • 417,181 43 77 9,702 0.010 14 0.003 0.007 
(b) Live ..... 232,888 82 43 2,840 0.035 23 0.010 0.025 
(c) Heated ... 93.145 8 17 11,643 0.009 2 0.003 0.006 
(d) Other .... 13,093 6 2 2,182 0.046 2 0.015 0.031 

Total ... 756,307 139 139 5,441 0.018 41 0.005 0.013 

P < 1 In a million. 

These results may be roughly summarised as follows : 

1. Cords ......... _ ............ . 
2. Dilutions ................... . 
3. Killed phenol . _ . _ ... _ .. _ ..... . 
5. Fermi's vacc .. _ •... _ . ___ ..... . 
7. Heated ........ _ .... _ ....... . 
8. Killed ether ............ _ .... . 
9. Mixed (a) ••••••••.••••••.••• 

(b) ••••• - •.• - •• -.- .. -. 
10. Yatren ... _. _ ....... __ ... ___ . 

All Fatal Non-fatal 
accidents accidents accidents 

High 
High 
Low 
High 
Low 
Low 
High 
High 
High 

Low 
High 
Low 
High 
Low 
Average 
Average 
Low 
Low 

High 
Low 
Low 
Average 
Low 
Low 
High 
High 
High 

It is to be observed that killed phenol, heated, and killed ether 
methods are alike satisfactory regarding the incidence of accident, 
in that few accidents are likely to occur, and that such as do occur 
are not likely to be fatal. Cord and mixed (b) methods, which 
both depend largely on cord treatment, give similar results as would 
be expected. On the other hand, dilution and mixed (a) methods, 
in both of which fresh diluted virus is the main ingredient, a curious 
anomaly is observed ; for it appears that, whilst in both accidents 
are relatively frequent, with simple dilution treatment these are 
likely to be fatal, whereas with dilutions plus in severe cases Alivi
satos, they are likely to be non-fatal. This is a surprising result, 
for which no explanation is forthcoming. 
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XIII. SUM~lARY AND CONCLUSIONS. 

In the following table, certain of the percentage mortalities are 
compared with those of previ_ous reviews. 

First ~d Third Fourth Fifth Sixth Seventh Eighth 
review review -..view review review review review review 

All patients ••••••.•.• 0.49 0.48 0.2~ 0.48 0.38 0.35 0.30 0.27 
(a) Live vaccines .•. 0.27 0.26 0.21 0.26 0.23 0.31 0.28 0.24 
1 b) Killed vaccines •• 0.65 0.80 0.28 0.66 0.51 0.40 0.35 0.31 

Europeans •••••••••.. 0.17 0.13 0.10 0.14 0.21 0.20 0.13 0.11 
(a) Live vaccines ••• 0.20 0.11 0.13 0.15 0.17 0.22 0.13 0.11 
(b) Killed vaccines •• 0.10 0.14. 0.10 0.12 0.19 0.16 0.14 0.09 

Non-Europeans .•••••• 0.84 0.88 0.78 0.83 0.62 0.54 0.48 0.42 
(a) Live vaccines ••• 1.02 0.82 0.71 0.74 0.46 0.65 0.67 0.44 
(b) Killed va«ines •• 0.83 0.89 0.93 0.85 0.65 0.52 0.45 0.41 

Biting animal : 
Dog ............... 0.42 0.44 0.24 0.47 0.36 0.33 0.28 0.25 
Cat ••••.•••••••••• 0 0.07 0.04 0.06 0.03 0.03 0.04 0.07 
Wolf ..•••••••..••• 18.31 0 5.52 7.3 10.2 11.2 5.41 4.04 
.Jackal ••••....•••• 1.58 1.64 5.56 2.2 1.48 1.19 1.49 1.52 

Category : 
A ................ 0.29 0.34 0.47 0.44 0.49 0.37 0.32 0.33 
B ................. 0.18 0.38 0.31 0.34 0.28 0.29 0.23 0.1!1 
c ................. 0.60 0.57 0.25 0.62 0.41 0.37 0.35 0.29 
D ................ 0.10 0.05 0.02 0.01 0.14 0.06 0.12 0.06 

Deep bites ..•••.••••• 1.18 1.06 0.74 1.10 0.85 0.75 0.69 0.58 
Superficial bites •••••• 0.12 0.24 0.09 0.18 0.16 0.16 0.13 0.13 
On bare skin ••..•••.. 0.66 0.62 0.38 0.66 0.50 0.46 0.40 0.36 
Through clothing •••.• 0.10 0.13 0.04 0.12 0.09 0.08 0.11 0.08 
Locality: 

Head ............. 2.85 2.42 1.24 3.17 2.84 2.64 2.22 1.83 
Ann ••.•••••...••• 0.40 0.49 0.25 0.35 0.29 0.29 0.26 0.29 
Trunk ............. 0.42 0.11 0.10 0.31 0.11 0.14 0.11 0.12 
Leg .............. 0.30 0.40 0.11 0.30 0.21 0.17 0.18 0.14 

Delay In commencing 
treatment: 

0 to 4 days .•••.••• 0.35 0.46 0.18 0.53 0.40 0.35 0.28 0.27 
5 to 7 days •••••••• 0.59 0.46 0.16 0.38 0.31 0.29 0.27 0.20 
8 to 14 days ••••••• 0.64 0.49 0.28 0.40 0.35 0.27 0.23 0.25 
More than 14 days ••. 1.04 0.69 0.33 0.73 0.52 0.63 0.83 0.57 

Post-vaccinal paralysis 0.025 0.009 0.027 0.021 0.019 0.018 0.023 0.009 
(a) Cords •••••••••• 0.22 0.019 0.048 0.025 0.022 0.014 0.021 0.009 (b) Dilutions •••.••• 0.03 0.03 0 0.105 0.058 0.036 0.045 0.013 
(c) Killed phenol ••• 0.006 0.003 0.026 0.008 0.014 0.010 0.012 0.008 

In discussing the figures relating to previous reviews, the influence 
of race type upon mortality rafe has be~n in each case emphasised. 
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The race types have consequently been dealt with separately and 
the resulting ligures examined for difTerences in the efficacies of 
the difTerent methods of treatment. Three such tables have, in 
particular, been considered. 

The first is that given in Section V, referring to all cases treated. 
In this, no evidence of difTerences of efficacy has been found. 

The second is that given for categories A, B·and C in Section VII; 
that is to say, the table includes all persons treated, with the excep
tion of those bitten by dogs not suspected to be rabid. The e!Tect 
of the removal of this diluent of persons at a very low degree of 
risk does not aid us ; again, there is no evidence of any significant 
difTerences in the efficacies of the various methods of treatment. 

The third table is that relating to the severely and the superfi
Cially bitten given in Section VII I. It difTers from the first in that 
those with " no visible lesion " have been excluded. This attempt 
to find evidence of variation in efficacy by the exclusion of another 
set of persons who are at a negligible degree of risk has not been 
successful. Evidence of heterogeneity has been found amongst 
the European moiety, but points emerge which suggest that this 
heterogeneity arises from influences other than di!Terence of method. 
For example, amongst Eurol>eans the killed-phenol method appears 
to be less efficacious than the method of dried cords, whilst amongst 
non-Europeans the reverse seems to be the case. The more pro
bable explanation of the heterogeneity seems to be that the group
ing of cases in the classes deep, superficial, and with no visible 
lesion di!Ters markedly in the various institutes. The vagueness 
of the line between deep and superficial has already been referred 
to ; it would seem that there exists also vagueness 'in the line of 
demarcation between the superficially bitten and those with no 
visible lesion. 

The more powerful method of analysis intr_oduced in the seventh 
review may now be applied. It will be remembered that it was 
pointed out in that review that, employing the idea of " fiduciary 
probability " or" confidence coefficients ", it was possible to make 
statements as to the limits within which any presumed superiority 
of one treatment over anofher must lie. Such statements may have 
any assigned degree of reliability-95%, 99%, etc. Where the 
number of observations is small, the range between lower and upper 
limit will obviously be large, and wtere the observations are many, 

• 3 
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the range will be contracted, and the statement will be " more 
precise ". (In the J>resent analysis, it has been found more conve
nient to state the degree of superiority of any one treatment over 
the mean of the whole group of treatments.) 

The approximate formula (applicable when the differences are 
not too large, as is the case in the rabies statistics) is 

, , c V ni n3 n, 
Pt - p. = p I - p "' .::t: -N N . 

. "• l 

When p
1 

is the probability of death for the treatment in question, 
Pm is that for all methods of treatment. The dashed p's are the 
observed values, and the undashed the estimated values. n1 is the 
number treated by the particular method in question, n2 the number 
treated by the remaining methods, N = n1 + n2 is the total treated 
population. n3 is the total number of deaths, n4 the total number 
of escapes (N = n3 + nJ. cis a constant which varies according to 
the degree of reliability required. For a 90% reliability, it is 1.64 ; 
for a 95%, it is 1.96 ; and for a 99% reliability, it is 2.57. In what 
follows, the value c = 1.96, corresponding to a 95% reliability, has 
been adopted. It should be again emphasised that the above 
formula is only approximate; itis applicable when p'1 -p'm is not 
too large, and we believe that it may safely be applied to the figures 
with which we have to deal. 

The values of p1 -Pm so calculated are tabulated below for Euro
peans and non-Europeans respectively : 

(1) For all cases ; 
(2) For all, excluding category D (i.e., .those bitten by dogs 

not suspected to be rabid) ; 
(3) For all, excluding those in whom " no visible lesion " 

was observed. 

In interpreting such a table as the following, it is to be noted that, 
when the upper limit is positive and the lower limit is negative, a 
zero value is allowable ; that is to say, it is possible that the treat
ment in question is neither better nor worse than the mean. When 
both limits are of like sign, then the treatment in question is signi
ficantly better, or worse as the case may £e, than the mean. When· 
one or other limit is zero, the difference becomes J~st significant. 
This corresponds to a value of p = 0.05 (for a 95% reliability), as 
obtained by ordinary methods. 1 
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(1) All ca••• (2) Excluding category D (3) ExcludinR 
"no visible lesion" 

Upper Lower Upper Lower Uppt>r Lower European$. limit limit limit limit limit limit 
1. Cords ........ +0.0222 -0.0390 +0.0218 -0.0794 +0.0166 -0.0878 
2. Dilutions +0.0570 -0.0040 +0.0304 -0.0210 +0.0895 -0.0137 
3. Killed phenol .. +0.0258 -0.0342 +0.0549 -0.0131 +0.0963 +0.0137 
4. Live phenol .... +0.1506 -0.1074 +0.1550 -0.1254 +0.1594 -0.1454 
5. Fermi's vacc . .. +0.1340 -0.0380 +0.1666 -0.1038 +0.1733 -0.1221 
6. Fermi's S.Y .. +0.2347 -0.5381 +0.5313 -0.8591 +0.2588 -0.6350 
7. Heated +0.0395 -0.0037 +0.0216 -0.0288 +0.0127 -0.0371 
8. Killed ether ..• -0.0006 -0.0548 +0.0212 -0.0454 +0.0016 -0.0656 
9. 1\llxed (CT) ••••• +0.0012 -0.0628 -0.0035 -0.0703 -0.0002 -0.0788 

(b) ..... +0.2576 -0.0366 +0.2494 -0.0610 +0.2375 -0.0895 
10. Yatren 0 ••• 0 •• +0.1929 -0.0131 +0.2447 -0.0047 +0.323i -0.0388 

Non-Europeans. 
1. Cords •• 0 •••• 0 +0.1 179 -0.1495 +0.1405 -0.0757 +0.1750 -0.0506 
2. Killed phenol .• +0.0083 -0.0023 +0.0072 -0.0138 +0.0044 -0.0150 

It will be seen from the above table that, in almost every instance, 
the zero point is included within the range. The exceptions are : 

(a) Those treated by the killed-ether method in Table (1); 
(b) Those treated by the mixed (a) method in Table (2); 
(c) Those treated by killed-phenol and mixed (a) methods 

in Table (3). 

None of these exceptions occur in the figures relating to non
Europeans treated by cords and killed phenol. 

The range for the mixed (a) method of treatment lies in Tables (2) 
and (3) just on the negative side, and in Table (1) one limit lies just 
to the positive side of the mean. It would appear, then, that this 
method is possibly just significantly more effective than the other 
methods. 

The killed-ether method tends to take up a similar position, but 
not so definitely. 

No evidence of difference i_n efficacy between cords and killed
phenol methods can be detected. The suggested superiority of 
cords in the case of Europeans in Table (3) is balanced by a suggestion 
of inferiority in the case of non-Europeans. 

No conclusion can be drawn regarding those treated by live 
phenol vaccine, Fermi's original or Fermi's sero-vaccine ; the limits 
are widely separated on account of the paucity of the data, and, as 
stated in the last review, it is not likely that, in the near future, it 
will be possible to draw any conclusifms as to their real efficacy. 
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Thus, from the evidence available, there seems to be little to 
choose between the cord. dilution, killed-phenol, heated. and killed
ether methods as regards their immunising properties ; whilst the 
mixed (a) system of treatment (dilutions plus Alivisatos in severe 
cases) is apparently associated with a reduction of mortality which 
does .not exceed 42% and may actually be zero. 

It must be remembered. as before, that these statements are made 
on a basis of reliability of 95%. This means that one of twenty 
statements is likely to be wrong. As only the Europeans treated 
by mixed (a) method out of a considerable number of treatment 
groups has shown any evidence of real superiority, it is necessary 
not to attach undue weight to this positive result. It may eventually 
prove to be important, but, on the other hand. it may be merely 
the emergence of the one-in-twenty chance. 

It thus appears that from statistics relating to some 732 thousand 
persons treated by various methods, there is little evidence of supe
riority of one method over another, with the possible exception of 
a superiority in favour of the live-vaccine treatment described as 
mixed (a) (that is, a dilution treatment with, in severe cases, the 
addition Of Alivisatos ether vaccine). 

It may seem remarkable that in such )arge statistics differences 
· in efficiencies have not become evident, but it must be remembered. 

as stated in a previous review, that the controlling factor is the 
mortality rate. The lower this· may be, the greater the number 
of patients required to demonstrate variations. In the case of 
Europeans, the mortality rate is of the order of 0.1'70/o, and. in the 
case of non-Europeans, of 0.58%. 

It may be said in general terms that, with regard to the treat
ment methods-cords, dilutions, killed phenol, heated and killed 
ether vaccines--it is unlikely that a difference in efficiency of more 
than 25% between any two of these }llcthods exists. The possible 
limit of superiority of the mixed (a) method has already been 
alluded to. 

Finally, having examined the statistics with regard to immunising 
efficiency, we turn to the likelihood of occurrence of paralytic·acci
dents. The results arrived at in the last review continue to hold. 
and are summarised in the discussion at the end of Section XII. 
The occurrence of accidents is less than 1 in 8,000 amongst those 
treated by killed phenol, killid ether, and heated vaccines, and is . 



STATISTICS ON R:\niF.S 37 

more than 1 in 2,700 amongst those treated by methods in which 
living vaccines are employed-viz.; cords, dilutions, mixed (a) and 
(b). The percentage of fatal accidents is high amongst those treated 
by dilutions and Fermi's original method. 

Anti-Rabies Treatment in the Union of Soviet Socialist 
Republics. 

The statistics from the Union of Soviet Socialist .Republics relat
ing to the years 1927-1932 have already been dealt with, in the 
first, fourth and fifth of this set of reviews. Statistics are now 
available regarding the years· 1933 and 1934. As previously 
explained, a number of methods of treatment have been employed 
at a number of institutes. Detailed statistics relating to all the 
methods combined have been furnished according to the schedule 
adopted at the Paris Conference, but with regard to individual 
methods the only figures available are those relating to all patients. 
Consequently, the detailed syst€m of analysis employed in the main 
report could not be followed, and the statistics are treated separately. 

The schedules are based upon the statistics of the forty-seven 
Russian Pasteur institutes, excluding in 1933 Koursk, and in 1934 
Semipalatinsk, from which reports were not received. Most of the 
forty-seven institutes serve a number of sub-centres at which treat
ment is given. The director VITites :" It has been established that, 
during the period covered by the reports, the number of persons 
asking for treatment continues to decline all over the country. 
This is due to an abrupt diminution of rabies in animals in the 
Union of Soviet Socialist Republics." This view is supported by 
the following figures : 

Number of Number of persons A vern~e number 
inslitutes bitten and treated per institute 

1927 ••••...•..• 72 74,430 1,034 
1928 •••••• 0 ••• 60 66.154 1,103 
1929 .......... 53 53,518 1,010 
1930 0 ••••••••• 55 49,399 898 
1931 0 •••••• 0 •• 52 38,961 749 
1932 ••• 0 0 ••••• 50 27,647 553 
1933 .......... 46 17,410 378 
!934 .......... 46 15.6:l0 340 

343,149 791 

In the following tables are reca~itulated the main facts relating 
to methods of treatment for the years 1933, 1934, and the whole 



1833 1834 
Death• 1 Death• ; 
r.crcen- I'otl• {!.ercen· Pot! I· Bltt•n Number 81{0 or vaccinal Bitten Number 1{0 or vaccinal 'l'ohtl ~cnmn11 o! prr,_ODI comt>ll• Total cer"onw or perflonM compll· treated rented dootha bitten cation• tr•ated rea led doath• bitten cutton1 

Number treated •..••••..••••• 26,689 17,410 • 36 0.20 6 24,724 15,630 ' 21 0.13 1 <o ... Methods : 
Phlllpps-Hilgyes • , .•••••.•• 17,335 10,980 . 16 0.15 6 14,560 8,632 10 0.12 0 
Mixed method (Phillpps-Hil· 

1,357 7 0.52 0 2,972 gyes + Frrml or Allvisatos) 1,909 1,852 0 0 
Fermi • o o o o o 0 I I I I I 0 o I I I I I 0 . 4,132 3,050 6 0.16 0 4 480 3,512 6 0.17 1 
Pasteur-Calmette Ill ••••• II 2,912 1,772 6 0.34 0 2,535 1,484 5 0.34 0 
Pasteur-Remlinger I I I I I I I I I .COl 251 1 0.40 0 177 150 0 0 

Biting animal : Dog I 0 I I I I I I I I 18,440 13,051 26 0.20 3 17,093 11,9(j7 16 0.13 1 
Cat ••••.••••.• 1,608 1,215 1 0.09 2 1,673 1,148 0 0 0 
Wolf •••••••••• 39 33 15 1.52 0 37 22 4 1.82 0 
Other ......... 2,238 1,204 0 0 1,889 1,306 Cll 
Not specified ••• 4,364 1,907 3 0.16 0 4,032 1,187 1 0.08 0 ~ Category: A I •• • •• I • • • I • I •• 0 2,777 1,38.C 8 0.58 0 3,650 1,717 8 0.47 1 

B 3,158 1,586 6 0.32 1 3,634 1,766 2' 0.11 0 -................. :n c 15.648 11,871 21 0.18 .c 12,807 9,528 10 0.11 0 
...,) ................ -0 Not specified •••••• 5,106 2,569 1 0.04 4,633 2,619 1 0.04 0 C'l 
Cll Bites : Simple ............... 2 2 3 0. 0 Multiple • ; .... , ....... 32 1 15· 0 z Not specified .. , ....... 1 2 2 0 ::::1 No visible lesion ••••.• , 1 1 ?;; Interposition of clothing : 

32 2 -On bare skin ............... 17 t ttl 
Through clothing • , , , , ••• , , , 3 2 3 0 Cll 

Not specified • , • , , .• , • , , .. , 1 1 0 
Position: 

Head ..................... 1,399 16 1.14 0 1,218 10 0.83 0 
Hands .................... .C,592 8 0.17 2 .C,042 6 0.15 1 Arms and shoulder ......... 1,573 5 0.32 0 1,665 I 0.06 0 
Lower limbs ............. , • 6,462 2 0.03 1 5,620 2 0.04 0 
Other parts ................ 714 I 0.14 1 650 1 0.15 0 
Not specified ............... 2,070 3 0.15 1 2,435 1 0.04 0 Delay In arrival : 
0-4 days ................... 12,207 9,250 24 0.26 2 11,559 8,258 16 0.19 1 
5-7 days ................... 6,072 3,971 15 0.13 1 4,885 2,671 2 0.08 0 
8-14 days .................. 3,001 1,546 2 0.13 2 2,781 1,455 1 0.07 0 

15-21 day1 .................. 978 505 0 0 822 416 0 0 0 
More than 22 days ........... 290 203 1 0.49 0 386 202 1 0.50 0 
Not specified •••..•.••.•.•••• 4,141 1,935 3 0.16 0 4,291 2,628 1 0.04 0 



1933 1934 

Number Mor- Number 
bitten Deatho tality bitten Deaths 

Pasteur ................ 1,772 6 0.34 1,484 5 
Fermi .•..•...•.••.••••• 3,050 5 0.16 3,512 6 
Hogyes-Philipps ••••••.•• 10,980 16 0.15 8,632 10 
Remlinger • 0 ••• 0 ••••• 0 •• 251 1 0.40 150 0 
Postetft' plus Fermi •.••••• 
Philipps plus Fermi or All-

visatos ............... 1,357 7• 0.52 1,852 0 

17,410 35 0.20 15,630 21 

• Three o! the seven !atal cases re1>orted were from wolf bite. 

. 1927-1934 
Deaths 

Mor- Number Cslcu-
tality bitten Observed Ia ted 

0.34 79,591 187 135 
. 0.17 50,019 92 85 

0.12 196,238 263 334 
0 3.560 13 6.1 

1,872 11 3.2 

0 11,869 18 20 

0.13 343,149 584 583.3 

P < 1 In a million. 

Mor-
tality 

0.2350 
0.1839 
0.1340 
0.3652 
0.5876 

0.1517 

0.1702 

~ 
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period 1927-193-l. The corresponding figures for the individual 
years 1927 to 1932 will be found in the fifth review. 

The director \\Tiles : 

" In comparing the figures for the years 1933 and 1934 with 
the preceding years, one notes that the institutes of the Union 
of Soviet Socialist Republics have progressively continued to 
abandon the use of the dried-cord method (Pasteur· method) 
and have adopted almost entirely either the method of dilu
tions (method of Hogyes-Philipps) or the phenol-vaccine method 
of Fermi. In 193-l, only three institutes (Tifiis, KirofT-Ukraine 
and Irkutsk) have continued to employ dried cords. At 
Irkutsk, for many years, this method, intensified according 
to the procedure of Remlinger, has been employed. For this 
reason, this institute has been included in a distinct group. 
Of the forty-seven institutes which have furnished statistics, 
twenty~nine employed in 1934 the dilution method, and fifteen 
Fermi's phenol vaccine. Four of these institutes intensify 
the treatment, in the case of the severely bitten, by another 
method. Thus the institutes at Odessa, Vinnitsa and Gorki 
have reinforced the method of Hogyes-Philipps by the method 
of Fermi, whilst at the Institute of TambofT it is reinforced 
by the method of Alivisatos." 

The value of P for the whole table is less than one in a million, 
which shows that the statistics according to the various methods 
of treatment vary markedly. 

The efficacies of the various methods have been examined by the 
method of limits used in the last section of the main paper, and the 
results are given in the following table. 

Pasteur ••....••.•.......•.••......•.•. 
Fenni ...•....•••.•...•......•••.•..•• 
Hogyes-Philipps .•...•.•..•...•••••.... 
Remlinger .....•...•••....••••..•••••• 
Pasteur plus Fenni •••..••...•.••.•.••••• 
Philipps plus Fennl or Alivlsatos •••••••.•• 

Upper limit 
+0.0899 
+0.0471 
-0 0143 
+0.3304 
+0.6050 
+0.0544 

Lower limit 
-0.0397 
-0.0197 
-0.0381 
+0.0608 
+0.2298 
-0.0914 

It appears from this analysis that the method of Hogyes-Philipps 
is significantly superior to the aggregate, and that the methods of 
Remlinger, and Pasteur, plus Fermi are inferior, whilst the efficacies 
of the methods of Pasteur, Fermi and Philipps plus Fermi or Alivi
satos are in agreement with ti{e aggregate. 
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This result, in so far as it supports the view that better immunis
ing effects have been ohtained amongst those treated by the dilu
tion method than amongst those treated by dried cords, or Fermi's 
vaccine, is in agreement with that arrived at in the main report. 

Six accidents are reported ; five occurred amongst those treated 
in 1933 by the Hogyes Philipps method and one amongst those 
treated in 1934 by Fermi's vaccine. Only one of the six was a case 
of Landry's paralysis. Unfortunately, no statement is made 
regarding the mortality amongst these six cases. 

Adding this set of statistics to those of former years (see the 
fourth review, Quarterly Bulletin of the Health Organisation of the 
League of Nations, 1933, 2, 599), we arrive at the following table. 
(Statistics for the years 1931 and 1932 dealt with in the fifth 
review cannot be included, as no information is given regarding 
the method of treatment used in the single case of paralytic 
accident which occurred.) 

Pasteur ..................... . 
Fermi .......••.............. 
Hogyes-Philipps •.............. 
Remlinger ......•............. 
Pasteur plus Fermi ............ . 
Philipps plus Fermi or Alivisatos. 

Number 
tl"eated 

113.477 
53,042 

234,787 
3,226 
2,500 

14,092 

421,124 

Accidents 

22 
6 

30 
0 
0 
1 

59 

Proportion 

1 in 5,158 
1 in 8,840 
1 in 7,826 

1 in 14,092 

1 in 7,138 

It will be noted that the above proportions are in general con
siderably lower than those given in Section XII of the main review. 
In particular, the proportion with dilution treatment (Hogyes
Philipps) is 1 in 7,826, as compared with 1 in 2,619 in the main 

review. 

CONCLUSIONS. 

1. There has been a steady decline in the number of those 
presenting themselves for treatment. This, in the opinion of the 
authorities, is due to an " abrupt diminution of rabies in animals 
in the Union of Soviet Socialist Republics". 

2 .. The mortality rate amongst the bitten since 1928 shows no 
significant variation. The rates frorp 1927 to 1934 are, respectively, 
0.23, 0.20, 0.15, 0.11, 0.14, 0.15, 0.20 and 0.13%. 
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. 3. As regards the immunising properties of the various methods 
of treatment employed. it would appear that the methods fall into 
three groups : (1) The live vaccine of Hogyes-Philipps being 
superior, (2) the methods of Pasteur, Fermi and Philipps plus Fermi 
or Alivisatos being nearly equal to, and (3) the methods of Rem· 
linger and Pasteur plus Fermi being inferior to, the aggregate. 



EXPERIMENTS IN MALARIA TREATMENT 
AND PREVENTION CARRIED OUT IN ROUMANIA · 

WITH CERTAIN SYNTHETIC DRUGS.1 

FOREWORD 

by 

M. CIUCA. 

The preliminary results of these investigations are embodied in 
document C.H.jMalaria /239, the conclusions of which went up to 
April 30th, 1936. Since that date, new cases have been treated in 
the field and in hospital, and there has been an opportunity of 
supplementing .the data on relapses and reinfections during the 
epidemic season of 1936 ; certain figures have been corrected accord
ingly. Attention should, however, be directed, when interpreting 
the results concerning prevention of relapses, to the fact that the 
period during which patients were. under observation varied very 
considerably. 

The researches carried out at the experimental stations for the 
study of malarial infection in Roumania are grouped as follows : 

I. Research into the treatment of experimental malarial 
infection, at the malariatherapy station attached to the Socola 
Hospital (Jassy). 

• Final results at September 30th, 1936. 
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II. Research into treatment with synthetic products as 
compared with quinine. 

(a) Cases treated at the Izolarea Hospital ; . . 
(b) Cases treated in the field at the Tomestl 1\lalana 

Research Centre. 

III. Eradication experiments carried out in the village of 
Opriseni by treatment \'lith atcbrin and plasmoquine. 

IV. Comparative experiments in clinical prophylaxis with 
atebrin and quinine. These were carried out at the Gurhanesti 
Experimental Station under the direction of Professor 
1\IEZINCESCO. 

Details of the plan of work \\ill be found in the chaptertl dl'aling 
with the different groups of experiments. 

The general conclusions are derived from observations on 476 cases 
of experimental infection, 418 cases of natural infection treated in 
hospital, and 740 cases treated in the field. 

The malaria eradication experiments at Opriscni included a 
complete survey and the continuous observation and supervision 
of a population of 725 persons, 73% of whom were subjected to 
complete treatment in accordance with the indications given in the 
plan of research. 

The Codreni prophylactic experiments, carried out by Professors 
l\IEZINCEsco and CoRNELSON, were conducted among a population 
of about 300. 

• • • 
During these researches, four schizontocides-quinine, arisloquine, 

alebrin, and acriquine---and one gametocide-plasmoquine-were 
used in varying quantities, singly or in combination. · 

All three species of parasite were represented among the cases 
treated. Given the conditions under which our experiments were 
carried out, the following conclusions may be deduced : 

The therapeutic efficacy of quinine hydrochloride, atebrin, and 
acriquine, in the treatment of. an attack, appears toLe equal, while 
that of aristoquine is slightly less. 

The effective therapeutic dose, both in aborting the allack (single 
dose) and for its treatment, should not be less than 1 grm. of quinine 
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or 0.30 grm. of atebrin per adult per day. The inadequacy of 
smaller doses of. atebrin-0.10 grm. per adult-has been 
demonstrated. 

The length of the treatment of an attack should not be less than 
seven days. In quartan fever, in particular, an examination of the 
blood after the administration of the seventh dose of the drug may 
possibly point to the necessity of CO!Jtinuing the schizontocide 
treatment until the parasites disappear (if the patient's state of 
tolerance for acridine derivatives permits). 

It is inadvisable, in an attack of malaria, to use mixtures of differ
ent schizontocides, or mixtures of schizontocides.and gametocides. 
A mixture of atebrin + plasmoquine should be particularly avoided. 
These two substances, if administered simultaneously, produce a 
high percentage of toxic disturbances. 

None of these schizontocides prevents the appearance of the 
gametocytes of malignant tertian; when those forms were absent 
at the beginning of the treatment. 

From the point of view of the prevention of relapses, atebrin, 
and ·particularly atebrin followed by plasmoquine, appears to be 
more effective in quartan fever and malignant tertian. Definite 
conclusions could only be deduced from comparable groups kept 
under observation for an equal period of time. 

The gametocidal action of a daily sub-toxic dose of 0.02 grm. of 
plasmoquine in malignant tertian is confirmed; 25% to33%ofthe 
gamete-carriers still exhibit crescents after the administration of 
the fifth dose of that drug. The devitalising action is apparent in 
the majority of cases two days after the administration of the 
first dose. 

It appears to be clearly superfluous to administer a daily sub-toxic 
dose of plasmoquine in order to devitalise the gametocytes. A single 
dose of 0.02 grm., repeated if necessary every.five days (but only 
in the rare cases in which the gametocytes still persist), will have 
the same effect. 

The regular treatment, three years in succession, of all malaria 
cases-attacks and relapses-in two villages in which no measures 
were taken against mosquitoes, produced a certain falling-off in 
the malarial morbidity. The number of cases of malignant tertian, 
in particular, dropped in three years j>Y about 600/o. The morbidity 
curve was, however, maintained in the case of benign tertian :the 
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number of relapses declined, but the number of new cases.remai"ned 
at the peak. The endemic indices declined. 

Eradication experiments through treatment and prophylaxis 
with atebrin and plasmoquine in one village-Opriseni, where 73% 
of the population followed the treatment regularly-saved the 
people treated from clinical symptoms, and caused a big decline in 
the endemic indices. The influence of this method was again 
revealed in the follo"ing year, not"ithstanding a tendency towards 
higher indices, under the condition~ of an anti-malarial campaign 
restricted on this occasion to the treatment of attacks and relapses. 

Secondary dislurbances.-Children under 1 year of age do not 
tolerate atebrin ; signs of intolerance may appear immediately after 
the administration of the drug, or some little time afterwards. The 
administration of atel>rin in the morning before any food has been 
taken predisposes the patient to these disturbances. 

The percentage of secondary disturbances in adults after the 
administration of atebrin was very small, and necessitated the 
cessation of treatment in only one case. 

The adm\nistration of a sub-toxic dose of 0.02 grm. of plasmoquine 
during five days, notwit~tanding certain cyanotic disturbances, 
was continued without further incident. Synthetic drugs should 
only be administered under medical supervision. 
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I. STUDIES ON THE TREATMENT OF 
EXPERIMENTAL MALARIA INFECTION 

WITH SYNTHETIC DRUGS COMPARED WITH 
QUININE SULPHA TE.l 

By 

M. CIUCA, L. BALL IF, M. CHELARESCO and M. LA VRINENKO. 

47 

In document C. H. fl\:Ialaria /239 (Part I), we set out the results 
of our preliminary experiments, concluded on May 30th, 1936. 
The present note contains the results of our observations up to 
September 30th, 193ti, together with remarks ou earlier research 
conducted under similar experimental conditious. 

We append the details of the plan followed, with the slight 
modification required by local conditions : 

Benign terlian.-Study the action of a single dose of 0.50 grm. 
of quinine administered after the first four or five fever 
paroxysms, and the evolution of fever, parasites and 
relapses. 

Establish the efficacy of a single dose of 0.1 grm. atebrin 
as compared with a single dose of 0.5 grm. quinine. 

Establish in the same way the efficacy of a single dose 
of 0.5 grm. quinine as~ociated with 0.02 grm. plasmoquine. 

Study the action of a single dose of 0.25 grm. quinine 
plu~ 0.05 grm. atebrin. 

Study the therapeutic efficacy of a short treatment with 
quinine : 0.5 grm. daily for seven days and its e!Tect in 
reducing relapses. 

Repeat afterwards the same experiment with atebrin 
0.1 grm. daily for seven days. 

• The present note Is a summary of the experiments In treatme~ which have 
been undertaken according to a plan drawn up together with Colonel JAMES 

and Professor BALLIF, in l\lay 1933, durin !I a study mission organised under 
the auspices or the Health Organisation. 
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U relapses occur, study the efficacy of a therapeutic 
course of treatment with quinine : 0.5 grm. daily for 

fifteen days. 

Malignant terlian.-The action of a single dose of 1 ~m. of 
quinine administered on the fifth day of fever ; the course 
of the disease and relapses. 

Action of a small dose of quinine (0.15 grm.) on the 
disappearance of asexual parasites in febrile cases. 

Therapeutic efficacy of a seven-day course of quinine 
with daily doses of 1 grm. 

Therapeutic efficacy of a seven-day course of atebrin 
with d"aily doses of 0.3 grm. 

Efficacy of a very small dose of plasmoquine in. devitalis
ing gametocytes. Begin with a dose of 0.02 grm. The 
minimum of exflagellation forms in the blood should be 
25 per cubic millimetre. Groups of from 20 to 25 mosqui
toes to be fed before treatment and four hours after the 
administration of the drug on four to five consecutive 
days. The results of the mosquito infection to be compared 
with the number of exflagellation forms per cubic milli
metre (daily count). 

Quartan.-Therapeutic action of: 

Atebrin : 0.3 grm. for seven days. 
Atebrin : 0.3 grm. + plasmoqvine 0.07 grm. for seven 

days. 
Atebrin : 0.3 grm. + quinine 0.5 grm. for seven days. 

Observe the course of relapses. 

A. Benign Tertian. 

The benign tertian cases treated were cases of infection induced 
with three benign tertian strains of which BTR102 and BTAP are 
indigenous. The third (BTH) is a strain from Madagascar, well 
known in the Malariathcrapy Services of London, Amsterdam and 
Italy. • 

The BTR102 strain (autochtonous strain) had undergone 
117 passages direct through man before being passed through the 
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mosquito ; this strain has so far undergone 154 passages.l The 
BTR Apostol strain-a recent indigenous strain-unde1went forty 
alternate passages 2 through man and the mosquito. The passages 
through man took place during the same period in a malarious 
country and a non-malarious country (two years). 

The" human host " medium does not appear to have produced 
any changes in virulence or any special sensitiveness to the anti
malarial drugs used. 

The BTH strain from Madagascar has been maintained in man 
and the mosquito alternatively for three years at Socola ; it has 
so far undergone forty-one passages.• 

The comparative studies carried out with these strains have 
shown no variations with regard to the sensitiveness to different 
drugs. 

The cases infected either by sporozoites or by virulent blood 
behaved in the same way in regard to their sensitiveness to the same 
anti-malarial drug. 

For this reason, we have taken all the benign tertian cases 
together, when studying the immediate action upon fever and 
parasites. 

The exigencies of malariatherapy necessities precluded us from 
applying the treatment in all cases on the fifth or seventh day of 
fever. Our observations on some hundreds of cases (infected with 
sporozoites or inoculated with virulent blood) have not shown any 
marked differences in a first attack, with regard to the immediate 
action of the drug, upon the disappearance of the fever and of the 
parasites. 

CoMPARATIVE ABORTIVE AcnoN oF A SINGLE DosE oF A DRuG. 

These experiments were designed to study the comparative efficacy 
of a single small dose of a drug, with the object of allowing severely 
infected patients a temporary rest and enabling them to benefit 
later by pyrexia treatment in the event of a possible recurrence. 

• 151 passages by inoculation with virulent blood and three through the 
mosquito. 

1 Twelve passages through the mosquito and twenty-eight by inoculation 
with virulent blood. ' 

1 Seventeen passages through the mosquito and twenty-four by inoculation 
with virulent blood. 

4 
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107 cases of benign tertian with fever and parasites in the blood 
consequently received a single dose of the following drugs, during 
their first febrile attack. 

(a) Quinine (sulphate) 0.5 grm. for one day ; 
(b) Quinine 0.5 grm. + plasmoquine 0.02 grm. for one day; 
(r) Atebrin 0.1 grm. for one day; 
(d) Atebrin 0.05 grm. + quinine 0.25 grm. for one day. 

A daily blood analysis was carried out, including the examination 
of three thick drops and of a smear ; the parasites were counted 
over a hundred microscopic fields and the temperature taken every 
four hour&. 

Action upon the fever. -In 4 out of 27 ca·es treated with a single 
dose of 0.50 grm. quinine • ulphate, no immediate action upon 
the fever could be observed ; in the other 23 patients, fever had 
disappeared after the administration of the drug. 

In a like number of patients (27) treated with a single dose of 
0.1 grm. atebrin, no immediate action upon the fever v.as noted in 
13 cases. 
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ABORTIVE ACTION OP & SINGLE DosE OP QUININE (I), ATEBRIN (II}, 
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A : No action on fever. 
B : Action on fever. 
C : No action on parasites. 
D : Action on parasites. 

L Quinine : 0.50 grm. for one 
day. 

IL Atebrln : 0.10 grm. for one 
day. 

•r.- -

III. Piasmoqulne : 0.02 grm. + 
quinine 0.50 grm. for one 
day. 

IV. Atebrin : 0.05 grm. + qui
nine 0.25 grm. for one day. 

0'-
' I "' IV .... 
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Among the patients (28) who received a single dose of 0.50 grm. 
quinine + 0.02 grm. plasmoquine, the fever fell in all cases. This 
mixture seems thus to be the most active as regards direct action. 

The a5sociation of a very small dose of atebrin (0.05 grm.) with 
0.25 grm. of quinine was efficacious in 18 cases out of 25 cases 
treated .. 

In the doses used, the association of 0.50 grm. quinine + 0.02 grm. 
plasmoquine is therefore the most efficacious against fever, 0.10 grm. 
atebrin administered alone being the less effective. Average time 
elapsing for the disappearance of fever varied between 1.5 days 
(after quinine + plasmoquine) and 2.2 days (after atebrin alone). 

Immediate action on the disappearance of parasites. 

In 7 cases out of 27 treated with a single dose of quinine sulphate, 
the parasites did not disappear ; in the 20 other cases, the disappear
ance of the parasites from the circulation after this single dose was 
observed within a variable period, averaging 3.9 days. 

Figure 2. 

ABORTIVE ACTION OF A SINGLE 

DosE OF QUININE ( 1), QuiNINE + 
PLASMOQUINE (II), ATEBRIN (III) 

AND ATEBRIN + QUININE (IV) 
IN BENIGN TERTIAN. 

I. Quinine : 0.50 grm. for one 
day. 

II. Quinine : 0.50 grm. + plasmo
quine 0.02 grm. for one day. 

III. Atebrin : 0.10 grm. for one 
day. 

IV. Atebrin: 0.05 grm. + quinine 
0.25 grm. for one day. 

In a group of 25 patients treated with a single dose of 0.1 grm. 
atebrin, no action on the parasites was observed in 17 cases. In the 
8 others, the disappearance of the parasites after this single close was 
observed after an average of 8 days. Patients Nos. 680 and 319 
were only free from parasites after j.3 and 70 days respectively ~ 

these two cases have not been counted. 
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Among the 28 cases who were given a single dose of 0.5 grm. 
quinine + 0.02 grm. plasmoquine, there were 10 cases in which 
the disappearance of the fever was not followed by that of the 
parasites. In 18 cases this disappearance was observed after 
variable intervals, the average being 4.9 days. 

In 15 out of 25 cases treated with 0.05 grm. atebrin + 0.25 grm. 
quinine, the parasites had not disappeared. Their disappearance 
in the 10 other cases was obseryed after an average of 5.6 days. 

Conclusions. 

These experiments prove the insufficiency of too small doses of 
quinine or atebrin for the abortion of attacks. 

The therapeutic doses of 0.5 grm. quinine sulphate and 0.1 grm. 
atebrin are not equivalent ; the latter seems to be too small. 

The mixture of quinine sulphate (O.S grm.) + plasmoquine 
(0.02 grm.) has proved in our cases to be the most efficacious. 

CoMPARATIVE TREATMENT OF THE ATTACKS. 

Ninety-five patients all suffering from attacks and showing 
parasites in the circulation were treated as follows : 

Quinine : 0.5 grm. for seven days : 30 patients ; 
Quinine : 1 grm. for seven days : 34 patients ; 
Atebrin : 0.1 grm. for seven days : 31 patients. 

Adion upon the fwer.-With the doses used, the disappearance 
of fever occurred after an average of 1.5 days, when 0.5 grm. quinine 
was administered, of 1.1 days when the therapeutic dose of 1 grm. 
was administered and of 2.1 when atebrin was used. 

Adion upon the parasiles.-The disappearance of the parasites 
occurred after an average of 4.4 days with quinine (0.5 grm.), of 
4.2 after the therapeutic dose (1 grm.), of 5.4 days after atebrin 
(0.1 grm., a dose which we consider to be too small). 

Relapses.-The incidence of relapses having been found to be far 
higher in patients infected by sporozoites than in patients inoculated 
with virulent blood, the results will be shown separately. The 
monthly distribution of relap~s is given in relation to the period 
for which each patient was under observation. 
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Figure 3. 

TREATMENT COMPARED IN 

BENIGN TERTIAN ; ACTIGN UPON 

THE FEVER AND PARASITES. 

I. Quinine : 0.50 grm. for seven 
days. 

II. Quinine : 1 grm. for seven 
days. 

III. Atebrin : 0.10 grm. for seven 
days. 
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Among 18 patients infected with sporozoites and treated with 
0.10 grm. atebrin for seven days, there were 10 clinical or parasitic 
relapses during the nine-month period o1 observation, and only 
2 among the 12 patients inoculated with virulent blood, who were 
treated under the same conditions. In similar groups treated with 
quinine, there were 3 relapses among 12 patients and 1 among 18. 
As our patients were tinder observation for varying periods, we show 
the distribution of relapses in tabular form. 

Atebrin 0.10 gnn. for seven days Quinine 0.50 grm. for seven days 

Period Sporozoites Virulent blood Sporozoites Virulent blood 
of 

obser- Number Xumber I Number Number 
vation or pa- of pR- of pa- of pa-

tients Tie- tit>nts Re- til'nts Rr- lit>nt~ Re-
under lapses under I lapses under lapses under lapses 
obser- ohser- ohser- obser-

Months vation vat ion vation vat ion 
-~-~ ---- ---- - ~-- -~ - - ----

1 ..... 18 2 12 1 12 2 18 0 
2 ..... 13 0 10 1 9 0 15 0 
3 ..... 12 0 6 0 6 0 13 I 0 
4 ...•. 10 2 5 0 4 0 II I 0 
5 ..... 7 1 2 0 10 0 
6 ..... 6 0 2 0 10 0 
7 ••••• 6 1 2 0 9 0 

8 .... ·I 5 2 4 0 2 0 9 l 
9 ..... 3 2 2 1 7 0 

Considering the number of relapses in relation to the total number 
of patients in each group, we may tabulate the results as follows 

(a) Atebrin - 18 patients infected by sporozoites, I 0 relapses ; 
(b) Atebrin - 12 patients infected by virulent blood, 2 relapses ; 
(c) Quinine - 12 patients infect~ by sporozoites, 3 relapses ; 
(d) Quinine - 18 patients infected by virulent blood, 1 relapse. 



THE TREATMENT OF MALARIA 

We would direct the reader's attention to the period of observa
tion for patient:. in groups (a) and (b). The group treated with 
quinine was reduced by 50% for ob.-ervation purposes in the third 
month of observation, while the numher of relapses was higher in 
the atebrin group from the fourth to the ninth month. The period 
of observation was longer, in the last group, in a larger number of 
cases. From the point of view of the prevention of relaps~. there
fore, our data are not comparab1e. At the same time, a dose of 
0.10 grm. of atebrin seems to us to be too near the minimum for 
efficacy. 

Conclusions. 

With regard to the efficacy of quinine administered in various 
doses, there was hardly- any difference between the therapeutic 
dose (1 grm.) and half of that dose (0.5 grm.) in a seven-day 
treatment. 

Quinine and atebrin administered in the doses above mentioned 
for seven days are, within one day, equally efficacious. 

The duration of seven days for the treatment of attacks of benign 
tertian appears to be a minimum. 

Figure 4. 

INCIDENCE oF RELAPSES IN SuB.lrtCTS 
INFECTED BY SPOROZOITES (ato
brin 0.10 grm. for seven days). 

' •st-tr--------1 
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Figure 5. 

INctDENCB DP RELAPSES IN SuaJBCTS 
INOCULATED WITH VIRULENT BLOOD 
(atebrln 0.10 grm. for seven days), 

• Roc.h<h-Aelapsa 
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Figure 6. 

I:<CIDENCE OF RELAPSES IN SUBJECTS 
I!<FECTED BY SPOROZOITF.S (quinine 
0.50 grrn. for seven days). 
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Figure 7. 

INCIDENCE OF RELAPSES IN SUBJECTS 

INOCULATED WITH VIRULENT BLOOD 

(quinine 0.50 grm. for seven days). 
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B. Quartan Fever. 

The cases treated according to the established plan were infected 
-for malariatherapy purposes-by inoculation of virulent blood 
from two quartan malaria strains (one being indigenous 1). 

All our cases were treated during febrile attacks with one of the 
following drugs : 

28 cases with 0.3 grm. atebrin for seven days ; 
" 22 cases with 0.3 grm. atebrin + 0.5 grm. quinine for seven days ; 

21 cases with 0.3 grm. atebrin + 0.02 grm. plasmoquine for seven 
days. 

• The QR strain (indigenous) had undergone sixty-eight direct passages ; 
the QH strain, given us by Colonel JAMES, has only undergone twenty-three 
passages in Socola. 

With regard to the receptivity of our patients and their sensitiveness to the 
treatment, the two strains were about equal. The clinical course of the disease 
appears to be more severe in cases inoc(.bted with QR, A complete cross 
Immunity exists between these two strains. 
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Action upon the fever.-The fall of the temperature was observed 
to occur after an average of 1.4 days in the group of 28 patients 
treated with atebrin ; after an average of 2 days in the 22 patients 
who were given 0.30 grm. atebrin + 0.5 grm. quinine sulphate 
and after an average of 1.8 days in the 21 patients who received 
atebrin associated with plasmoquine. The action upon the fever 
appears to be determined in all three kinds of treatment by the atebrin. 

Action upon the parasites.-In the same groups, the average lapse 
of time after which the disappearance of the parasites occurred 
was 4.5 days when the patients were treated \\ith atebrin and plas
moquine ; 4.8 days, in those who received atebrin alone. In the 
group of patients treated with atebrin and quinine, the average was 
6.8 days. This difference is due to a series of cases more resistant • to treatment; this, however, can also be observed in the treatment 
of naturally contracted quartan fever. 

In a small group of 5 patients treated with 1 grm. of quinine 
for seven days, the fever disappeared after an average of 2.5 days 
and the parasites after 5.3 days. 

These results have been confirmed by the treatment of 25 para
site carriers (without fever) as follows : 

16 patients with atebrin 0.3 grm. + quinine 0.5 gnn. for seven 
days; 

4 patients with atebrin 0.3 grm. + plasmoquine 0.02 grm. for 
seven days ; 

5 patients with quinine 1 grm. for seven days. 

The parasites disappeared after an a!Jerage of 4.5, 4.3 and 4.5 days 
respectively. 

Two more persons who had been treated with 0.5 grm. quinine 
sulphate for 15 days relapsed after 15 and 35 days. • 

Secondary phenomena.-Out of a total of 90 patients (not all 
included in the graph) who were treated with atebrin, alone or 
associated with quinine or plasmoquine, 14 showed distinct pigmen
tation of the skin and scler;e. One case (No. 201) showed total 
intolerance to atebrin : vomiting and gastric pains. 
Relaps~.-In case No. 491 (atebrin group), there was a parasitic 

relapse thirt~-one months after inoculation ; in case No. 461 (atebrin 
+ plasmoqwne group), there was a clinical relapse after sixteen 
weeks. ~ 
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Here would we draw attention to the results of our earlier resear
ches 1 into the treatment of experimental quartan fever (same strain). 
During these experiments, carried out on 83 patients, the treat
ment used was : quinine sulphate, pure plasmoquine, compound 
plasmoquine + pure plasmoquin!!, etc. The period of treatment 
was from seven to fifteen days. The average time required for the 
disappearance of the fever varied, in the case of quinine sulphate, 
from 1 to 2.4 days, and for the disappearance of the parasites from 4 
to 6.2 days. In the last group, we observed 10 relapses among 
54 cases treated with quinine sulphate ; 2 relapses among 18 cases 
treated with compound plasmoquine + pure plasmoquine. 

Conclf!sions. 

Upon the fever and parasites, the efficacy of the drugs used is 
approximately the same. There appears to be no advantage in 
associating quinine or plasmoquine with a therapeutic dose of 
atebrin. 

FIEVRE-FEVER PARASITES 

~ 
Figure 8. 

~ 6 6 ~ 
TREATMENT COMPARED IN QUAR- " ~ 

TAN : ACTION UPON THI! FEVER ~ & 
.~ " AND PARASITES. ·"> 
i; i; 

~ ~ 
I. Atebrin: 0.30 grm. for seyen ~ 4 4 ~ .. .g 

days. <I. 
~ ~ 

II. Atebrin: 0.30 grm. + quinine ::; ~ .<:> 
l 0.50 grm. for seven days. ::;. 

~ ~ 

III. Atebrin: 0.30 grm. + plasmo- 2 ~ 
"' 2 ~ quine 0.02 grm. for seven ~ ~ • days • ~ ~ 
~ .... 

0 
CAS 28 22 21 28 22 

With regard to relapses, the difference between atebrin and 
quinine is evident ; relapses have been more numerous in cases treated 
with quinine. 

() 
, Archives roumaines de Pathologie uperimenlale, 1932, 5, No. 1. 
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Plasmoquine associated with quinine does not shorten the lapse 
of time after which parasites disappear ; it diminishes, however, the 

number of relapses. 
In view of the somewhat numerous cases of slow disappearance 

of the parasites, the treatment of experimental quartan malaria 
should in no case be applied for less than seven days. 

Control examination after seven days will show if this treat
ment needs to be prolonged. In 8 cases out of the total number of 
patients subjected to the experiment, the parasites were present till the 
twelfth day of treatment ; such resistance is an individual matter 
and has no relation to the drug used. 

C. Malignant Tertian. 

The cases of malignant tertian 1 which have been studied accord
ing to the plan established include 67 patients infecled by sporozoites 
and 98 inoculated with virulent blood. 

Only 66 of them had to be treated. 

ABORTIVE ACTION oF A SINGLE DosE OF 1 GRM. QuiNINE. 

The 'single dose of quinine ·was usually administered between the 
third and ninth day of fever. 

No action upon the fever was observed only in 4 cases out of 
26 treated in that way. In the 22 other cases, action by the quinine 
on the fever was observable during the four days following treat
ment, the average being 1.7 days in patients infected with sporo
zoites and 2.3 days in those inoculated with virulent blood. 

Parasites.-In 14 cases, the trophozoites did not disappear afte, 
a single dose of 1 grm. quinine. In the other 12 cases, the tro
phozoites disappeared after varying lapses .of time, the average 
being 3.5 days in patients infected with sporozoites and 5.3 in those 
inoculated with virulent blo<'d. 

1 The M. T. strain used had undergone 116 passages direct and nine through 
the mosquito. The anopheles were Infected for the first time with the seventy
eighth p~age. In malignant tertian, more particularly, there Ia no dlllerence 
in sensitiveness to treatment u between the patients inoculated by virulent 
blood and those infected by sporoztlltes. The two groups are also similar from 
the point of view of the incidence of relapses. 
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TREATMENT OF THE ATI'ACK. 

Comparative treatment of 66 clinical cases with fever and para-
sites was applied as follows : 

41 patients received 1 grm. quinine for seven days ; 
25 patients received 0.3 grm. atebrin for seven days. 

The average time required for the disappearance of the fever 
was 1.8 days in the 41 cases treated with quinine, and 1.5 days in 
the 25 treated with atebrin. The trophozoites disappeared after 
an average of 3.2 and 4.1 days respectively in the two groups. 

Figure 9. 

ABORTIYE ACTION oF A SINOLE DosE 
OF 1 GaM. QUININE (SULPHATE) IN 
MALIGNANT TERTIAN (T.M.•78). 

A : No action on fcwr. 
a : Action on fever. 
c : No action on trophozoites. 
o : Action on trophozoiles. 

Figure 9bis. 

ACTION, UPON THE FEVER AND TaO• 
PROZOITES, OF A SINGLE DOSE OF 
1 GaM. QUININE (SULPHATE) IN MA
LIGNANT TERTIAN (T.M.•11). 

I. Cases infected by mosquito bites. 
11. (;ases inoculated with virulent 

J blood. 
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Figure 10. 

TREATMENT COMPARED IN I\IALIO• 
NANT TERTIAN (all rases). 

I. Quinine : 1 grm. for seven 
days. 

II. Atebrln : 0.30 grm. for seven 
days. 

J II. Plasmoqulnr : 0.02 grm. for 
one day. 

Whilst there was no obvious difference between the groups treated 
with quinine and those treated with atebrin, we observed never
theless a marked difference with regard to relapses : 2 of the 2.'i cases 
treated with atebrin and 14 of the 41 cases treated '\\ith quinine. 
Graphs Nos. 11, 12, 13, 14, 15 and 16 show the monthly distribution 
of relapses according to the drug used and the method of infection. 

The efficacy of quinine and atebrin administered in therapeutic doses 
is equivalent in respect of action upon the fever and the disappearance 
of trophozoites from the general circulation. 

The action of atebrin upon the prevention of relapses appears to 
be superior to that of quinine alone or of atebrin associated with 
quinine. 

For the attack, a treatment of seven days appears to be a 
minimum. 

GAMETOCIDAL ACTION 

OF A SINGLE DosE oF 0.02 GRM. Pus~OQUINE. 

Document C.H.jMalaria /235 on the sterilising action of a single 
dose of 0.02 grm. plasmoquine on the gametocytes has conf1rmed 
the data previously obtained. The sterilising action is observed 
in most of the cases two days after the administration. 

The thick-drop blood exa~nation of 50 gametocyte carriers has 
enabled us to confirm the previous studies and has showed that the 
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Figure 11. 

INCIDENCE OF RELAPSES IS THE SUB

JECTS INFECTED BY SPOROZOITES 

OR INOCULATED WITH VIRULENT 

BLooo (quinine 1 grm. for seven 
days). 

a Rechule· Relapse 

Figure 12. 

INCIDENCE OF RFLAPSF.S IN THE SUB

JECTS INFECTED RY SPOROZOITES 

OR INOCUL.-\TF.D WITH VIRULENT 

BLoon (atcbrin 0.30 grm. for seven 
days). 

a Rechule -Relapse 

gametocytes could remain in the circulation for lapses of time 
averaging 4.1 days after the administration of a single dose. 

We should like, however, to recall here once more that the sterilis
ing action of plasmoquine is eviden~ in spite of the presence (in 
some cases) in the blood of an impc.hant number of gametocytes 
which are no more capable of infecting the anopheles. 
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Figun 13. 

L'ICIDENCB OP RELAPSES IN StrB.IBCTS 
INFECTED BY SPOROZOITES (ate
brio 0.30 grm. for seven days). 
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Figure 15. 

INCJDBNCB OP REI..uosES IN StrB.JBCTS 
INOCULATBD WITH VIRt1LBNT BLOOD 
(quinine 1 grm. for seven days). 

• Rechule- Relep~ 

Figul'l 14. 

INCIDENCB OP RBLAPSI!S IN StrB.IBCTI 
INOCULATRD WITH VIRULBNT BLOOD 
(atebrln 0.30 grm. for seven days). 

• RI!Chule· Relapse. 

Figul'l 16. 

INCIDENCB OP RBLAPS£8 IN SUB.IBCTI 
INPBCTBD BY SPOROZOITBS (quinine 
1 grm. for seven days) • 

• Rech.Je- Relapse. 
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The conclusion to be drawn from these observations (as well as 
those collected in the field) is that it is futile to administer plasmo
quine daily for the only reason that gametocytes are still present 
in the blood. A single dose of 0.02 grm. plasmoquine, repeated at 
intervals of four or five days, yields results similar to those obtained 
with the same dose repeated daily. 
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u. RESEARCH ON THE TREATMENT OF NA:rtJRALLY 
ACQUIRED MALARIA. 

(a) IN HOSPITAL : · 
EXPi::Rll\IENTS• TO ASCERTAIN THE EFFICACY 

OF SYNTHETIC DRUGS AS CO!\IPARED WITH QUININE. 

By 

111. CWCA, L BALTEAl'HJ, Ill. FRANCKE, E. ALEXA and L MICU. 

(Second Note.) 

In a first note 1 prepared in collaboration with 1\1, F'RANCKE, 

E . .ALEXA, C. AGAPI, E. LUPu and E. MANouu, we gave the results 
of the comparative treatment of 110 cases of malaria (spontaneous 
natural infection) carried out in hospital under the best possibl~ 
conditions of control : temperature taken every four hours, daily 
blood tests with parasite count, kidney permeability tests, tests 
to determine the functioning of the liver, etc. 

Experiments were conducted with the following drugs : 

Atebrin 0.3 grm. per diem for seven days ; 
Atebrin 0.3 grm. + plasmoquine 0.02 grm. for seven days; 
Quinine sulphate 0.5 grm. + atebrin 0.3 grm. for seven days ; 
Quinine sulphate 1 grm. for seven days ; 
Quinine sulphate 0.5 grm. + plasmoquine 0.02 grm. for 

seven days. 

The conclusions set out in this note were : 

"Our observat1o111 confirm previous data regarding the efficacy of atebrln 
In casea of natural Infection due to one of the three type~ of paraalte and ltl 
Innocuousness during the acute period of the disease. 

1 Carried out at the •• lzolarea t Hospital, Jassy. 
1 Arch. roum. Path. ezplr., 1935, 8, No. 1. 
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"As regards direct action on the fever and the disappearance of the schizonts, 
there would seem to be little to choose between quinine and atebrin. 

"Atebrin resembles quinine in that its efficacy (direct action on the fever and 
elimination of parasites) varies according to the period in the course of the 
disease at which it is administered-i.e., to the degree of immunity acquired 
by the patient. 

"Discoloration of the skin was observed in our subjects to be more pronounced 
in the more serious cases. 

"A combination of atebrin (0.3 grm.) with a sub-toxic dose of plasmoquine 
(0.02 grm.) gives rise, in some cases, to the toxic symptoms of plasmoquine 
on and after the second day of treatment. In our opinion thi~ combination 
should, in the treatment of acute forms of the disease, be administered only 
under the strict supervision of a doctor. 

"The combination atebrin (0.3 grm.) plus 0.5 grm. quinine does not seem to 
us to possess any particular advantage over the use of either drug singly. In 
some cases, atebrin causes secondary disturbances such as gastro-intestinal 
disorders, vomiting and gastric pains ; in one isolated instance, we observed 
slight mental excitement in a patient then in the fourth month of her pregnancy. 

"In spite of the relatively small number of patients it may be observed that, 
as regards the prevention of relapses in malignant tertian, in a third of the cases 
which had relapses, the combination atebrin plus plasmoquine apparently 
produced no better results than atebrin used alone. The combination seems 
to be more effective in quartan cases." 

Document C. H. /Malaria /239 contains a summary of the results 
of the experiments on the efficacy of synthetic drugs administered 
to 160 malaria patients in hospital ; these observations ceased on 
June 1st, 1935. Since that date, 127 new malaria patients have 
been treated, and we have continued to control relapses as far as 
possible. 

The local epidemiological conditions of the 287 patients who have 
formed the subject of our investigations are the same as those 
obtaining at the Tomesti Research Centre. ~lost of the patients 
come from this district.) The reader will therefore be ahle to com
pare the relative efficacy of the drugs when administered to patients 
in hospital and to persons outside carrying on with their ordinary 
occupations in the intervals between attacks. 

METHOD OF ExPERI:O.IENTAL TREATMENT. 

Two hundred and sixty-six malar~ patients and 21 parasite 
carriers were treated either with acriquine, atebrin or quinine. 

5 
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In 57 cases out of the 287 (which received treatment for seven 
days), schizonticide treatment was followed. after thr~e clays' rest, 
by five days' treatment with plasmoquine, the dose bemg 0.02 grm. 

per diem. • . . · 
Classified according to type of parasite and drug adrmmstered, 

the figures for our cases are as follows : 

Clinicol ~. 
56 l Benign tertian .... • • • • • • .. • • Quinine (for seven days) : Malignant ·tertian ••••••••••• 21 

• ~ Benign tertian ....... , ••• • .. 52 
Malignant tertian ••••••••••• 49 

Acriquine (for seven days) : 
g~::: pl~; ~~j~~~~i' i;rti~~ 

4 
1 

) ............ ~ ·············· 22 
Malignant tertian ••••••••••• 20 

Atebrin (for seven days) : Quartan .............. • .. • • 3 
Malignant tertian plus benign 

tertian ................... 1 
Acriquine (for seven days) + 

plasmoquine (for live days): Malignant tertian •••••••••••• 21 

) ""''"''"' ....... . ........... 26 
Quartan ............ • • • •••• 1 

Atebrin (for seven days) + pial- Quartan plus benign tertian ••• 1 
moquine (for live days) : Malignant tertian plus benign 

tertian .................. 2 
Quinine (for seven days)+ plas-

6 moqnine (for live days) : Malignant tertian ........... 
The drugs.were administered twice daily during or after meals : 

the temperature was taken every four hours; the blood was examined 
daily (thick drops and smears). 

During these experiments, the drugs employed were taken from 
the stocks used for the other experiments. The acriquine l Wat 

offered us for experimental purposes by Professor SERGUIEFF, of 
Moscow, in February 1935. 

1 Acrlquine, a derivative of acridine, II a blhydrochlorlde : 2-methoxy 6-
chloro 9-ilietbylamino-pentylamlno-acrldlne. 

TABEIEV, In a report submitted at Moscow, aaya that tbe experiments 
conducted by the Moscow Institute of Tropical Medicine prove the absolute 
tberapeutlcal equivalence of atebrln and acrlqulne (F - 3). 

The period within which temperature reverted to normal wu 3.2 days • the 
parasites disappeared In 4.8 days. There were 35% relapses In benign ter'tian. 
In quartan: fever and parasites 41sappeared In 3.6 and 6.3 days respectively; 
no relapse was noted. In mallgn\nt tertian, fever and parasites dlaappeared 
In 3.6 and 4.8 daya respectively. 
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Table 1 shows the clinical aspects of the cases treated with 
each drug experimented with. 

Secondary symploms.-Among 106 patients treated with acriquine 
and 21 with acriquine plus plasmoquine, pigmentation appeared 
in 22 cases between the first and eleventh days of treatment. Two 
patients suffered from giddiness ; one only experienced nausea. 
Of 46 patients treated with atebrin alone and 30 patients treated 
with atebrin plus plasmoquine, 20 showed the yellow discoloration, 
which appeared between the first and sixteenth days and in some 
cases continued for twenty to twenty-five days after the end of 
treatment. Nausea was observed in 3 cases, disturbances of the 
heart rhythm in 1 case and gastric pains in 2 cases ; in only 1 case 
was there vomiting. 

Comparative efficacy.-Information concerning the comparative 
efficacy of the drugs will be found in Tables 2 and 3, in which the 
case records are summarised. 

Benign Tertian. 

130 cases of benign tertian and 14 parasite carriers were considered. 
Under the local conditions of tre.atment, acriquine had on an aver
age a more effective direct actio 'I on the fever than atcbrin or quinine. 
The tlifference is less marked in the case of immediate action on 
schizonts; in fact, there was practically no clifference in the time 
taken to eliminate all parasites from the blood stream. In our 
subjects, quinine ~eemed to be rather slower than the other drugs 
in its action on the spleen. 

Relapses.-More than 50% of the patients were re-examined once 
or more during the eight to fourteen months' observation period. 
The number of relapses among those who presented themselves for 
examination is given for the three groups. It was not possible 
to control all the relapses. 

Malignant Tertian. 
143 clinical cases and 6 parasite carriers were considered. The 

results summarised in Table 4 clearly prove that all three schizon
tocicles are equally efficacious whether followed with plasmoquine 
for five days or not ; the averages are shown in the table. 

The average period after which trophozoitrs hacl disappeared was 
2.7 days in the case of atebrin, 3.3 c'Jtys in that of acriquine, and 
3.6 days in that of quinine hydrochloride. 
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None of the three schizontocides is effective in preventing during 
the schizontocide treatment the appearance of gametocytes where 
originally there were none. In 3 cases out of 21 treated with acri
quine plus plasmoquine, gametocytes were still present in the blood 
at the end of the plasmoquine treatment ; in 4 cases out of 30 treated 
with atebrin plus plasmoquine, the same condition obtained. 

Conclusions. · 

Our experiments confarm the experiments of KRITCHEWSKI, 

TARE.JEV, and others, concerning the equivalency of acriquine and 
atebrin. 

Continuous treatment of 287 malaria patients in hospital did not 
reveal any difference between the respective schizontocide properties 
of acriquine, atebrin, and quinine in benign tertian. In malignant 
tertian, atebrin acted more quickly on the trophozoites. 

Certain similar secondary symptoms were noted after the 
administration of acriquine and of atebrin ; no il1 etTects followed 
the administration of quinine. 
· None of the three schizontocides prevented the appearance of 
crescents where originally there were none. In approximately 25% 

·of malignant tertian gametocyte carrit'rs, the crescents were still 
present until the administration of the flfth dose or plasmoquine. 

The control of relapses was too irregular to permit of conclusions; 
the data obtained are shown in the following table.'\ : 



Table 1. 

TREATED CASES AND EXPERIMENTED DRUGS • 

• 
Atebrln 

Acriftuint' Ah•hrin (Juinine-
Acriquine Quinine + plas- + plasmoqt1ine + pins-

Total number or cases treated moqnine moquinc 
--- --------

106 46 7R 21 30 6 
- ----

B.T. M.T. Q. M. B.T. M.T. Q. M. B.T. M.T. Q. M.T. M.T. Q. M. )I.T. 
Clinical forms 52 49 4 1 22 20 3 1 56 21 1 21 26 1 3 6 -- --- -- ---- --- -- -- --- -- -- ----- -- -- --

Primary 1frrection ••••• 0 ••• 0. 1 1 - - - - - - 1 - - - 3 - - -
Quotidian 0 ••• 0 0 •••••••••• 0 21 26 1 1 10 6 1 - 15 6 - 13 14 1 1 2 
Tertian • 0 ••••••••• 0 ••••••• 16 8 - - 10 6 - 1 23 7 - 2 9 - - 1 
Sub-febrile cases ............ 1 2 1 - 2 1 - - 3 2 - 2 - - - -
Quartan ••••• 0 0 ••••••••••• - - 2 - - - 2 - - - - - - - - ~ 

Parasite carriers •••••• 0 ••••• 5 3 - - - - - - 9 1 1 2 - - - -
Irregular febrile attacks ...... 8 9 - - - 7 - - 5 5 - 2 - - 2 3 
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Tahle I. - CoMPARATIVE EFFICACY OF THE DRUOS 

8BNIOM 
TERTIAN 

BaNtON 
TBI\TIAN! 
PAIIA,.ITII 
CARRIERS 

QUARTAN 

-·-----

------------1------------
FEVER. 

Number of eases considered • • • • • • • • • • • . 47 
Fever and parasites at the beginning or 

the treatment .................... . 
No fever at tbe beginning of the treatment 

1 1 dose .............. . 
Numober 2 doses ••••••••••••••. 

of cases in 3 doses .............. . 
which the 4 doses .............. . 

33 
14 
13 
21 
2 
1 

fever 5 doses ............... -
disappeared 6 doses • • .. • • .. .. • • .. • -

after 7 doses ............... -

22 

19 
3 

14 
4 

29 
18 
23 
6 
1 

5 

5 

Average .......... 1.75 1.22 126 -
----------1--·-

SCHIZOHTL 

No scbl.zonts at beginning of treatment • . t 
Number \ 1 dose .......... • •... 12 
of cases 2 doses··············· 25 
In which 3 doses .. · • .. • • • • • .. . . 8 

scbizonts 5 doses •.• • • .... • .•• • . -
dlsappeared 6 doses .. .. .. .. .. • .. .. -

after 7 doses • • . • • • • • .. • • • • • _ 

2 
'1 

10 
3 

3 
19 
20 

4 
1 

3 
2 

9 

9 

3 
5 
1 

4 

3 
l 

1 
2 

3 

1 
1 
1 
1 

1 

1 

I 

1 

2 

1 

1 

the i 4 doses • .. .. .. • .. .. .. • 2 

Average .. .. .. .. .. 1.57 1.8 1.7 1.7 2.75 2 

GAMETOcYTES. 

Number \ 1 dose • · • .. · • . .. • .. .. 3 
of cases 2 doses .. .. • .. .. .. .. .. 23 
In wbicb 3 doses .. • • • • .. .. .. • .. 11 

the 4 doses............... 8 

4 
8 
8 
2 

8 
20 

9 
6 

2 

4 
1 

3 
3 
2 

1 
dlsappeared 6 doses • •. • • .... • .• • • . -
gametoey-tes 15 do&ea .. .. .. • .. .. .. .. 2 

after 7 doses .. .. .. .. .. .. .. • - - -
Average .......... 2.63 2.36 2.46 1.20 2.22 

SPLEEN. 

Enlarged before treatment • • . 1 37 Red ......... , 
need after treatment .. .. • .. .. • .. .. 35 

RELAPSES. 

Number of persona re-examined 
Period of obaervaUon (monthl) · • • • • • • • 
Total relap•ea : Number • • • • • • • • 

Forma A-t·.;+::::::::: 
Ao P+ ......... 

Percentage •••••••••••• 

36 
1·13 

9 
7 
2 

23 

":"'-----
20 40 5 8 
16 30 4 7 

17 24 
2-14 1-10 

7 7 
7 7 

31 14 

4 3 
3-11 3-10 

1 1 
1 1 

1 1 

2 

1 

3 1 

4 1 
4 1 

3 

2 
1 
1 
1 

1.5 

2 
1 

1.33 

1 

l 

2 

3 
3 



Tabla 3. 

DISTRIBUTION OF RELAPSES DURING THE FOURTEEN 1\'IONTHS FOLLOWING TREATMENT. 

.. Total 
~ number _., .o, of cases o- §~ 

Q,j·~ ~ .. 
"' Drug c.'" "~ =., ;.; .. 

:So "' E-o::>. ~" Q. 
c "" .. ... d.·;:: 0: 

~" 

3 8 10 

~umbt"r of cases re-examined and r~lapses after a p<'riorl of 1 to 14 months 

13 9 

R R r r R r R r R 

2 4 5 6 7 

R R r r. R R r: R r : R r, R r r r 

11 12 

r i R 

14 

r · R 
~ --------------- -·- -.--·-- ---·---·--·-·-- ---.---'--·- --:--- _;_ 

Acriquine ••...... B.T. 
Atebrin .......... B.T. 
Quinine •......... B.T. -

47 
22 
47 

Acriquine ...•.... !\I.T. 46 
Atcbrin ••........ :\1. T. 20 
Quinine .......... M.T. 20 

Acriquine + plas· 
moquine ....... M.T. 19 

Atebrin + pla,mo· 
IJ'Iine .......... M.T. 26 

r rt"-rxamined. 
R Relapses. 

36 
17 
24 

16 
8 
7 

8 

15 

9 3 3 7. 3 1 t' 
7 -· 1 - 4 1 4 2 2 1 
7 4 1 2 1 4 3 3 1 -

1 3 1 3 
- - 1.- 1'-
-- 2 1 3 -

2 1 s' 
1.--'-
4 1 1-

3 
1 

3 
1 

! 
1' 

1 
-i 

: : - : : : 

i 1 -· -1 1 
- --------------_--:------.------·---

10 
5 
2 

~· ~ ~ L~ 2 ~ ~ 2 1 -' - - - - _ ~ = ='· _ ~ __ . _ =: = - -
3 1 1 - 1 __ t _ _ _ 2 1 _I __ : __ : __ : __ . __ . _ 

• : ; • I • • 

-.-~-~~~---~~-----1-l~~-----~=--

5 2 2 5.- 4 2 1 11 1-
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Tabla 6.-l\IAuoNANT TERTIAN. 

hh ... 
:;~ ~ .. • .,-o 
e17 e5 
.. > > 
.Si ell =... "C .. .E'o .co .. - "'""" .. - ~ < < 

FEVER. 
Number of eases consideftd .. • . . . . . . . . . . • . • 46 
With attacks and parasites at tbe beJtinning 

of the lrfttment •.. • • • • • • • • • • • • • • • • • • • • 43 

No fever at the~~~!.,~~ .~f.~~~ ~~~-t.: ~ 
2 doses.................. 17 

Disappear- 3 doses • • • • • • • • • • • • • • • • • • 13 
ance of 4 doses • • • • • • • • • • • • • • • • • • 3 

fever after 5 doses • • • • • • • • • • • • • • • • • • 1 
6 doses • • • • • • • • • • • • • • • • • • -
7 doses • • • • • • • • • • • • • • • • • • -

Average • • • • • • • • • • • • 2.3 

TROPBOZOrTES. 

No tropbozoites~a: ::n.~~~~-~~~~t. ::::: 
2 doses •••••••••••••••••• 

Disappear- 3 doses •••••••••••••••••• 
anee of 4 doses •••••.•.•.•..•• • •. 

fever after 5 doses •••••••••••••• , , •• 
6 doses ................ .. 
7 doses ................ .. 

Average •••••••••••• 

GoUIETOCYTl!S. 
. 

1 
2 

11 
18 
8 
5 
1 
I 

3.20 

No game~es at tbe beginning of the oc:hi-
zontoci treatment . . . . . . . . . . . . . . . • • . . 35 

No gametocytes at tbe beginning of tbe sebi-
zontoeidal treatment and no appearance 
~~ng treatment .. ,. .......... , • , ,. , .. 
n"""nce of gametoc)'les at tbe brginning of 

::-~t.;:n~t 1·d~:::::::: ::::::::::: 
of 2 doses ................. . 

g&metocyles 3 doses ........ • ....... .. 
during 4 doses .... • .......... • .. 

treatment 5 doses .. • • ............ .. 
after 6 doses " .... • .......... . 

7doses ................. . 

Disappear
ance of 

g&metocytes 
after 

2 doses of quin. or atebr ••.. 

!
1 dose of quln. or atebr ... .. 

3 doses of quin. or atebr •••. 
4 doses or quin. or atebr., •• 
5 doses of quin. or atebr ••.. 
6 doses of quin. or att•br .•.• 
7 doses of quin. or atebr .... 

8 

11 
10 .. 
4 
6 
2 
1 

1 
3 
3 .. 

Per•lsten"! after tbe oeventb dose of quinine 

Db'!=.,;,· d~rt.ig · t;.;.·.;.;;.;i · ;.iili ·pia';. 27 
Pe~:t~~ #' b;,~;.; ·.;ft~ · ib.; 'fiiti.' d'.;.;.' ~i 

plasmOfru•ne ••..••••.•••.•••••••••••• 

SPLEEN'. 
Enlarged before treatment 35 
Redueed after treatment .. : : : : :: : ::: : : ::: 31 

RELAPSES, ~- -
:Sumber of eases re-examined 18 
Period or omervation lmonth:):::;:;:;;::; 1-11 
Number or patlento having r•lapses 10 
Total relapses: i'ormo A+ P+ "' ""' 8 

Ao P+·:::::::::::: 2 

20 20 

15 18 
5 .. 
3 6 
7 11 
5 1 
2 -

- 1 

2.35 1.1111 

1 2 
2 1 
8 .. 
.. .. 
3 6 
2 1 

- 1 
- 1 

2.i3 3.5 

6 
2 
4 
1 
1 
1 

1 
1 

1 

12 

9 

3 

11 

s 
1 
1 
1 

1 
1 
1 

1 

13 

--
17 
11 

8 
1-5 

5 
5 

16 
10 

7 
1-8 

2 
2 

19 

18 
1 
5 
6 .. 
2 
1 

2.3.1 

3 

7 
5 
6 
1 

3.05 

11 

8 
4 
1 

.. 
2 

19 

H 

3 

14 
12 

8 
1-9 .. .. 

26 

19 
7 
s 

13 
6 
1 

2.21 

1 
2 
6 

11 
5 
1 

8 

.. 
2 

5 

1 

2.5 

1 
1 
3 

1 

2.8 3.8 ------

20 

5 

6 
3 
5 
3 
2 
1 
1 

1 
1 

1 

18 

13 

.. 
20 
17 

15 
2-9 

5 
5 

1 

5 

1 

8 

0 

6 
~ 5 
~----
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(b) TREATMENT EXPERIMENTS CARRIED 
OUT IN THE FIELD. 1 

By 

1\1, CIUCA, I. BALTEANU, I. ALEXA, 

with the collaboration of 

V. BOERIU, I. RUGINA, I. STRETCU and A. RADIANOV. 

(Rural Health Centre of Tomesti). 
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Experiments.--A. In a village suffering from endemic malaria, 
all attacks and relapses to he treated with atehrin, followed or not 
by plasmoquine. 

B. In another village, all attacks and relapses to he treated 
according to the same criteria, with quinine hydrochloride, followed 
or not by plasmoquine. 

The eJ:periments on treatment have been carried out in two vil
lages : Osoi (2,067 inhabitants) and Costuleni (1,572 inhabitants) 
with like epidemiological conditions (detailed information on these 
two villages will he found in document C. H./Malaria /234). 

A third village, Comarna, belonging to the same epidemiological 
complex, was chosen as control. 

The three villages are situated in an area of average malaria 
endemicity. 

It may be mentioned here that the number of births at Osoi in 
1935, among a population of 2,067, was 81 ; there were 29 deaths, 
including 20 of children under one year. 

At Costuleni (population 1,572) in 1935 there were 63 births, and 
42 deaths, including 14 under one year. 

The individual economic situation of the inhabitants was below 
the average ; it will suffice to point out that the number of cases of 
pellagra in the two villages is fairly high . 

• ·1 
• The preliminary data contained in doc~nent C.H.fl\lalaria /239 concerned 

only the results up to April 30th, 1936. The ligures and percentage now given 
In the present report comprise the data obtained up to September 30th, 1936. 
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Figure 1. 

lii"P OF THS Yn.uoss CosTULENI, Oso1 "No OPRISENI. 

A Land liable to fiooding. 
8 Marshts. 
C Stream. ~ 
D Orchards, 
E Vineyards. 

F Arable land. 
Q Public road, 
H VIllage, 
I Height. 

r~ea .. 
(;> a. 
.,<:: c. 
!·.·.·! D. 

~t. 
qg, 
,.Je. 

""'"' • 



THE TREATMENT OF l\IALARIA 75 

The reader will find in the monograph 1 by A YKROYD, ALEXA, 
and NtTZULEscu fuller details concerning the economic situation 
in Osoi; the conditions at Costuleni are very much the same. 

Live-stock.-In the village of Osoi, there are 420 dwelling-houses 
and 360 byres or sheds for animals, situated as a rule in the immediate 
vicinity of the houses. 

In the villa~c of Costuleni, there are 340 houses, and 2-!4 byres 
or sheds of various kinds for live-stock also are in the immediate 
vicinity of the houses. 

ExPERIMENTAL CoNDITIONS. 

Document C.H. fl\Ialaria /234 gives particulars of the anti-malaria 
measures applied during 1933 and 1934 which preceded the carrying
out of our programme. We should like to recall here that, during 
this period, all malaria cases (traced duriPg house visits or at the 
dispensary}-attacks and relapses-have been regularly treated 
for seven successive days either with quinine or atebrin alone or 
associated with plasmoquine. 

No other anti-malaria measures have been applied. 

Organisation of the Field Work in 1935. 

One doctor was responsible for each village and had to co-ordinate 
the work in connection with the detection of patients, the taking 
of blood samples, the treatment and control. 

The villages were dealt with in three areas with a health worker 
for each who had been trained for the task he would have to accom
plish. Each area was divided into thirty groups of houses occupied 
by four or five families. Each month the blood was tested at the 

same date. 
Two distributing agents administered the drugs and took the 

temperatures of the patients twice a day. The blood examination 
was carried out daily during treatment and repeated regularly once 

a month. 
·The endemic indices and splenometric data, according to the 

method of Catanei and Parrot, were established four times in the 
' year. r 

• Archives roumaines de Palbologie exptrimenlale, 1936, 8, :-<o. 4. 
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Tablet. 

MALARIA IN THE VILLAGES OF Osol AND CosTVLENI. • 

1935 

Osot C<'STULENI 
llonth 

Popu- New Re- Popu- Total New Rt'-
lation Total casrs lapses Ia lion caoes lapses -- -- -- -- -- -- -- --

Total •...... 2,067 331 179 152 1,572 373 204 169 -- -- -- -- -- -- -- --
January .......... 1 - 1 8 2 6 
February ......... 4 1 3 7 s 4 
lllarch ........... 20 6 14 18 12 6 
April ............. 14 4 10 7 5 2 
lllay ············. 74 38 36 84 35 49 
June ............ 86 47 39 77 41 36 
July ............. 54 36 18 69 45 24 
August .......... 34 20 14 52 34 18 
September ....•••. 29 20 9 30 14 16 

12 6 6 17 12 5 October ·········· 1 1 2 1 1 November 2 ........ 
1 2 - 2 Deeember ......... 1 -
1936 

1otal .•••••. 161 84 77 164 60 104 -- -- -- -- -- -- - --
January 2 1 1 3 - 3 ........... 
February 1 - 1 2 1 1 ......... . 

3 5 
.!llarch ........... 7 2 5 8 April ............ 18 9 9 7 2 5 lllay ············· 15 6 9 40 16 24 Jnne ············ 15 4 11 10 4 6 July •••• '! ......... 16 10 6 12 5 7 August ·········· 78 45 33 72 22 50 September •.•..••. 9 7 2 10 ·7 3 

• See also Figure 2. 

Malaria incidence.-In the village· of Osoi, 331 cases positive at 
the blood examination were registered in 1935 (i.e., 91 cases less 
than in 1933, despite the fact that the registration has been con
tinually improved during this period). 

At Costuleni, the number of cases decreased from 465 (in 1933) 
to 373 (in 1935) (of which 63 were parasite carriers). 

Parasite_ species.-In Osoi and Cos~uleni, the parasite findings 
were: 

Pbunwdium lliiHlZ •••• r. ................. . 
Pla&modium falciparum • -~ •••••••••••••••••• 
Pbumodium malarie ...................... . 
Mixed forms ............................ .. 

589 or 83.66% 
88 or 12.50% · 
26 or 3.69% 
1 or 0.14% 
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The seasonal curve -of parasite typ2s shows a benign terti;;n peak 
in May-June and a malignant tertian peak in Au!~ust-Sl'ptemher. 

Figure 2. 

1\Io~THLY EvoLUTios OF 1\.IALARIA IN THE VILLAGES OF CosTULENt ASD Osot. 
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TREAT)!ENT ExPERDIENTS. 

The experiments began on May 1st, 1935. A blood sample was 
taken every morning, the drug being administered in two daily 
doses after the blood had been taken. 

The population remained under medical observation until 
April 30th, 1936. 

The relapses were treated with the same drug as that used for the 
first. attack. 

In the village of Osoi, all clinical malaria cases were treated for 
seven days with atebrin alone or follo,'Ved by a five days' treatment 
with plasmoquine. 
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In the village of Costuleni, in another group of patients, the sev~n
day course with quinine was followed by five-day treatment With 

plasmoquine. . . . 
The immediate action on the fever and paras1tes IS shown m 

Tables 2 and 3. The word" dose "should be read to mean the total 

daily dose of the drug. . . 
Under the heading " no fever ", the number of patients havmg 

no fever on the day of starting treatment is shown. 
Under the heading" relapses", the clinical relapses are indicated 

by A+P+; the parasitic relapses, by AoP+. 

Atebrin. 

In the village of Osoi, 207 malaria cases (attacks and parasites) 
were treated : 

Benign tertian, 173 cases 33 : atcbrln for seven day-three days' 
1

140 : atebrln for seven days ; 

resl-plasmoquine for five days. 

l 14 : atebrin for seven days ; 
Sub-tertian, 28 cases.... . 14 : atebrin for seven day-three days' 

. rest-plasmoquine for five days. 

Quartan : 4 cases • . • • • . 3 : alebrln for seven day-three days' l 
1 : atebrin for seven days. 

rest.--plasmoquine for five days. 
:Mixed Infections : 2 cases • 2 : atebrln for aeven days. 

Benign Tertian. 

Among 119 cases with fever and parasites at the beginning of the 
treatment, the QJJerage number of doses needed for the disappearance 
of fever was 1.7. This average is confiJ'IIled by the results obtained 
in a second group of 33 patients treated in the same conditions 
with atebrin and subjected, after three days' rest, to treatment 
with plasmoquine. The average of that group was 1.8 doses. 

The average number of doses necessary to clear out trophozoites 
and schizonts from the general circulation were respectively 1.5 and 
1.4; for the gametocytes, 2.1 to 2.3. 

Spleen enlargemenl.-Among 87 cases observed, the size of the 
spleen was reduced in 51 cases after the use of atebrin, while it had 
remained unchanged in 36 cases. Among the cases treated with 
atebrin followed by plasmo4uine, the proportion was 20 spleens. 
reduced to only 2 unchanged. 
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Table 2. 

BENIGN TERTIAN : DISTRIBUTION OF TREATED CASES ACCORDING TO THE NUMBER 

OF DAILY DoSES AFTER WHICH THE SYMPTOMS TAKEN INTO COI'iSIDERATION HAVE 

DISAPPEARED. 

FEVER. 

Number of cases taken into consideration 
No fever at beginning of treatment ..... . 

1 dose .............. . 

~t~~=: \ ~ ~~~:: ::::::::::::::: 
in which ) 4 doses .............. . 

disaf;~::red I ~ ~~~:: : : : : : : : : : : : : : : : 
after 7 doses .......•....... 

Average ......... . 

-- -- --~ ---1--- --

140 
21 
46 
54 
17 
1 
1 

1.7 

33 
3 

15 
12 

2 
1 

1.8 

147 
10 
56 
49 
25 

4 
1 
2 

1.9 

61 
2 

17 
26 
12 

2 
1 
1 

2.1 

87 
7 

19 
37 
20 
3 
1 

2.2 

17 
1 
2 
7 
7 

2.3 
-------------1--- -----------

SCHJZONTS. 

No schizonts at beginning of treatment. . 

Number 
of cases 
In whil'h 

the 
schizonts 

disappeared 
after 

1 dose .............. . 
2 doses .............. . 
3 doses .............. . 
4 doses .............. . 
5 doses .............. . 
6 doses .............. . 
7 doses .............. . 

Average ......... . 

23 
56 
56 

4 
1 

-' 

1.5 

3 
18 
11 

1 

1.4 

16 
45 
66 
17 

3 

1.8 

6 
13 
29 

7 
4 
1 
1 

2.1 

7 
17 
39 
10 
11 

2 
1 

2.2 

3 
9 
2 
2 

1 

2.4 
------------------------

GAMETOCYTES. 

No gameto'cytes at beginning of treatment 
Number \ 1 dose . . . . . . ....... . 

f 
2 doses .............. . 

o rases 3 d 
1 

h' h oses .............. . 
t~ w IC i 4 doses . . . . . . . . ..... . 

e game- 5 doses .............. . 
. tocytes d 6 doses .............. . 

d!sappeare 7 doses .............. . 
after Average ......... . 

23 
31 
39 
40 

7 

2.1 

6 
8 
6 
9 
4 

2.3 

2 
6 

45 
57 
22 
10 

4 
1 

3.0 

1 
1 

12 
23 
12 
4 
8 

3.~ 

1 
20 
31 
20 
12 

1 
1 

3.3 

1 

6 
6 
2 
1 
1 

3.0 
------------------------

SPLEEN. 

Enlarged before treatment .......... . 
Reduced after treatment ............. . 

RELAPSES. 

Re-examined ...................... . 
Period of observation (months\ ....... . 
Number of cases with relapses : Number. 

Per cent. 
Total number of relapses : Number ..... 

Type A+P+ 
Ao P+ 

Percentage .. 

87 
51 

140 
9-17 
26 

18.5 
29 
21 

8 
20.7 

22 
20 

, 33 

9-17 
1 

3.03 
4 
3 
1 

12.12 

89 
52 

40 
11 

21 
10 

6 
3 

-- --- --- ---

147 
9-17 
39 

26.5 
55 
51 

4 
37.4 

61 
9-17 
11 

18.3 
14 
12 

2 
22.9 

P.7 
9-17 

2R 
32.1 
38 
38 

43.6 

17 
9-17 

3 
17.6 

5 
5 

29.4 
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Table 3. 

SUBTERTIAN : DISTRIBUTION OF TREATED CASES ACCORDING TO THB NUMBER OF DAILY 
DosES AFTER WHICH THE SYMPTOMS TAKEN INTO CONSIDERATION HAVB DISAPPEARED 

FE\'"ER .. 
ea~ taken into consideration ........... . 

No fever at begin~· ~i;:.:f.~~~~t.::::::::: 
Number 2 doseo •••••••••••••.•••• 
of cases 3 doses •••••••••••••••••• 
in wbich 4 dOSH .................... . 

fever 5 doses ................... . 
disappeared 6 doses •••••••••••••••••• 

after 7 doses ..••...••.••.••••. 
AvPrBge •••••••••••• 

TROPROZOITES. 

·1~ ··)TI§f~1~ 2nmj j j j j 
d" p ~ 5 d.....s •••••••••••••••••• osapft"" 6 doses •••••••••••••••••• 

a er 7 doses .................... . 
Average •••••••••••. 

G.un:roCYTES. 
No gametocytes at beginning and during 

a.'=~~:. ·p~~i. ~i ·~i~ii ~~· t~t: 
m"(;! .... • •. • • ...... • • • • • .. • • • • • • • • • • 
in w'i:b ~ ~ ::::.· · · · • • • • • • • • • • • • • • • 

gamelocytes 3 dooeo • • • • • • • • • • • • • • • • • • 
ap~red 4 doses • • • • • • • • • • • • • • • • • • durin 5 •••••••••••••••••• 

treatme"nt 6 ~= • · · · · · · · · · · · · · · · · · 
after 7 d • • • • • • • • • • • • • • • • • • 

Disap~r- 2 doses of qtnn. or atrhr •• •. 
8Dee of 3 doses of qu~n. or atebr .. • • l

td::";.;· ... ••••••••••••• 

gametoeytes 4 doses of qmn. or atebr •• • • 
after 

5 
qu~. or alrhr ..• . 

doses of quiD. or a tebr .. .. 
6 dowt of quin. or atebr 
7 doses of · •• • • Still preoe taft qutn. or atebr .••• 

atebrt n er aeventb dor,e of quinine or 
n· n •• • •• • •••• ••• •. • 
St~P~ ~"[!ng r._~moq~i~e· i;~.;t".;,~~i: 
o· 0 r Pu:utmoqutne treatment 
•:a~fralln~ of R&metoeytea during aev~ 

J... o owtng treatment .............. 
SPLEE..'If. 

Enlarg<d before treatment 
Red~ after treatment .. • • · • • • • • • • • • • • • ··········••\•• . 
R 

RELAPSES. 
e-e:xamined 

Period of oboe.;;a"ti.;~ •1;,;.;~i~,· • · • • • • · • • ... 
Cueo with relapses: Numbe • • • • • • • • • • • • 

p r • • • • • • • • • • • • 
Total number of relapo'!":''N~~~· • • • • • • • • • 

T r • • • • • • • • 
fpe A+ P+ •• 

p AoP+ •••• 
ereenta(!e •••••• 

14 
1 
2 
7 • 

14 
1 
3 
7 
1 
1 
1 

2.2 

S9 
3 

12 
18 

6 

52 
1 
II 

26 
16 

2.1 1.8 2.1 ---- ---1---=--

t 
2 
5 
5 
1 

2.3 

8 

• 
1 

1 

t 

2 

1 

1 

1 

9 
6 

14 
9-17 

3 
21.3 • • 
28.5 

2 
1 
4 
5 
1 
1 

2.7 

3 

4 

2 
1 
1 
3 

1 
1 

1 

8 
5 
3 

3 

II 
2 

20 
6 
2 

1 

2.3 

15 

13 

3 
3 
3 

3 
5 
2 
3 
1 
1 

9 

3 
4 

26 
15 
3 

1 

2.4 

9 

18 
1 
3 
6 
8 
4 
5 

1 
1 
2 
3 
2 
2 

32 
24 

8 

8 

.10 13 29 
__ 4 ___ 7_ 211 

14 
11-17 

39 52 
9-17 11-17 

6 2 
15.3 8.8 

6 2 
6 2 

15.3 • 8.8 

10 
2 
2 
3 
3 

2.1 

3 
2 
3 
I 
1 

2.1 

2 

5 

1 

1 
t 

1 
2 

1 

2 

2 

• 3 

10 
11-17 

2 
20.0 

3 
8 

30.0 

17 
1 • 5 
5 
2 

2.3 

3 

• 4 • 2 

3.2 

2 

• 
• 2 
1 

1 

11 
3 

3 

9 
7 

17 
U·17 

3 
17.6 

3 
3 

17.6 
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Relapses.-All clinical or parasitic relapses were carefully detected. 
In the group of 140 patients treated with atebrin, we observed 
21 clinical relapses (A+P+) and 8 parasitic relapses (AoP+ )-i.e.; 
a percentage of 20.7. In the 33 patients treated with atebrin 
followed by plasmoquine, the percentage was 12.2 only. 

Malignant Tertian. 

The number of cases of malignant tertian in the village of Osoi 
was particularly low during 1935, probably because of the tracing 
and systematic treatment or malaria cases during preceding years 
(see document C.H. /Malaria /234). 14 cases were treated with 
atebrin, 14 were given a further five-day course of plasmoquine 
three days after the atebrin treatment. 

Fever disappeared after an average of 2.1 and. 2.2 doses 
respectively, the trophozoites after 2.3 and 2.7 doses. 

Gametocytes. 

A. In the first group treated with atebrin, 8 patients out of 
14 did not show any gametocytes at the beginning of, or during, 
treatment : their appearance was observed in 2 cases. Among 
the 4 cases which showed gametocytes at the beginning, 2 were rid 
of them after 3 doses of atebrin, 1 after the seventh, while in the 
fourth patient they were still present at the end of the treatment. 

Among those in whom gametocytes appeared during treatment, 
the disappearance occurred in 1 case after five days ; in another, 
the presence of gametocytes was transient (one day only). 

Of 6 cases in which gametocytes appeared during treatment with 
atebrin, 1 only still showed them at the end of treatment. 

B. Amonj:! the 14 cases treated with atebrin followed by plas
moquine, the following results were obtained : 

(a) 3 never showed gametocytes from the beginning to the 
end of the treatment. 

(b) 4 crescent carriers at the beginning of treatment 
behaved as follows : the gametocytes disappeared in one case 
after 2 doses of atebrin, in a second after 3, in one after the 
fifth dose ; in the last, gametolytes were still present after 
the end of t 1e treatment. 

6 
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(c) In 7 cases, gametocytes, absent at the beginning, 
appeared during the treatment and remained for a variable 
period of time ; in 2 cases, they were present after the third 
dose of atebrin and disappeared in 1 after the fifth dose ; in 
the other, they were still present at the end of treatment. In 
1 case, their appearance was noticed after the fifth atebrin 
dose and their disappearance after the fifth plasmoquine dose. 
In another case, the gametocytes were noticed for the first 
time after the fifth atebrin dose and persisted at the end of the 
treatment. In 3 cases, the gametocytes appeared after the 
sixth dose of atebrin and disappeared in 1 case twenty-four 
hours later ; in 2 cases, after the fifth dose of plasmoquine. 

To sum up, in 8 of 11 cases in which gametocytes were present, 
these disappeared during the treatment; in 3 cases, gametocytes 
were still present in the blood after the fifth day of treatment with 
plasmoquine and only disappeared during the following seven days. 

Action on the spleen.-Of 9 enlarged spleens, 6 were reduced in 
size after the treatment \\ith atebrin. 

In group B, of 10 enlarged spleens, 4 were reduced. 
Relapses.-ln a total of 26 cases, no relapses were observed up 

to May 1936. We should like to recall here that the malignant 
tertian season begins late in Jul!e and reaches its maximum in 
September. These figures have therefore no value. Relapses 
occurred during the period July-October 1936; details will be found 
in Table 3 on page 80. 

Quartan .. 

In 4 cases of quartan, 1 case only was treated with atebrin. 
The 3 other cases were treated with plasmoquine for five days, 

. three days after the end of the atebrin treatment. Fever and para
. sites disappeared after the frrst 3 doses ; . 
Secondary Effects and Toxic Symptoms. 

Out of a _total of 154 patients treated with atebrin, 21 presented 
a yellow ~scolora~ion of the skin-i.e., 13.6%. Out of 50 cases 
treated. Wit~ atebnn followed by plasmoquine, 9 showed this dis
coloration (l.e., 18%). It lasted from one to twenty days. 
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We further observed 3 cases of vertigo which lasted from one to 
three hours and occurred half-an-hour after the ingestion of the 
drug, 5 cases of nausea and vomiting,! case of gastralgia which lasted 
half-an-hour after the ingestion of the drug, and 2 cases of mental 
excitement. 

Out of 50 cases treated with plasmoquine, 3 showed cyanosis ; 
the treatment was continued without further symptoms. 

Here are the particulars of one of the cases of mental excitement : 
Coj. V. {Osoi), first attacK. of malaria in 1934, treated with atebrin 
(0.15 grm.) + plasmoquine 0.02 grm. for seven days without any 
symptoms of intolerance. 

Relapse in 1935 : bad general state of health, very weakened, 
fever 39.3-'C. ; spleen : 2. Two hours after the first dose of atebrin, 
vomiting, headache, giddiness, pain in the eyes. These symptoms 
did not improve during the treatment, in spite of the disappearance 
of fever and parasites after forty-eight hours ; furthermore, disco
loration of the skin began on the sixth day together ~ith pronounced 
mental excitement which lasted for forty-eight hours without other 
phenomena. 

To sum up, the schizontocidal efficacy of atebrin was confirmed 
in 207 malaria cases assignable to the three types of parasite. 

Atebrin has no gametocidal action in malignant tertian and does 
not always prevent the appearance of crescents in cases in which 
they were not present at the beginning of the treatment. 

In the doses used, the gametocidal action of plasmoquine has also 
been confirmed ; in 3 out of 14 cases, crescents still persisted after 
the fifth dose of plasmoquine ; they disappeared during the seven 
days following treatment. 

With regard to the preventive action against the appearance of 
relapses, atebrin seems to be more efficacious in benign tertian than 
quinine hydrochloride : 20.7% against 37.4%. The percentage 
among the benign tertian cases treated with atebrin followed by 
plasmoquine is only 12.12. . 

The efficacy of atebrin, in the prevention of relapses, is still more 
evident in malignant tertian, in spite of the small number of cases 

treated. 
A course of seven days for the treatment of the attack appears 

to be a minimum. 
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The percentage of toxic symptoms observed among our cases is 
slightly inferior to those given by diiTerent authors. These 
symptoms are more frequent if the drug is absorbed on an empty 

stomach. 

Quinine. 

In Costuleni, 430 cases of malaria were treated according to the 
dosage established by the programme : adults receiving quinine 
hydrochloride ; children, aristoquine. 

Benign Tertian. 

147 cases treated with quinine hydrochloride for seven days. 
87 cases treated with aristoquine for seven days. 
61 cases treated with quinine hydrochloride for seven days

three days' rest-plasmoquine for five daJS. 
17 cases treated with aristoquine for seven days-three days' 

rest-piasmoquine for five days. 

lfalignant Tertian. 

39 cases treated with quinine hydrochloride for seven days. 
10 cases treated with aristoquine for seven days. 
52 cases treated with quinine hydrochlorid'! for seven days-

three days' rest-plasmoquine for five days. . 
17 cases treated with aristoquine for seven days-three days' 

rest-plasmoquine for five days. 

Benign Tertian. 

A. 147 cases were treated with quinine hydrochloride : I grm. 
for seven days. In 10 cases, there was no fever at the beginning of 
treatment. The action of quinine on fever was shown in 105 cases 
after the fl.rst two doses; in 25 cases, after the third dose; in 7 cases, 
after four, five and six doses respectively. 

The average for the 147 cases was two doses. 
Schizonls.-ln 16 cases, no schizonts were observed on the first 

day of treatment. When ~hey were present, they disappeared in 
117 cases after the first two doses, i11 17 after the third dose, in 
3 after the fourth dose. The average was 1.8 doses. 
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Gamelocyles disappeared in 51 cases after the first two doses, in 
57 after the third, in 22 after the fourth, in 10afterthe fifth, in 4after 
the sixth and in 1 after the seventh dose. The average was 3 doses. 

Spleeri.-Out of 89 enlarged spleens, 52 were reduced in size at the 
end of the treatment. 

Relapses.-Among the 147 cases, 51 clinical relapses and 4 para
sitic ones were observed-i.e., 37.4%. This percentage includes, 
of course, numerous re-infections with the same type of parasite. 

B.-Among 61 cases, to whom 0.02 grm. of plasmoquine was 
adm;nistered during five days, three days after the quinine treat
ment, the temperature had returned to normal in 43 cases after the 
first two doses of quinine, in 12 after the third, in 4 after the fourth, 
fifth and sixth dose respectively. The average of 2.1 doses was 
equivalent to that obtained in group A. 

Schizonts.-In 42 cases schizonts disappeared after the first two 
doses, the average being 2.1 doses (1.8 in group A). 

Gamelocyles.-The average for their disappearance in that group 
was after 3.5 doses (3.2 in the first group) ; in 36 cases out of 61' 
gametocytes disappeared after the first three doses. 

Out of 40 enlarged spleens, only 11 were reduced in size after 
treatment. 

Relapses.-12 clinical relapses and two parasitic ones were observed 
in a total of 61 cases treated, corresponding to a percentage of 22.9 
(37.04 in group A). 

Arisloquine. 

87 children were treated with aristoquine in chocolates. Fever 
disappeared in 56 cases after the first two doses of the drug ; in 
20, after the third dose : average : 2 doses. 

Schizonts.-In 56 cases, schizonts disappeared after the first two 
doses; in 10 after the third, in 11 after the fourth. Average2.2doses. 

Gametocytes disappeared in 21 cases after the first two doses, 
in 31 after the third, in 20 after the fourth, in 12 after the fifth dose. 
Average : 3.3 doses. 

Out of 21 enlarged spleens, 10 were reduced in size at the end of 

the treatment. 
Relapses.-Among 87 cases treated, 38 relapse cases were registered 

-i.e., a percentage of 43.6. 
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Aristoquine followed by Plasmoquine. 

This treatment was applied to 17 children. 
The average number of doses required for the disappearance of 

fever, schizonts and gametocytes were 2.3 (2 in group C), 2.4 
(2.2 in group C) and 3 (3.3 in group C) respectively. 

Out of 6 enlarged spleens, 3 were reduced after treatment. 
Relapses.-5 clinical relapses occurred among these 17 cases 

(29.4%)· 

Malignant Tertian. 

A.--39 cases were treated with quinine hydrochloride. · One of 
them had no fever. The temperature returned to normal in the 
others in 30 cases after the first two doses, in 6 after the third, the 
average beinq 1.8 doses. 

Trophozoites.-In 22 cases, trophozoites disappeared after the 
second dose, in 6 after the third, in 2 after the fourth, in 1 after 
the sixth, while in 8 cases no trophozoites were observed at the 
beginning of treatment. 

Gamdocytes.-15 cases out of the 39 never showed gametocytes 
in the circulation ; these were present in 13 cases on the first day 
of treatment, and appeared in the 11 others during the treatment. 
Their disappearance was observed in 15 cases during the schizon
tocidal treatment and occurred between the third and eighth day ; 
in 9 cases, gametocytes still persisted at the end of treatment. We 
consider this disappearance as a fact independent of the schizonto
cidal treatment in a particular group of patients. 

Out of 13 enlarged spleens, 7 were reduced after treatment. 
Relapses.-In 6 out of 39 cases, relapses occurred. 

B.-Plasmoquine was administered for five days to 52 patients 
after a seven-day quinine treatment. · 

Fever disappeared in 35 cases after the fi.rst two doses of quinine ; 
in 16, after the third dose. Average: 2.1 (1.8 in group A). 

!rophozoites.--3 cases out of 52 did not show any tropho
zmtes on the first day of treatment ; in 30, they disappeared after 
the first two doses ; in 15, after the third. Average 2.-l (2.3 in 
group A). 
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Gamelocyles.-- In 9 cases, out of 52, gametocytes were absent 
from the beginning to the end of treatment ; in 19 cases, game
tocytes were detected at the beginning of treatment ; in 25, they 
were absent at the brginning and appeared during the schizontocidal 
treatment. 

. The gametocytes were eliminated in 11 out of 43 cases during the 
schizontocidal treatment, and after the fifth dose of plasmoquine 
in 2! cases ; in 8 cases, gametocytes were still observed at the end 
of the treatment, but all these cases were negative seven days later. 

Spleen.-Out of 29 enlarged spleens, 20 were reduced in size at 
the end of treatment. 

Relapses.-2 cases occurred out of the 52 treated. 

A risloquine. 

This group includes 10 cases. The disappearance of fever and of 
trophozoites was observed after an average of 2.1 doses. 

In 2 cases, there were no gametocytes at the brginning of the 
treatment ; in 5 cases, gametocytes were observed at the beginning ; 
in 3 cases, they appeared during the treatment ; in 6 cases, they were 
eliminated during the schizontocidal treatment ; in 2 cases, the 
gamctocytes remained to the end of the treatrQcnt; seven days later, 
all these cases were negative. 

3 out of 4 enlarged spleens were reduced at the end of the 
treatment. 

3 relapses were observed amonp 10 cases treatecl with this 
drug. 

Arisloquine followed by Plasmoquine. 

17 cases were treated according to this method. The average 
number of doses for the disappearance of fever and trophozoites 
was 2.3 and 3.2 respectively. In 4 of these 17 cases, gamctorytes 
wt•re in the circulation at the begjnning of treatment. In 11, they 
appeared during the schizontocidal treatment. Their d1sappearance 
occt,rred in 1 case dm ing the schizontocidal treatment ; in 11 cases, 
during the gamelocidal treatment ; in 3 cases, during the seven days 

following the treatment. 
Spleen.-Out of 9 enlarged spleens, 7 were reduced in size after 

treatment. 
Among 17 cases treated, 3 relapses were registered. 
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••• 
Quartan. 

A single case of quartan was treated. fU"st with quinine hydro
chloride, afterwards with plasmoquine for five days. Fever and 
schizonts disappeared after the first two doses ; gametoeytes after 

the fifth dose. 

Mixed Infections. 

6 cases of mixed infections (benign tertian and malignant ter
tian) were treated either with quinine hydrochloride for seven days 
(1 case), or with the same drug followed by a five-day treatment 
with plasmoquine. The first case showed ~he characteristics of 
chronic infection. 

Fever and schizonts disappeared after the first dose ; gametocytes 
after the third dose. 

No relapses occurred during the nine months of observation. 
In the 5 cases treated "ith quinine followed by plasmoquine, the 

fever disappeared after an average of 2.2 doses, schizonts after an 
average of 2.7 doses. Gametocytes o! benign tertian disappeared 
in 2 cases after the thir<:l and fifth dose respectively ; the crescents 
O'lly disappeared after the gametocidal treatment. 

Spleen.-Enlarged spleen was observed in 9 cases ; it was reduced 
at the end of treatment. 

A single case of relapse was observed. 

Acriquine. 

The following cases "ere also treated during the summer of1936: 
90 cases with acriquine and 6withacriquine followed by plasmoquine. 
?bservation of these cases only ceased on September 30th, and it 
IS too soon to say anything about relapses. 

t 
34 aerlqulne for aeven days • 

Benign tertian, 37 cases o o 3 acrlqulne for seven day;, three daya' 
Interval, plasmoqulne for Ove daya. 

{
56 acrlqulne for seven da ya • 

Malignant tertian, 59 cases 3 acrlquine for aeven days, three daya' 
Interval, plasmoqulne for Ove daya. 
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Benign Tertian. 

Out of 34 cases treated, 23 had no fever after the first two doses 
of the drug ; the average number of doses before the fever disap
peared was 2.G. 

In the second group, consisting of 3 patients treated under the 
same conditions with acriquine, fol\owecl, after three days' interval, 
by five days of plasmoquine, the average was I. 

The average number of rloses before the trophozoites and 
schizonts disappeared from the general circulation was 1.3 and 1.5 
respectively, and in the case of gametocytes 2 and 2.5. 

15 cases of enlarp,ed spleen : the spleen was reduced in 7 cases and 
remained unchanged in 8 cases. For the cases treated with acri
quine followed by plasmoquine, the figures were one enlarged spleen, 
reduced after treatment. 

Relapses (early).-In the group of 34 patients treated with acri
quine, we observed 3 clinical relapses (A+P+) or 8.8%. In the 
second group, none was observed. 

Malignant Tertian. 

56 cases were treated with acriquine ; 3 other cases were treated 
in addition for five days with plasmoquine, three days after the 
acriquine treatment. 

The fever disappeared after an average of 1.8 and 1.5 doses. 
The lrophozoites disappeared after 2.1 and 2 doses. 

Gamelocyles. 

(a) In the first group treated with acriquine, 32 out of 56 patients 
exhibited no gametocytes either at the beginning or during the 
treatment ; gametocytes were only observed during treatment in 
11 cases. There were 13 cases with gametocytes at the beginning 
of treatment. In 23 cases, the gametocytes disappeared during 
the schizontocidal treatment ; in 1 case, they persisted to the end 
of the treatment. 

(b) Of the 3 cases treated with acriquine followed by plasmo-

quine: 

In 2 cases exhibiting crescents at the beginning of treat
ment, the gametocytes disappeared-in the first case, after the 
third dose of acriquine ; in the second, after the fourth dose. 
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.In 1 case, no gametocytes were detected at the beginning; 
they appeared during the treatment, after the sixth dose of 
acriquine, and disappeared again during the plasmoquine 

treatment. 

Action on the spleen.--Of 31 enlarged spleens, 8 were reduced after 
treatment with acriquine. . 

In group (b), of 2 enlarged spleens, only 1 was reduced. 
As regards schizontocidal and gametocidal action, from the cases 

treated, the efficacy of acriquine appears to be equal to that of 
atebrin. 

ENDEYIC INDICES. 

Splenic and splenometric indices were calculated in April, October 
1935 and in April 1936 according to the methods indicated in the 
programme, modified as regards spleen enlargement, which has 
been determined according to SchiifTner's method. This same 
method was used in the control village-Comarna-where anti
malarial work by treatment was not carried out systematically. 
· The following graph shows a very important decline in the spleno
metric index. In Osoi (atebrin), from 30.17 in December 1933, it 
fell to 1.60 in December 1935 ; in Costuleni (quinine), from 18.30 
to 1.10. We recall here that, already in 1933 and 1934, these two 
villages had the benefit of systematic treatment of all cases of attacks 
and relapses. 

The very sharp decline at the end of the first two years of treat
ment was much less marked during 1935 and at the beginning of 
1936. 

In the control villages Comarna and Bosia-where no systematic 
malaria control was carried out-the splenometric index only fell 
to 11.60 in December 1935 to rise again to 15.70 in A'pril 1936 at 
Comarna ; this index was 17.35 at the same date in the second 
control village. 

Parasite Rate. 

A blood exalnination of the entire population was carried out 
on Aprillst, 1935, followed by a monthly examination at the same 
date for each family. 
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Figure 3. 

SPLENO"ETRIC INDEX IN THE VILLAGES OF Osm, CosTULENI, CoMA RNA (CONTROL) 

AND BOSIA (CONTROL), 1933-1936. 
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Resulls.-The number of parasite carriers, very low during post
and pre-epidemic periods, subsequently rises, the maximum being 
in June-July. The highest percentage of parasite carriers is found 
in the age-groups from 1 to 15 (approximately two-thirds of the 
total number). So difference between the parasite rates in April 
1935 and April 1936 was noted, in spite of the systematic treatment 
applied to all cases of malaria (attacks and relapses). 

In Osoi, where atebrin alone or followed by plasmoquine was used, 
the parasite rate remained a little lower. 

The total number of cases has hardly diminished ; that of new 
cases has slightly increased; a decrease was observed only in respect 
of the number of relapses. 
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No cases of death were recorded. 
The decline of spleen and splcnometric indices is more marked than 

that of the parasite rate. 

Summary and Conclusions. 

Two villages---Osoi and Costuleni-belonging to a malaria area 
with an average endemicity where the inhabitants enjoy a certain 
degree of immunity, were used from May 1st, 1935, for trials in 
malaria treatment with atebrin compared with quinine alone or 
followed by a plasmoquine treatment. 

In these villages, the systematic treatment of malaria cases 
~pplied during the three years preceding these trials had resulted in an 
important decline of malignant tertian. 

The treatment of malaria cases is the only method of malaria 
control applied. 

389 benign tertian, 77 malignant tertian, 5 quartan and 8 cases 
of mixed infection were treated from May 1st, 1935, to April 30th, 
1936 ; we also treated 133 cases of benign tertian and 128 cases of 
malignant tertian between 1\Iay 1st and October 1st, 1936. 

Tables Nos. 1, 2 and 3 recapitulate data concerning the compar
ative efficacy of the drugs used. 

The schizontocidal action of these drugs is nearly identical. 
The action of atebrin on gametocytes of benign tertian is quicker 

by one day than that of quinine. 
The action of aristoquine on fever and parasites seems to be a 

little slower. 

The efficacy of atebrin in the prevention of relapses of benign 
tertian appears in our cases to be superior to that of quinine and of 
aristoquine. 

The adjuvant treatment with ·plasmoquine further lowers the 
percentage of relapses. In the cases treated with atebrin followed 
by plasmoquine, the percentage of relapses was 3.03 ; in cases 
treated with quinine hydrochloride followed by plasmoquine, the 
percentage was 18.3 ; and in cases treated with aristoquine followed 
by plasmoquine, it was 17.6. 

None of the schizontocides used prevented the appearance of 
gametocytes in cases in which these forms were absent at the 
beginning of treatment. 
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The well-established gametocidal action of plasmoquine in 
malignant tertian is confirmed once more. 

In 33% of the cases exhibiting gametocytes which were treated 
with plasmoquine after · schizontocidal treatment, gametocytes 
were still present after five doses of plasmoquine ; they disappeared 
spontaneously during the seven days following. 

From the epidemiological point of view, the systematic treatment 
applied during three years has resulted in the suppression of malaria 
mortality and in a decline of malaria morbidity. 1 

The percentage of relapses (including re-infections) is declining ; 
the number of new cases maintains, however, the peak of the curve. 

Malignant tertian has been hardest hit by this treatment cam
paign; out of the total number of positive blood tests, the percentages 
for P. falciparum were 53.54 in 1932, 24.68 in 1933, 18.29 in 1934 
and 12.08 in 1935. 

, It should be added, however, that, in 1935, anophelism was far less Intense 
owing to the drought. 
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Table 6. 

RATE OF DISAPPEARANCE OF SYMPTOMS TAKEN INTO CONSIDERATION ACCO~DINO 
TO THE NUMBER OF DAILY DOSES ADMINISTERED (PERCENTAGE) • 

.., .. .. .. .. = .. .. = .s 11:"3 .., .,:g.., l .. .. 
t>'C = .Ei" = :!g" =" ="" l g~~:[ 'C .25 c~ ;::<: 11: E .Q 

PLASMODIUM VIVAX. ~ "3~ = !!,g; ~ -.i· =· • •-.! < o:- 0~ oa.o- "C 1:-2 a. .Q ... ... ~ ... ... ... < < ... .... .Q .Q 
<.Q 

... ... -- ------ -
FEVER. 

Cases taken into consideration ••••••••• 119 30 137 59. 80 16 
1 dose ............ 38.66 50.00 40.88 28.81 23.75 12.50 

Percentage 2 doses •..••••••••• 84.63 90.00 76.64 72.88 70.00 511.25 
of cases 3 doses ..••••.••••. 98.03 96.66 94.89 93.22 95.00 100.00 
in which 4 doses •••••.•••••. 99.16 100.00 97.81 96.61 98.75 -the fever 5 doses ••••.••••.•• 100.00 - 98.54 98.30 100.00 -disappeared 6 doses •••••••.•••• - - 100.00 100.00 - -after 7 doses - - - - - -............ 

---- --- ---. 
ScmzoNTS. 

Cases taken into consideration .••••••.• 117 30 131 55 80 17 
Percentage 1 dose ............ 47.85 ·6o.oo 34.35 23.00 21.25 17.65 

of cases 2 doses •••••••••••• 95.73 96.66 84.73 76.36 70.00 70.59 
in which 3 doses •••••••••••• 99.01 100.00 97.70 89.09 82.50 82.35 

the schizonts- 4 doses •••••••••••• 100.00 - 100.00 96.36 96.25 94.12 
and the tro- 5 doses •••••.•••••• - - - 98.18 78.75 -phozoites dis- 6 doses •••.••.••••• - - - 100.00 100.00 100.00 

appeared after 7 doses ••••••••.••• - - - - - -
------------

GAMETOCYTBS. 

Cases taken into consideration ••••••••• 117 27 145 60 86 16 
Percentage 1 dose ............ 26.50 29.62 -1.14 1.67 1.16 0 

of cases 2 doses •••••••••••• 57.82 51.85 35.17 21.66 24.42 37.50 
in which 3 doses ............ 94.01 85.18 74.48 66.00 60.47 75.00 

the 4 doses •••••••••••• 100.00 100.00 89.66 80.00 83.72 87.50 
gametocytes 5 doses •••••••••••• - - 96.55 86.66 97.67 13.75 disappeared 6doses ............ - - 99.31 100.00 98.84 100.00 after 7 doses ............ - - 100.00 - 100.00 ---- -------

.SPLEEN. 
Cases taken Into consideration .•.•••••• 87 22 89 45 21 6 Percentage of cases where the spleen was 

reduced after treatment ••••••••••••• 58.62 90.91 58.42 27.50 47.61 50.00 - --- -------
RELAPSES. 

Observation over a period of 12 months. 20.7 12.12 37.4 22.9 43.6 29.4 



THE TREATMENT OF MALARIA 95 

Table ,.· (continued). 

RATE OF DISAPPEARANCE OF SYMPTO!\.IS TAKEN INTO CONSIDERATION ACCORDING 

TO THE NUMBER OF DAILY DOSES ADMINISTERED (P RCF.N ) E TAGE. 

""" " " Q>C " " = " Q; .s ~·= '0 '0 
c 0~ G.l ·;::: 11,!·~"0'::. c .: "0 g. -C' 
·~ -o co .§.§ ~ ~ ·; =~o 

PLASMODIUM FALCIPARUM 
.c .8s ·~:a ! ""~S 
" c"' -u .;:g_g 'I! .EE :n < ·- ~ :o 

~- o~ 5.;:£ -a. .:a .:!:0.! 
.c"- '0 ~ <-Cio " '"' >. >. ..: 
~:-. .c .c >. 
<.c .c .Q 

--- --- --- --- --- ---
FEVER. 

Cases taken into consideration ......... 13 13 36 51 8 16 

Percentage 1 dose 0 •••••••• ••• 15.38 23.07 33.33 17.65 25.00 25.00 

or cases 2 doses • 0 •••••••••• 69.23 76.92 83.33 68.62 62.50 56.25 

in which 3 doses ••••• 0 •••••• 100.00 84.61 100.00 100.00 100.00 87.50 

the fever 4 doses • 0 0 •••••• 0 0. - 92.30 - - - 100.00 

disappeared 5 doses 0. 0 0 •••••••• - 100.00 - - - -
after 6 doses •••••• 0. 0 ••• - - - - - -

7 doses ••••• 0 •••• •• - - - - - -
--- --- --- --- --- ---

ScmzoNTS. 
Cases taken into consideration ...•..••• 13 12 31 49 7 14 

Percentage 

) ~ 
dose 0 ••••••••••• 15.38 8.33 6.45 8.16 28.57 0 

or cases doses 0 0 •• 0 0 0 ••••• 53.85 41.66 70.96 61.22 71.42 28.57 
in which doses ............ 92.31 83.33 90 32 91.83 85.71 57.14 

the schizonts ' 4 doses ••••• 0 0 ••• 0. 100.00 91.66 96.77 97.95 100.00 85.71 
and the tro- 15 doses ............ - 100.00 - - - -

phozoites dis- 6 doses •• 0. 0 0 0 ••••• - - 100.00 100.00 - -
appeared after 7 doses ............ - - - - - -

--- --- --- --- --- ---
GAMETOCYTES, 

Cases tal<en into consideration .....••.. 
Percentage 1 dose •••• 0 •••• 0. 0 

or cases 2 doses • 0. 0 ••••• 0 •• 

in which 3 doses •••••••• 0 ••• 

the 4 doses ............ 
gametocytes 5 doses 0 •• ••••• 0. 0. 

disappeared 6 doses •••• 0 0 •••• 0. 

after 7 doses ............ 
--- --- --- --- --- ---

SPLEEN. 
Cases taken into consideration ...•..•.. 9 10 13 29 4 9 

Percentage or cases where the spleen was 
reduced arter treatment .•..••....••• 66.66 40.00 33.33 55.76 75.00 77.77 

--- --- --- ------ ---

RELAPSES. 
Observation over a period of 12 months. 28.5 7.1 15.3 6.25 30.00 17.6 

I Thf' small numbt>r of sub·tertian cases treated with aristoquint> does not permit of the 
establi~hm£'nt of percentages. 

Case"' uta ken into considf'ration" are thosf' in which fever, schizonts, gam«'"tocytes (smears) 
or spleen enlargement wert" present at the beginning of treatment and for which sumcient data 
ore availablt'. 
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Ill. EFFICACY OF ATEBRIN AND QUININE IN THE 
PROPHYLACTIC TREATMENT OF MALARIA. 

(Second Memorandum.) 

By D. 1\IEZI:-;CESCO and D. A. COR:-.ELSON 

assisted by C. LAZAR and L. Bl'~ILA. 

Experimental Station of Gurbiinesti-llfov for the Study of l\lalnrla 
(Institute of Hygiene and Public Health, Bucharest). 

We described in an earlier paper 1 the results of the trials in the 
matter of clinical prophylaxis carried out "ith atebrin and quinine 
in 1933 and 1934 in the village of Codreni, which lies within the 
area of operations of the Gurbanesti Malaria nesearrh Station 
(see Figure 1). 

Figure 1. - MAP OP THE VILLAGES OP GURal':NESTI AND CoDRENI. 

1 The paP<:r ap_Pea~d In the Archivu roumalnu de Palhologie e:x:pirimtn· 
tale t1 dt Mrcrobwloglt, 8, No.4 (1935) and In the publication of the League 
of Nations Malaria Commission (document C.H./Malaria/233.) 
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In 1933 and 193 t, during the whole of the epidemic period proper, 
half the population of the village were treated with atebrin and the 
olher half with quinine. The preventive treatment with the two 
drugs, administered strictly to the whole population, brought about 
a considerable reduction in the number of parasite carriers and did 
away almost entirely with clinical cases, but did not prevent fresh 
infection. Moreover, a marked recrudescence of clinical cases and 
a considerable increase in the number of parasite carriers were 
noticeable each spring, during April and May, before the resumption 
of preventive treatment. 

It seemed clear to us in the circumstances that, in spite of pre
ventive treatment, the endemic-epidemic of malaria, though 
confined to non-apparent forms, was still continuing in precisely 
the same way as in the other villages in the area . 

• • * 
During the year 1935, preventive treatment was carried on from 

June 1st to November 1st on much the same lines as in the preceding 
years. In 1935, however, we kept a control group of about 70 of 
the inhabitants, who were given no treatment. For full particulars 
of these experiments, readers are referred to our first publication, 
which also contains data on the epidemiological conditions of malaria 
before the experiments began. 

In an appendix to this memorandum will be found the doses 
administered, together with data on anophelism and meteorological 
conditions during the period 1932-1935. 

Table 1 gives the composition of the groups treated and of the 
control groups, and the distribution of the members by age-groups. 

Tabla 1. 

NUMBER OF INHABITANTS TREATED WITH ATEBRIN (SECTOR I) 

AND WITH QUININE (SECTOR II) AND NUMBER OF INHABITANTS FORMING 
THE CONTROL GROUPS. 

A~e
group 

( y, .• ,._) 

Total' 

t ive tl\ £" (iin•n Populn-
trrntm("nl C..:onlruls !treatment, Controls 1 pr.C.:v<'n- : Controls ' tion 

-Prov:::tol !:__~I- -- I Pro,~::: or _ _1!.-- -

WII h 1 With llr ~\'e nt of villuge 
----------

1 atebrin __ ' _ ~~inin~ ___ ea me ' 1 ___ _ 

0-14 ...... .. 
15-80 ...... .. 

Total ... . 

:lR 
63 

101 

18 
18 

36 

39 
60 

99 

10 77 
25 123 
35 200 

28 
43 

71 

7 

105 
161) 

271 
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As will be seen from the table, 101 inhabitants were given pre
ventive treatment with atebrin and 99 treatment with quinine. 

The control groups consisted respectively of 36 and 35 persons, 

71 in all. 
It should be noted that, whereas in previous years parasite carriers, 

directly they were- traced, were given curative treatment with 
higher doses than were administered in preventive treatment
which lasted for thirty-six days in 1933 and twelve days in 1934-
only those exhibiting definite clinical symptoms were given curative 
treatment in 1935. 

As in previous years, periodical blood tests were carried out twice 
a month during the period of clinical prophylaxis (June 1st-Novem
ber 1st, 1935), and once a month for the rest of the period 
(December 1st, 1935-December 31st, 1936).-

We give below in tabular form the results of the blood tests. 
carried out before and during the 1935 campaign and during the 
year 1936 (fable 3 and Figure 2). 

As in previous years, the number of parasite carriers during the 
inter-epidemic period was fairly low in 1935. It began to rise in 
April, and in May (at the beginning of the epidemic period) the 
parasite rate was 14.4% in Sector I (atebrin) Pnd 11.3% in Sector II 
(quinine). 

Table 2. 

PARASITE RATES BEFORE THE BEGINNING OP THE EXPERIMEI>ITI IN CLINICAL 
PROPHYLAXIS IN 1935. 

I 
April May 

Group Blood Parasite Parasite Blood I Parasite Parasite 
teslli carrien rate tests I earrien note 

I 

% % 
L Atebrin ••. · 100 I 4 

I 4.0 104 15 14.4 
IL Quinine ... 91 i 2 i 2.2 97 11 11.3 
Control ...... 45 7 59 7 
-

In the persons forming the groups subjected to preventive treat
ment, the parasite rate was reduced to 0.49% by June, and remained 
at about that figure during July and August. 

In September and October, a slight increase in the numhcr of 
parasite ';~iers was observed. In September, the parasite rates 
were 4.49~ lD the atebri~ sector and 4.81% in the quinine scdor. 
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Figure ~. 

MONTHLY VARIATIONS OF THE PARASITE RATB AND OF THE {NCIDBNCB 
oF CLINICAL CAsES. 

SECT EUR 
I 

AT ESRINE 

SECTOR 

I 

A 

' 
A : Third experiment of clinical prophylaxis (1935). 

B : No preventive treatment. 

C : . Parasite carriers. 
D : Cliniral attacks of malaria. 

E : Probable Monthly Rate. 
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Table 

MONTHLY VARIATIONS OF PARASITE RATE IN THE VILLAGE OF CODRENI : 

II (QUININE) AND 

Comparative variations 
. 

1935 
or parasite ·index in the -three sectors I ~~~..3__~1 VIIIVIIII~I~ XI xu 

Sector 1.-Atebrin. 
Third preventive treatment 

Infection with P. viva:z: ..... - 1 1 4 15 - - - 2 - 3 1 
Infection with P. ma/arim ••. - - - - - - ~ - - - - -
Infection with P.falciparum. - - - - -- - - 1 2 3 2 1 
Mixed infe~tions .......... - - - - - - - - - 1 - --- -- -- -- -- -- -- -- -- -- -- --

Total •...••••.•.. - 1 1 4 15 - - 1 4 4 5 :i 
Blood examinations •.•...•. 102 98 96 100 104 103 99 91 89 86 96 82 
Paiasite rate •••••• 0 •••••• - 1.02 1.04 4.00 14.42 - - 1.09 4.49 4.65 5.21 2.44 - -------- - ---- - -- - -

Sector 11.-Quinine. 
Infection with P. vivaz ..... 1 1 1 2 11 1 - 1 3 - - -Infection with P.fa/ciparum. - - - - - - - 1 1 1 2 1 
1\lixed infections ........... - - - - - - - - - - - --- -- -- -- -- -- -- -- -- -- -- --Total ••• 0 ••••••• 0 1 1 1 2 11 1 - 2 4 1 2 1 
Blood examinations •••••• 0 tOO 90 92 91 97 100 88 87 83 77 93 78 
Pa~asite rate ..•........... 1.00 1.11 1.09 2.20 11.34 1.00 - 2.29 4.81 1.29 2.15 1.28 --------- - - - - - -

Total for Sectors 
Atebrin and Quinine. 

Infection with P. vivaz •.•.. 1 2 2 6 26 1 - 1 5 - 3 1 
Infection with P. malarise - - - - - - - - - - - -Infection with P.falciparum. - - - - - - - 2 3 4 4 2 
1\lixed Infections .••........ - - - - - - - - - 1 - --- -- -- -- -- -- -- -- -- -- -- --Total ········ .... 1 2 2 6 26 1 - 3 8 5 7 3 
Blood examinations ........ 202 188 188 191 201 203 187 178 172 163 189 160 Parasite .rate ............. 0.50 1.06 1.06 3.14 12.94 0.49 - 1.69 4.65 3.07 3.70 1.88 - - - - - -- -- - - - - -Control Group. 
Infection with P. viva:z: ..... - - 2 6 7 5 8 3 6 5 4 i. Infection with P.falciparum. 1 2 1 1 - - - - 1 3 1 1 1\lixed infections ........... - - - - - - - - - - - --- -- -- -- -- -- -- -- -- -- -- --Total ..•...••.••. 1 2 3 7 7 5 8 3 7 8 5 2 Blood examinations .•...... 43 45 44 45 59 37 44 39 /44 41 45 47 --- - - - - - - - - -Nerv-born Children 

and New Inhabitant.. .. 
Infection with P. viva:z: ..... - - - - - - - - - - - -Infection with P.falciparum. - - - - - - - - - - - -1\lixed infections ........... - - - - - - - - - - - --- -- -- -- -- -- -- -- -- -- -- -Total ............ - - - - - - - - - - - -Blood examinations •....•.. - - - - - - - - - - 4 3 - - - - - - - -- - - - -Total. 
Infection with P. vivaz •..•. 1 2 4 12 33 6 8 4 11 5 7 2 Infection with P. rna/arise ... - - - - - - - - - - - -Infection with P.falciparum. 1 2 1 1 - - - 2 4 7 5 3 Mixed infections •••.....•.. - - - - - - - - - 1 ---- __. -- -- -- -- -- -- -- -- -- -Total 2 4 5 13 33 6 8 6 15 5 Blood examinati~~; : : : : : : : : 13 12 245 233 232 236 260 1240 231 217 216 204 238 210 Pa~aslte rate ·············· 0.82 1.72 2.16 5.51 12.69 2.50 3.46 2.76 6.94 5.88 5.04 2.38 
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PARASITE CARRIERS DETECTED BY BLOOD EXAMINATIONS, IN SECTORS I (ATEBRIN}, 
III (CONTROLS). 

1936 

_I_I__!!___ Ill IV v VI VII VIU IX X XI XII 

Comparative variations 
of pantsite indt-x tn the 

thrroe sectors 

Sector /,_:Atebrin. 
2 3 

1 

12 13 10 

3 
1 

7 

15 

5 

7 

7 
1 
1 

1 1 Infection with P. II iDa%. 
- - Infection with P. malarie. 

1 - Infection with P.falciparum. 
- - Mixed Infections. 

- 3 3 12 13 14 22 12 9 2 1 Total. 
· 97 94 96 93 92 91 92 97 95 95 90 92 Blood examinations. 
-~ - 3.12 3.23 13.04 14.28 15.22 22.68 12.63 9.47 2.22 1.09 Parasite rate. 

--------------------
1 3 3 8 

1 
12 1 

1 
4 
9 
1 

2 
8 
1 

1 1 
2 

Sutor //.--Quinine. 
- Infection with P. vivaz. 

1 Infection with P.falciparum. 
- Mixed Infections. 

1 3 3 9 12 2 14 11 1 3 1 Total. 
87 91 88 85 84 78 76 74 72 79 73 71 Blood examinations. 

1.15 3.30 3.53 10.71 15.38 2.63 111.92 15.28 1.27 4.11 1.41 Parasite rate. --------------------
1 3 2 6 20 25 

1 1 

11 

4 
1 

11 

24 
1 

7 

15 
1 

8 
1 
1 

2 

3 

1 3 3 6 21 25 16 36 23 10 5 
184 185 184 178 176 169 168 ! 171 167 174 16:i 
0.54 1.62 1.62 3.37 11.93 14.79 9.52 21.05 13.77 5.75 3.07 

-;------------~----,----
~- '2 - 2 f' - 2 6 3 i 4 3 1 3 
'2 3 2 1 1 1 2; 3 1 3 -
- - - - 1 I -J 1 1 - -

Total for Sectors 
Atebrin and Quinine. 

1 Infection with P. vlvaz. 
- Infection with P. malarle. 

1 Infection with P.falciparum. 
- l\lixed Infections. 

2. Total. 
l 63 . Blood examinations. 
1.2:i Parasite rate. 

Control Group. 
1 Infection with P. vivaz. 

- Infection with P.falciparum. 
- Mixed Infections. 

1 Total. 
47 Blood examinations. 'J 5~ 5~ 5~ .~ .: 4~ I 4~ 4~ .: .~ ---------------------1----------

4 6 6 

3 

3 
11 

2 
11 

1 
7 

1 
1 

2 
13 

4 
1 

5 
19 

I 
10 
1 

12 
30 

I 
3 

4 
18 

2 
30 

New-born Cllildren 
and New Inhabitant•. 

- Infection with P. viDa%. 
- Infection with P. falciparum. 
- Mixed Infections. 

- Total. 
22 Blood examinations. 

-------------1-------
3 5 3 

2 3 3 

5 8 6 
245 246 241 
2.04 3.25 2.49 

6 

4 

23 

3 
1 

32 

1 
1 

15 

7 
1 

15 

31 
3 

11 

26 
3 

10 27 34 23 49 40 
239 234 225 223 233 244 
3.35 110.68 14.67 10.31 21.03 16.39 

10 
1 
7 

6 

4 

Total. 
2 Infection with P. vivaz. 

- Infection with P. malnrie. 
1 Infection with P.falciparum. 

- Mixed Infections. 

18 10 3 Total. 
236 236 232 Blood examinations. 
7.63 4.24 1.29 Parasite rate. 
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A comparison between the figures for the groups subjected to 
preventive treatment and those for the _contr~l group gives ~airly 
conclusive results ; an appreciable reduction will be observed m the 
parasite rate for the groups treated, whereas in the control group 
the parasite rate remained fairly high (see Table 4). 

Tablet.. 

PARASITE RATES BEFORE, DURING, AND AFTER THE EXPERIMENTS IN CLINICAL 
PROPHYLAXIS IN 1935. 

May June, July, August 
September, 

November 

and October 
Re(ore During After 

prophylaxis prophylaxis prophylaxis 
experiments experiments t>xperiments 

GrOll f) i 

l~e ' " :: " "' " :: ~ ~ ~ 

f 
~ 

" !r! .. " !f "' " .. " " .. 
" I ";i.!: ~ 

H ~ .. . ~ ... ! I~-~ ii5 
~ '8 I 

~ 

I ;; i ;; 
f ~ lf3 .. ~ ... f 
~ ~ ~ 

------ ---- --------
% % % 

I. Atebrin ••• 0 0 ••••• 104 15 14.4 468 9 1.9 96 5 5.2 
II. Quinine • 0 • ••••••• 97 11 11.3 435 8 1.8 93 2 2.2 
Control ............. 59 7 1205 31 15.1 45 5 

In the two sectors subjected to preventive treatment, the para
site rates for the period of clinical prophylaxis (June 1st-November 
lst,l935) arealmostthesame-L9%and 1.8%. The corresponding 
parasite ra,te in the control group is 15.1%. The difference between 
the average parasite rate in the groups subjected to preventive 
treatment and the group not treated would appear to be signifi~ant, 
as indicating a considerable fall in the number of parasite carriers 
in the sectors subjected to prophylactic treatment. 

There is very little difference between the parasite rate for the 
"atebrin" sector and that for the "quinine" sector. This would 
seem to show that the two drugs are of equal prophylactic value. 

It should be noted that, although preventive treatment with 
atebrin and quinine brought about a very considerable reduction 
in the parasite rates, parasite carriers were tJot completely eliminated 
by the use of ~ither drug. 

As in previous years, the preventive treatment led to a very 
considerable fall in the number of clinical cases of malaria. In 
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1935, during the period of clinical prophylaxis, their incidence was 
almost nil. 

• •• 
With a view to obtaining as accurate a term of comparison as 

possible for our experiments, we suspended preventive treatment 
during 1936, while continuing blood tests of the inhabitants. of the 
village and watching for the appearance of clinical cases of malaria. 
Clinical cases were treated, as formerly, with atebrin in Sector I and 
with quinine in Sector II. 

The results of the blood tests made in 1936 will be found in Table 3. 
The incidence of clinical cases of malaria is given in Table 5. 

Table 5. 

MoNTHLY INCIDENCE oF ATTAcKs oF CLINICAL MALARIA DURING 
THE YEAR 1936 (NO PREVENTIVE TREATMENT). 

I Former groups Infections with 

" e 
c c :s 
;:: :§ ~ j -~ ~ ,Q Total " ::1 ... Cl 0:: D .l! < cS ~ .a ::il 
..; ..: - ~ 

-- -- -- -- -- -- ---· 
February 0 ••••• t •••• 0 - 1 - 1 1 - -
March •••••••••• 0 • •• - - - - - -
April •••• 0 •••••• •••• 2 - - 2 2 - -
May •••••..•••...• 0. 3 1 - 4 4 - -
June 0 •••••• 0 •••••••• I 3 3 7 5 1 1 
July ~ ~ • 0 ..... 0 ....... 0 •• 

. 7 1 3 . -11. 4 6 1 
August 0 • •••••••••••• 11 12 4 27 7 18 2 
September ........... 7 7 2 16 4 10 2 
October •••• 0 •••••• 0. 2 - 1 3 2 1 -
November • 0 • •••••••• - 1 - 1 1 - -

--------------
Total 0 • 0 • 0 0 • 0 • 33 26 13 72 30 36 6 

- - - . 

Table 5 shows that the suspension of preventive treatment was 
responsible for the appearance of a large number of clinical cases 
of malaria, especially in the epidemic period. Most of these cases 
were from earlier infections which treatment had not eliminated 
llut had merely maintained in a latent state. The average incidence 
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of clinical cases during the year 1936 was 2.7%. The average para
site rate for the same period was 7.6%. Hence, about 30% of the. 
parasite carriers had clinical attacks. The plan on the next 
page (Figure 3) shows the geographical distribution of clinical cases 
and parasite carriers in relation to the corresponding conditions 
during the period of prophylactic treatment. The distribution of 
clinical cases and parasite carriers between the different experimental 
groups will be f.ound in Table 6. 

Table 6. 

AVERAGE INCIDENCE OF ATTACKS OF CLINICAL 1\IALARIA AND AVERAGE 

PERCENTAGE OF PARASITE CARRIERS DURING THE \'EAR 1936 
(NO PREVENTIVE TREATMENT), 

Total Para- Avtrage Clinical ! Averagt! 
l"ormer groups number site parasite attacks I inciclrncr 

or blood carriers rate o( of clinical 
tests malaria attacks 

. % % 
I. Atebrin .......... 1,125 91 8.1 33 2.9 

II. Quinine .......... 958 60 6.3 26 2.7 
Control ............. 575 51 8.9 13 2.2 

-
Total .......... 2,658 202 7.6 72 2.7 

Table 7 shows the distribution of clinical cases by age-groups. 
As usual, there are more clinical cases in children under 15. 

Table 7. 

DISTRIBUTION BY AGE-GROUPS OF CLINICAL CASES OF MALARIA OCCURRING 
DURING THE YEAR 1936. 

Age-group Former groups 
(years) I. Atebrin II. Quinine 

Total 
I III. Control 
I 

I 
0-14 ••••••••• 00 •• 23 20 I 12 55 
15-80 and over ..... 10 6 1 17 

: 
Total ........ 33 26 13 72 

With regard to parasite carriers, it should be observed in the first 
plac~ that the evolution o~ the parasite rate was not influenced by 
prevtous treatment. As m the years preceding the prophylactic 
treatment, a considerable increase was observed in the number of 
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Figure 3. 

DISTRIBUTION OF PARASITE CARRIERS A~D OF CLINICAL CASES, CORRESPONDING 

TO THE PERIOD OF PREVENTIVE TREATMENT (YEARS 19J5-193ll.). 

1935 
1.¥1-~I.X 

A ... 
ca. 
(]De 
O• ... •• ()G 
@j)H 
e~ 

A Parasite carriers : Infection with P. uiua:x:. 
B Parasite carriers : infection with P. ma/arire. 
C Parasite carriers : infection with P. fa/ciparum. 
D Parasite carriers : mixed infections. 
E Clinical attacks of malaria : infection with P. uiua:x:. 
F Clinical attacks of malaria : infection with P. malarire. 

CODRENI 

Jiil " )I 

G Clinical attacks of malaria : infeetion with P. falciparum. 
H Clinical attacks of malaria : mixed infections. 

Houses of the control llf"OUp. 

8 
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parasite carriers in May, at a time when the parasite rate was 
beginning its upward movement. The curve reached its peak 
in August~ and then fell gradually in September and October and 
during the inter-epidemic period. 

The prophylactic treatment administered in the preceding years 
does not seem to have had any influence on the parasite rate. As 
will be seen from Summary Table 8 and Figure 4 (see also Table 3 
and Figure 2), the parasite rates for the epidemic period of the 
year 1936 were : for the former atebrin group, 14.9% ; for the former 
quinine group, 10.5% ; and for the former control group, 13.3%. 
These figures give an average of 13.6%. During the third year of 
prophylactic treatment, the parasite rate for the control group was 
15.1%. It will be seen that there is very little difference between 
the tv.o figures. They are normal for the endemic-epidemic 
conditions of the area. 

Table 8. 

CoMPARISON BETWEEN THE PARASITE RATE FOR THE EPIDEMIC PERIOD 

OF THE YEAR 1935, DURING THE EXPERIMENTS IN CLINICAL PROPHYLAXIS, 

AND THE PARASITE RATE FOR THE SAME PERIOD OF THE YEAR 1936 
(NO PREVENTIVE TREATMENT). 

1935 : June 1st-Nov. 1st 1 !136 : June 1st-Nov. tst 
Preventive treatment No preventive treatment 

Group 
Blood Parasite Parasite Blood Parasite Pa:rasite 
tests carrien rate tests carriers rate ---- ---

% % 
I. Atebrin 468 9 1.9 470 70 14.9 

IL Quinine ....... 435 8 1.8 379 40 10.5 
Control .......... 205 31 15.1 225 30 13.3 

1,074 140 13.0 

Apart from the fall in the number of clinical cases and in the 
parasite rate observ~d during the period of prophylactic treatment, 
there would srem again to be only one effect-a reduction in the 
parasite rate in the inter-epidemic period immediately following. 
Thus, as will be seen from Table 9, the average parasite rate for 
the inter-epidemic· period following the prophylactic treatment 
administer~~ in 1935 was 2.3% for the atebrin sector and 1.9% 
for the qwmne sector, whereas it was 6.2% for the control group. 

The difference, which is fairly large, is the same as that recorded 
in our previous work. 
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Figure 4. 

DISTRIBUTION OF PARASITE CARRIERS AND OF CLINICAL CASES IN THE CONTROL 
GROUPS, CORRESPONDING TO THE PEniOD OF PREVENTIVE TREATMENT 

(YEARS 1935-1936). 

IJ.A 
CJ) < . 
... c. 
()G . 
• H. 

e •· 

A : Parasite carriers : Infection wlth P. vivaz. 
c Parasite carriers : infection with P. fa/ciparum. 
E Clinical attacks of malaria : infection with P. vivaz. 

CODRENI ...... 

CO OREN I 

G Clinical attacks of malaria : infection with P. fa/ciparum. 
H Clinical attacks of malaria : mixed Infections. 
1 Houses of the ~ontrol group. 
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Figure 5. 

COMPARISON BETWEEN THE PARASITE RATE FOR THE EPIDEMIC PERIOD OF ~935, 
DURING THE EXPERIMENTS OF CLINICAL PROPHYLAXIS, AND THAT OF THE AME 

PERIOD IN 1936 (NO PREVENTIVE TREATMENT). 

Table 9. 

A : Atebrin. 
B : Quinine. 
C : Controls. 

AVERAGE PARASITE RATES FOR THE INTER-EPIOE>IIC PERIOD (NOVEMBER, 

DECEMBER 1935, JANUARY, FEBRUARY, MARCH AND APRil. 1936) FOLLOWING 

THE CESSATION OF PREVENTIVE TREATMENT. 

Number Parasite Average 
Group of blood carrien parasite 

test"~ rates 

% 
I. Atebrln .......... 558 13 2.3 

II. Quinine .......... 552 10 1.9 
Control ............. 305 19 6.2 

CoNCLUSIONS. 

1. Prophylactic treatment with atebrin or quinine appreciably 
reducE's the incidence of clinical malaria during the period of treat
ment. From the first year of treatment, clinical cases are almost 
eliminated. 

2. l'rophylartic treatment considerably re.duces the parasite 
rate during the period in which the drug is administered regularly. 
The reduction a~so continues in the subsequent inter-eridemic period. 
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3. The suspension, in 1936, of the prophylactic treatment admi
nistered during the ~hree preceding years was followed by a recru
descence of clinical cases and a rise in the parasite rate. In the 
epidemic period following the suspension of the treatment, the 
incidence of clinical cases, as well as the parasite rate, reverted to 
the figures usual in such endemic-epidemic conditions as prevailed 
locally. 

Appendix. 

A. DOSES OF DRUGS. 

In accordance with the recommendations of the Malaria Commission (Pro
gramme of Co-ordinated Experiments to be made In the Field-document 
CH.fl\lalaria f227), we administered the doses set forth below to dilterent age
groups. 

Doses of Atebrin and Quinine administered for Preventive Treatment. 
Age-group 

(years) 

0-2 ••......• 
. 3-4 ••....••• 

5-8 .......•• 
9-12 ........ . 

12-80 ........• 

Sector 1. Atebrln 

0.025 grm. every other day 
0.025 

" .. .. .. 
0.025 grm. dally 
0.050 .. .. 
0.050 .. 

Sector 11. Quinine 

0.10 grm. dally 
0.20 .. .. 
0.20 .. .. 
0.20 .. " 0.40 .. .. 

The treatment was administered to all the inhabitants of the village, except 
the control groups, from June 1st to November 1st. 1935. Atebrin was admi
nistered In tablets, and quinine In sugar-coated pills and chocolates. Our 
task was made much easier by the circumstance that the earlier experiments 
had accustomed the people to the treatment we were administering. 

Quinine was administered by two specially trained assistants. Jt had to be 
taken in their presence, and they were responsible for the accuracy of the doses 
and the continuity of the treatment. Regular notes were kept of persons who 
did not attend and doses not taken, Two doctors paid surprise visits In order 
to ensure the regularity of the treatment and to check cases of Intolerance. 

During their daily visits, the assistants collected blood smears and thick 
drops from all persons who complained of fever or were seen to be Ill. 

Clinical attacks of malaria were treated for seven days with the drug used for 
prophylaxis-atebrin or quinine, as the case mil(ht be--without the addition 
of plasmoquine. 

Doses of Alebrin and Quinine administered for Curative Treatment. 
Age-group Sector I. Atebrin Sector II. Quinine 

(years) 

0-2 ••••••• 0 ••• •••••• 0.10 grm. 0.30 grm. 
3-4 0 •••••••••••••••• 0.10 .. 0.50 .. 
5-8 ......... .. ... . .. 0.20 .. 0.60 .. 
9-11 0 ••• 0 0 0 •••••• 0 •• 0 0.30 .. 0.80 .. 

12-80 .. .. ..... .. . ..... 0.30 .. 1.00 .. 
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Parasite carriers who had no clinical attacks were not subjected to curative 

treatment. 

B. DATA REOAROINO ANOPHRLISl\1 IS 1935. 

Differentiation according to the different ovlpositions of A. maculipennis 
collected at Codrenl during the summer of 1935 gave the following results : 

Races of A. maculipennia 

Month Messer Alroparuus Typicus Total 

July •••• 0 •••••••••• 0 150 53 7 210 
August ••.••..•.•...• 227 66 10 303 
Septe10ber ••.•.••••.. 62 83 2 147 

Total ......... 439 202 19 660 
Percentage 0 ••••••••• 66.5 30.6 2.9 100 

As will be seen from these figures, the most widespread variety was A. macu
lipennis messeS!. A. maculipennis atroparous was fairly frequent, and A. macu
lipennis typicus was somewhat rare. 

Throughout the experiments In clinical prophylaxis, no anti-larval measures 
were tak~n, nor were any steps taken to destroy adult mosquitoes. 

c. CLntATIC CONDITIONS IN THE GURBASESTI AREA. 

The Gurbanesti ar~a is situated in the Wallachlan anti-steppe, and has all 
its climatic features. As will be seen from the following figures summarising 
the meteorological observations taken at the Gurbanesti station during the 
years 1932-1935, the annual variations In temperature, the rainfali, and the 
variations In the relative humidity of the air are of the continental type. 

Summary of Meteorological Observations taken at the Gurbanesli Station, 
1932-1935. 

Atmo!~pherie Relative 
Average precipitation humidity 

temperature mm. of the air 
Winter (December- Febru- % 

ary) .•...•.... •. • ..•.• 2.9•C. 84.25 114 
Spring (March-May1 •••••• 10.3•C. 119.33 70 
Summer (June-August) ... 2l.OOC. 154.23 66 
Autumn (September-No-

vember) ...•....••...• 12.70C. 74.45 71 
Yearly average •••.•. t0.2•C. 434 73 
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IV. EXPERIMENTS IN ERADICATING MALARIA 
BY MEANS OF SYNTHETIC DRUGS 

carried out by 

M. CIUCA, J. BAL TEANU and L. ALEXA, 

ttl 

in collaboration with R. BALTEANU, V. BOERIU and A. RADIANOV. 

(Station for Malarial Studies, Tomestl Rural Health Centre, 
Jassy Institute of Hygiene. Director, Proles•or Al. SLATINEANU.) 

According to the Health Organisation's plan, these experiments 
required: 

(a) A preliminary treatment of the whole population of a 
village with atebrin for five days (0.3 grm. per day per adult). 

(b) The subsequent administration during the malarial 
season of plasmoquine twice weekly at the rate of 0.02 grm. 
per adult and atebrin once weekly at the rate of 0.2 grm. per 
adult. 

Situation.-Opriseni, a village of 725 inhabitants isolated in a 
bend of the River Pruth in the midst of an area subject to spring 
and autumn flooding, was chosen for the experiment. 

In the immediate neighbourhood of the village there is a perma
nent weed-infested pond and in the middle of the village a hollow 
full of water in the rainy season and dry in the summer. 

We give below the result of a census ofthe population taken before 
the beginning of the experiment (Apri11935). 

In 1935, there were 26 births (with 14 survivals) and 23 deaths 
for the whole population. 

During the same year, there was an epidemic of whooping-cough. 
There were also 79 cases of influenza. · 

Social diseases-29 cases of pellagra, 4 cases of tuberculosis. 
The village consists of 136 houses, mostly built of sun-dried mud 

with a rush or wooden roof. 
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Age 
Men Women Total (years) 

0-1 10 15 25 
•••••• 0 ••••••••••• 

17 32 1-2 ••••••••••••••••• 0 15 
2-3 13 10 23 

••••.. ••••• .•.•• 0. 
11 22 3-4 11 ••••••••••• 0 •••••• 

17 32 4-5 15 .................. 
44 88 5-10 44 ................... 
35 75 10-15 .................. 40 

15-20 34 29 63 .................. 
20-25 41 33 74 

•••••• 0 • •••••••••• 

25-30 .................. 29 34 63 
30-35 0 ••••• 0 ••••••••••• 20 21 41 
35-40 ••••••••••• 0 •••• 0 • 21 22 43 
40-45 .................. 14 13 27 
45-50 .................. 19 13 32 
50-55 .................. 13 12 25 
55-60 .................. 11 15 26 
Over 60 ..••......•..... 17 17 34 

Total ••••• 0 • ••••• 367 358 725 

The economic condition of the population is good, generally 
speaking ; nutrition is poor ; the inhabitants sell their agricultural 
produce. 

There are 117 stables ancl shelters for animals in the immediate 
neighbourhood of these houses ; 127 horses, 32 head of cattle, 
162 sheep and 207 pigs make up the total live-stock of the village. 

Crops.-The area cultivated is 797 hectares-34 hectares under 
wheat ; 7 hectares, oats ; 36 hectares, barley ; 473 hectares, maize ; 
127 hectares, various ; 120 hectares, grass-land. 

* * * 
The organisation of the campaign was difficult, because the mala

rial season coincides with the busy farming season. 
A permanent anti-malarial dispensary was also set up in the 

village. 
The village was divided up into seven areas, each including 

twelve to fifteen houses under the supervision of a specially trained 
health agent. It was the duty of this agent to distribute drugs 
according to the plan agreed upon. 

One health agent was responsible for blood sampling. He took 
about twenty-four samples a day. The blood of the whole population 
was examined monthly. 



THE TREATMENT OF MALARIA 113 

All the information ohtainecl, the doses of drugs administered, 
accidents, etc., were recorded every day. 

The field staiT was as follows : one resident medical officer, nine 
health agents and one assistant. 

The blood tests were made by the Jassy Institute of Hygiene. 
Investigations.-The advantages of an anti-malaria campaign 

were first explained to the people, and they were shown a special 
propaganda film. 

In April and in November 1935; as well as in April 1936, the 
spleens of all the inhabitants between the ages of 0 and 14 years 
were examined. Cases were regularly traced and the blood was 
tested monthly. Owing to the agricultural work, the l:lood samples 
had to be taken and the drugs administered very early in the morning 
and mostly before breakfast. 

To part of the population, the drugs were administered in the 
fields. The operations were considerably facilitated by the assist
ance of the schoolmaster and of the priest : their help was greatly 
appreciated. 

• • • 
Difficullies encountered.-There can be no doubt that, according 

to the Health Or~anisation's plan, the whole population should have 
been subjected to prophylaxis and possibly steps ought to have been 
taken to prevent the immi~ration of fresh reservoirs of infection 
for the mosquitoes. The impossibilit)' of carrying out such a plan 
can readily be understood. In point of fact, in spite of all eiTm ts, 
only 651 out of the 725 inhabitants agreerl to undergo treatment ; 
74 inhabitants-refractory persons, cartmen and aged and infirm 
persons-received no treatment and therefore served as controls. 

Of the 651 persons subjected to prophylaxis, 530 (81.57%) 
followed the treatment very regularly ; 39 interrupted it for various 
unavoidable reasons, 31 children u·nder 2 years of age on account 
of the disorders observed, in particular, vomiting ; 36, because they 
left the village ; 10 old men of more than 60, because they did not 
wish to continue the treatment ; and 5 persons, because they died 
from various causes. 

Treatment was applied as follows : From 1\lay 1st to May 5th, 
the whole population received 0.3 grm. of atcbrin daily ; then, until 
October 31st, on Tuesdays and Thursdays, plasmoquine; on Satur-
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days, atebrin 0.2 grm. The doses in the various age-groups were 

as follows: 
Alebrin. 

From 0 to 5 years of age • . . . . . . • • . • • . . • . . . • . 0.1 grm. 
From 5 to 12 years of age . . . . . . • . • . . • • • . • • . . 0.2 grm 
Over 12 years of age . . . • . . • . . . . . . . . . • . • . . . . • 0.3 grm. 

Plasmoquine. 
From 0 to 2 years of age • • • • • • • . . • • . . . . • • . • • 0.005 grm. 
From 2 to 8 years of age • • . • • • • . • • • • • . • . . . • • 0.01 grm. 
Over 8 years of age . . • • • • • . • • . . • • . • • . . • • • • • • 0.02 grm. 

Toxic accidents.-Some of the accidents observed made it neces
sary to discontinue the treatment. Thirty-one children under 
2 years of age began to vomit immediately after swallowing the 
atebrin. As these accidents occurred several times after the 
administration of the drug, we were obliged to discontinue it in 
these cases. 

In another group, also of 31 persons, but of all ages, disorders 
set in between· thirty minutes and one hour after swallowing the 
drug : malaise, headaches and a feeling of heaviness in the epigastric · 
region. These symptoms were more frequently met with among the 
numerous persons who took the drug on an empty stomach. 

In order to make sure of this fact, the residen.t medical officer 
and eight sanitary agents took 0.15 grm. of atebrin on an empty 
stomach ; all felt malaise, a disagreeable sense of slight indisposi
tion, headache and heaviness in the epigastric region. These 
symptoms lasted from four to six hours. 

Forty-three persons showed a yellow discoloration of the 
scleroo and the sldn which lasted throughout the whole period of 
prophylaxis. This coloration, although particularly disagreeable 
for the young girls, did not lead to discontinuance of the treatment. 
It was much less intense than the coloration observed in Sardinia. 

In t~e doses administered, the plasmoquine did not cause any 
toxic accidents and there was no need on any occasion to discontinue 
the treatment. 

We give below in tabular form the results of the malarial investi
gations before the beginning of the treatment, during the period 
of prophylaxis (May 1st to October 31st, 1935), in the pre-epidemic 
and in the epidemic period, 1936. 
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Table 1. 

SPLEEN INDEX. 

Age-group : 0-1 2-5 6-10 11-1~ Totnl 

-- )"ear yea" Yf'BfS yt>ars -- -- --- --- -
April 1935 : before tbe experiment : 

Number of inhabitants examined .. "19 71 82 41 213 
Number of enlarged spleens ...... 1 4 9 5 19 
Spleen index ................... 8.92~~ 

November 1935 : at the end of the 
experiment : 
Number of inhabitants examined .. 18 79 80 31 208 
Number of enlarged spleens ...... - 1 1 I 3 
Spleen index ................... 3.26~;, 

April 1936: five months after the 
experiment : 
Number of inhabitants examined .. 21 87 89 47 2H 
Number of enlarged spleens ....... 1 - 6 2 9 
Spleen index ................... 3.68~;, 

July 1936: during the epidemic season 
Number of inhabitants examined .. 20 73 85 48 226 
Number of enlarged spleens ...... 2 4 5 2 13 
Spleen index 0 0 • •••••• 0 ••••• •••• 5.75% 

This table shows that the spleen index fell as a result of the treat
ment from 8.92Yo in April 1935 to 3.26% in November (prophylaxis 
ceased on October 31st, 1935), rose to 3.68% during the pre-epidemic 
period (April 1936) and to 5.75% during the epidemic period (July 
1936). 

Table 2. 

SPLENOMETRIC INDEX. 

Number Number Average Spleno-of children with Sple•n Date examined enlarged spleen index metric 

(0-14 years) spleens figures Jndex 

--~ -
1935 : 

April .... 213 19 1.63 8.92 14.54 
November. 208 3 1.33 3.26 4.34 

-----
1936: 

April .... 244 9 1.55 3.68 5.70 
.July ...... 226 13 1.46 5.75 8.39 

The splenometric index fell as a result of the prophylaxis from 
14.54% to 4.34% in November, then rose to 5.7% in April1936 and 
to 8.39% during the epidemic period (July 1936). 



116 THE TREATMENT OF MALARIA 

Table a. 

PARASITE INDEX AND RATE. 

o-14 Over 11 Total 
years years 

April 1935. before the experiment : 
244 366 610 Number of inhabitants examined •...• 

Number of parasite carriers .•..•.••. 9 8 17 
Parasite rate • 0 • 0 0 0 0 •••• 0 0 0 0 0 ••• 0 •• 3.68 2.18 2.!i8 

November, at the end of the experiment : 
302 510 Number of inhabitants examined ..••• 208 

Number of parasite carriers •..•.•.••. 1 1 2 
Parasite rate ...................... 0.48 0.33 0.39 

April 1936, five months after the end of 
the experiment : 
Number of inhabitants examined .... 238 290 528 
Number of parasite carriers •••••.•• "I 1 - 1 
Parasite rate ••••••.•....•.•••••... 0.42 - 0.19 

July 1936: 
Number of inhabitants examined .•••• 231 353 584 
Number of parasite carriers ......... 3 2 5 
Parasite rate ...................... 1.30 0.57 0.86 

The parasite index, which was 3.68% in April, fell to 0.48% at the 
end of prophylaxis and to 0.42% during the pre-epidemic period 
of 1936. It started to rise during the epidemic season, reaching 
1.30% in July. The parasite rate followed the same curve. 

In order to show the part played by prophylaxis in decreasing 
the parasite indices and rates, we set out in Table 4 the distribution 
of parasite carriers among the treated persons and the controls. 

This table shows that the percentage of parasite carriers during 
prophylaxis was 0.42 among children from 0 to 14 years of age who 
followed the treatment (1,465 blood tests) and 0.30 in the age-groups 
above 14 years of age (1,992 blood tests). 

Among the untreated controls, the percentage was 5.11 under 
14 years of age (137 blood tests) and 0.94 above 14 years of age 
(213 blood tests). Between the ages of 0 and 14, it was therefore 
five times greater in the control group than in the groups subjected 
to prophylaxis. The following graph shows this difference. 
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Figure I. 

PERCENTAGE OF PARASITE CARRIERS 

COMPARED IN THE TREATED 

AND UNTREATED GROUPS (1935). 

I. Epidemic period. 
II. Post-epidemic period. 

11 : Treated. 
8 : Untreated. 
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~IONTHLY DISTRIBUTION OF PARASITE CARHIERS AMONG TREATED CASES 

AND NoN-TREATED CoNTROLS. 

I Population trett.h•d : Non-tn·uted popululiun: 
l\lay lst-tlctober 30th, May ht-October 30th, 

1~:15 1935 

Total 0-14 Overt -I Total 0-14 Over14 
yt.>ars years yean yeun -- -- -- -- -- --

Total •••••••••••••••• 0 •• •••• 3,457 1,465 1,992 350 137 213 
:\lay : 

Blood tests .•.............. 608 267 341 34 14 20 
Parasite carriers .•.......... 1 - 1 1 1 -

June: 
Blood tests ................ 616 259 357 54 18 36 
Parasite carriers .... ······. 5 2 3 2 2 -

July: • 
Blood tests ••••••••••• 0 ••• 0 609 254 355 48 21 27 
Parasite carriers ......••..•. 4 2 2 1 1 -

August: 
Blood tests ................ 593 250 343 46 19 27 
Parasite carriers ••....•..... 1 1 - - - -

September : 
Blood tests •• 0 •••• 0 0 ••• 0 ••• 519 226 293 108 38 70 
Parasite carriers ...•...•.... 1 1 - 2 1 1 

October: 
Blood tests •••••••••••• 0 0 •• 512 209 303 60 27 33 
Parasite carriers ....•....... - - - 3 2 1 

Percentage .................. 0.34 0.42 0.30 2.57 5.11 0.94 
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Table&. 

VARIATION IN THE NUMBER OF PARASITE CARRIERS FROM OcTOBER 30TH, 1935, 
TO APRIL 30TH, 1936 (AFTER PROPHYLAXIS). 

Treated group Untreated group 

D-14 Over14 Total D-14 Over14 Total yean yean yean yean 
-- -- -- -- -- --

Total •••••••••••• 0 •••••••••• 2,986 1,295 1,691 457 179 278 
November 1935: 

Blood tests ••••••••• 0 •••••• 457 187 270 53 21 32 
Parasite carriers •....•.•..•. - - - 2 1 1 

December 1935: 
Blood tests ................ 534 235 299 76 31 45 
Parasite carriers ..•...•..... 1 - ·- 1 1 -

January 1936: 
Blood tests •••••••• 0 ••••••• 523 218 305 91 36 55 
Parasite carriers ..••••...••. 1 1 - 2 1 1 

February 1936 : 
288 82 30 52 Blood tests •.•••.••.•...•.. 512 224 

Parasite carriers •.........•. 1 1 - 4 2 2 
March 1936: 

Blood tests .. ; ............. 509 225 284 78 29 49 
Parasite carriers ••••••••• 0. 3 - 3 - - -April1936: 

32 45 Blood tests .•..•••.•..•.•.. 451 206 245 77 
Parasite earriers ........... 1 - - - - -Percentage 

••••••• 0 •• 0 • 0 •••• 0 0.23 0.23 0.24 1.96 2.79 1.44 

The difference in the ratio of parasite carriers between the treated 
group and the non-treated group continued to be the same through
out the winter and the pre-epidemic period. We would draw 
attention to the decrease in the percentage of parasite carriers in 
the non-treated group-decrease which seems to us to be very 
important and which can only be explained by a decrease in the 
number of reservoirs of infection for the mosquitoes, as a result 
of the prophylaxis applied to 75% of the population. 

Here we would point out that, despite a tendency to rise, the rates 
(spleen and parasite) in July 1936 (5.75 ; 0.86) remained below the 
rates for the pre-epidemic season of 1935 before the experiment 
(8.92 ; 2.58). 

Malaria incidence.-The village of Opriseni was only attached 
to the Tomesti rural Health Centre as from January 1st, 1935, and 
no malaria investigations had been conducted there before that date. 
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Nevertheless, 178 clinical cases of malaria were registered in 
1934-i.e., 21.6% of the population ; these cases had received 
incomplete treatment with quinine sulphate. 

The following is the distribution of clinical cases and parasite 
carriers as from l\Iay 1st, 1935, the date on which the eradication 
experiments began, to November 1st, 1936. 

Tabla 6. 

fNCIDENCE OF :1\IALARIA. IS THE VILLAGE OF 0PIUSEN1 
FROM MAY 1ST, 1935, TO NOVEMBER 1ST, 1936 (PERCENTAGE), 

Population treated (530). 

Mny 1st- I Nov. tst. 1\135- Mny 1st-
Age Oct. 30th, 1935 May lsi, 19:16 Nov, lsi, 1936 

(years) -- --
A+ I Ao Total A+ Ao I Total A+ I Ao Total P+ P+ P+ P+ P+ P+ 
-- -- -- --- -- -- -- -- --

0-1 ... -· - - - - - - - -
2-5 ... - 2 2 - - - 3 1 4 
6-10 ... - 1 1 - 1 1 2 1 3 
11-15 ... - 3 3 1 - 1 4 - 4 
16-20 ... - - - 1 1 2 2 - 2 
21-30 ... - 4 4 1 - 1 7 - 7 
31-40 ... - 2 2 - 1 1 3 - 3 
41-50 ... - - - 1 - 1 4 - 4 
51-60 ... - - - - - - - - -
61 and 

over - - - - - - - - -
Total ... -- ------------ ----

- 12 12 4 I 3 7 25 2 27 

I 2.26 I 2.26 0.76 I 0.56 1.32 I 4.72 0.37 I 5.09 

l'opulalion not treated (control) (121) 

0-1 ... I I I 1 1 
2-5 6 6 1 2 3 5 5 
6-10 1 1 3 3 
11-15 1 1 4 4 
16-20 2 2 
21-30 1 1 2 1 3 3 1 4 
31-40 1 1 2 
41-50 
51-60 1 1 
61 and 

over 1 
Total ... -- ----------------

8 8 5 5 10 18 2 20 
6.61 I 1 6.61 4.13 1 4.13 8.26 114 87 1.65 16.52 

This table shows that no clinical cases of malaria were observed 
among the population submitted to treatment (May 1935-0ctober 
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1935), but only 2.26% of parasit~ car~iers; whereas therew~re 6.61% 
clinical cases of malaria among the controls. . 

The percentage of cases appearing during the post-epidemic 
period (November 1935-April 1,936), after the end of the treatment, 
was 1.32% of the population treated (0.76% clinical cases and 0.56% 
parasite carriers), the percentage in the control population being 
8.26 (4.13% clinical cases and 4.13% parasite carriers) . 

. In the epidemic period (May-October 1936), the percentage of 
clinical cases appearing in the population treated was 5.09 (4.72% 
clinical cases and 0.37% parasite carriers) ; at the same time, the 
percentage of cases appearing in the control population was 16.52 
(14.87% clinical cases and 1.65 parasite carriers). 

GENERAL CoNCLUSIONS. 

In the conditions obtaining in our villages, an experiment ,in 
total malaria eradication by treatment seems to us to be a very 
difficult proposition. At Opriseni, in spite of the efforts of a numer
ous staff (twelve persons), only 73% of the population receivetl. the 
complete treatment during the whole epidemic season. It was 
evident throughout the period of prophylaxis that the method 
adopted was efficacious ; malaria morbidity fell considerably in 
comparison with previous years. 

Complete treatment (in accordance with the recommendations 
of the programme of experiments) administered to only 73% of 
the population prevented the appearance of clinical cases during the 
treatment (May 1935-0ctober 30th, 1935) ; but 2.26% of parasite 
carriers were discovered among the population treated. The per
centage of cases appearing after the cessation of treatment, in the 
post-epidemic period (November 1935-April 1936), was 1.32 (0.76% 
clinical cases and 0.56% parasite carriers). The incidence of malaria 
wa~ far higher in the epidemic period of 1936 (May-October) ; in 
fact, we found 5.09% cases of malaria among the same population 
as was treated in the previous year (4.72% clinical cases and 0.37% 
parasite carriers). 

There was .a clear drop in the endemic indices. The spleen and 
parasite rates in July 1936 remained below the rates for April 1935 
(before the experiment), although they showed a tendency to rise. 
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The fact that there was also -a fall in the untreated group would 
seem to ·indicate that there were fewer sources of infection for mos
quitoes,1 for which the gametocidal treatment was responsible. 

Prophylaxis carried out under these conditions was effective ; 
the eradication experiments in the circumstances described above 
were not successful in clearing a given area in which epidemiological 
conditions continue. 

The expense of maintaining so large a staiT would be too heavy 
in a more extensive malarious area. It would be increased still 
further by the cost of drugs, which we received free of charge this 
time, through the Health Organisation, for experimental purposes. 

The drugs should be administered under the supervision of a 
medical officer. 

• Here we would point out that there was a prolonged drought In the year 
1935. 

9 



HEALTH INDICES 
ESTABLISHED IN AN EXPERIMENTAL STUDY 

OF THE CITY OF BRUSSELS 

By 

K. STOUMAN, 

Fonner Member of the Health Section, League of Nations Secretariat. 

INTRODUCTION. 

The present study is the third experimental application of a 
system of health indices elaborated by Dr. I. S. FALK, of the Social 
Security Board, Washington, D.C., and the author, under the 
auspices of the Health Section of the League of Nations Secretariat 
and the Milbank Memorial Fund of New York.1 The first experi
mental study was made in 1936 in the city of New Haven, Conn. ; 1 

the second in the rural district of Mezokovesd in Hungary. 1 · 

It was considered advisable, before the system of indices was 
submitted for the consideration of international experts in this 
field, to undertake an experimental study of the application of the 
indices to a European city where the development of the health 
service had followed lines differing from those usually governing 
the conception of public health administration in the United States. 
The kind offer of Dr. Rene SAND, Secretary-General of the Belgian 
Ministry of Health, to pursue the study in a Belgian citywas therefore 
warmly appreciated. 

1 Quart. Bull. Health Org., 1936, 5, pages 901-996. 
1 Ibid., pages 997-1081. 
1 Bull. Health Org., 1937, 6, 766. 
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Figure 1. 

MAP OP THE URBAN AREA OP BRUSSELS. 
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The City. of Brussels was chosen for this experiment rather for 
the difficulties which a study presented there than on account of 
the abundance of material available. The administrative organi
sation of the Brussels area is extremely complicated, and the pro
tection of its health is organised along lines entirely different from 
those of the two areas previously studied. This application repre
sents therefore a particularly severe test for the adaptability of the 
health indices, and the present study is· consequently far from being 
a simple repetition of the previous two experiments7 

Certain parts of the report may seem meagre on account of the 
scarcity of obtainable information. It must be remembered, 
however, that, while American city health administrations are 
usually able to make such information available on account of the 
annual " health contests " and the periodical Appraisal Form 
surveys, such surveys had never been in the minds of the Brussels 
administration any more than in those of most other European 
city administrations. The material which is now wanting could 
easily be procured if it was known that it would be required, and 
it would undoubtedly be demanded once its utility had been 
recognised. 

Adequate records of work performed can be kept without great 
difficulty no matter what general conceptions guide the adminis
trative organisation. The present stutiy has brought out various 
facts concerning the health conditions in Brussels which were not 
hitherto known. Future studies, which may be undertaken when 
more complete and detailed data have become available, will 
undoubtedly contribute much more precise indications of the results 
of work performed as well as of future needs in the field of public 
health. It is hoped that the present study will at least illustrate 
the utility, nay even the necessity of such investigations. 

As far as the health indices themselves are concerned, a compari
son between the New Haven and the Brussels indices illustrates the 
need of a considerable degree of flexibility in any system of indices 
for international use capable of adaptation to the varying concep
tions which rule the· organisation of public health in the different 
countries. Such a system can be based only upon a clear presenta
tion of environmental factors and results obtained in public health 
as shown by the vital statistics and the mortality records. These 
factors, which are brought out in parts A and B of the present system, 
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must be the corner-stone of a~y international appraisal of public 
health activities. It is hoped that these studies will encourage 
institutions charged with the Rrotection and betterment of public 
health in other countries to undertake similar investigations. It is 
essential, however, that such studies should be co-ordinated from 
an international centre such as the Health Organisation of the 
League of Nat_ions in order to promote cohesion and international 
comparability. Once the means of objective. comparison are 
established through a flexible and comprehensive system of inter
national health indices, a powerful tool will have been forged for 
comparative study and friendly competition in a field which 
concern the health and welfare of every inhabitant of the globe. 

This study owes its existence particularly to the interest taken 
in the matter by Dr. Rene SAND, who has not only contributed 
valuable advice but also helped to procure the necessary informa
tion from the many sources which had to be consulted. Special 
thanks are due also to M. Ed.m. LESOJR, Director-General of the 
Central Statistical Office of Belgium, and to Dr. Andre BEcH, 
Health Officer of .the City of Brussels, who have taken an active 
interest in the study and furnished much ·of the information upon 
which it is based. 

A.. INDICES OF ENVIRONMENT. 

I. CLIMATE AND ToPOGRAPHY. 

Brussels, ancient capital of Brabant and, since 1831, of the King
dom of Belgium, is situated in the very centre of this densely 
populated country, just where the lowlands of Flanders merge into 
the rolling plains of Brabant. A large part of the urban area is 
hilly but not so much as to interfere with traffic. The ancient 
town itself inside the boulevards is commonly divided into the 
" High Town " standing on the rising ground toward the south-east 
and the" Low Town "in the valley. The High Town includes the 
palatial buildings of the Kingdom and Finance, the Low Town the 
City Hall and other buildings of ancient municipal life as well as 
the main business district. During the last century the suburbs 
have spread out over an area many times that of the old city. 
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Brussels has many large parks and much open space, but seriously 
congested areas still exist, especially in the lower part of the old 
town. A constant effort at rebuilding has been in evidence for 
over a generation. The height above sea-level is from 100 to 
300 feet. The soil and subsoil consist mostly of a fine red sand. 

Brussels differs from most ancient cities in that it stands on no 
river of any commercial importance. It is traversed by the Senne, 
which is so small,)lowever, that it was vaulted over inJ874 and led 
underground through the town. A port communicates by canal 
with the Schelde and the Sambre, tributary of the Meuse. 

The climate is that of the North Sea area : cool summers, mild 
winters, frequent rains and sudden changes of weather. The mean 
temperature of the warmest month is 66° F., that of the coldest 
month 36o F. The range between the warmest and the coldest 
month is thus only 3Qo F. as compared with 44o F. for New Haven, 
Conn. Rains occur in all seasons but are usually not very heavy, 
the annual rainfall being 36 inches. The sky is frequently overcast, 
and hours of sunshine amounted to only 31% of the possible total 
as against 60% for New Haven. · In spite of the latter drawback, 
the climate is clearly one which favours health and promotes energy. 
The proximity of salt water should increase its stimulating power. 

Considering further the easy slope of the ground and the porous 
nature of the soil, it is clear that the site of Brussels is highly favoured 
by the hand of nature and very suitable for the development of a 
large city. 

INDICES TO CHAPTER A, I. 

1. Tunperalun (1935) : 

(a) Mean annual : 51.4• F. 
(b) Highest monthly mean (July) : 65.8• F. 
(c) Lowest monthly mean (January) : 36 3• F. 

2. Annual rainfall : 36 Inches. 
3. H aura of sunahine : 

(a) Actual : 1,371 hours. 
(b) Proportion of possible total : 31.3%. 

4. Altitude above aea-leve/ : 100-300 feet. 
5. Nature of soil and subsoil : Sandy. 
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II. METROPOLITAN AREA AND DENSITY OF PoPULATION. 

The urban agglomeration of Brussels covers an area of 59 square 
miles, and its population was 916,275 at the end of 1936. Brlfl>sels 
should thus be one of the large towns of Europe and second, in the 
French-speaking part of the world, only to Paris. As administrative 
divisions now stand, the City of Brussels has, however, only 193,481 
inhabitants on an area of 13 square miles. The remainder of 
the urban area consists of fifteen communes each with its own 

. administration and institutions, a~sociated only through a weekly 
conference of their mayors. Outside this area there are yet a few 
more communes which are due to be included within the metro
politan area. 

The City of Brussels comprised up to 1921 only the old town 
inside the boulevards which have replaced the ancient fortifications, 
the aristocratic Quartier Leopold to the east and a small section 
around the North Station. In 1921, Laeken and some smaller 
suburban communes were annexed forming a long tentacle toward 
the north and another smaller to the south-east. This move
ment toward administrative consolidation was not continued, and 

·there has been no change during the last sixteen years. Adminis
trative consolidation of urban areas is usually slow in most 
countries, but there are few towns throughout the world where it 
lags so far behind the actual urban growth as in Brussels. This 
constitutes naturally a serious handicap for efficient administration 
in general and for the protection of health in particular. 

The present area of the City of Brussels included, at the census 
cf 1880, 42.5% of the population of the urban agglomeration. In 
1936, it included only 21.1% of it. Nearly four-fifths of the Brussels 
people thus lived in the other fifteen communes, although a large 
proportion of them had theit work in the city. The rational 
adjustment of this situation is made difficult by the Belgian legis
lation on municipal autonomy. 

Similar difficulties are met with in other large Belgian cities, but 
nowhere is it as serious as i'l Brussels. At the census of 1930, the 
City of Antwerp included 58.7%, Ghent 77.9% and Liege 65.6% of 
the population of their respective built-up areas. 
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Within the metropolitan area of Brussels, the density of popula
tion is greatest in the low part of the inner town and in the old 
suburban communes of St. Gilles and St. Josse-ten-Noode (104 to 
144 inhabitants per acre). A moderate density (44 to 59 per acre) 
about equal to that of the Quartier Leopold and the High Town 
is found in the communes of Etterbeek, Ixelles, Koekelberg, Molen
beek-St. Jean and Schaerbeek. The last-named commune has a 
population equal to that of the city area less the 1921 annexations. 
The eight other communes are more truly suburban and have, like the 
two long tentacles of the city, a low population .density varying from 
5 to 25 inhabitants per acre. In the city itself, the density varies 
from 144 per acre in the second district, which includes the central 
and southern parts of the old town, to 2.5 per acre in the tenth 
district, which is the most distant part of the northern extension. 

The City of Brussels is thus within its present area a fairly repre
sentative sample of various forms of settlement met with within 
the limits of the entire urban district. This is all the more fortunate 
since, for the most part, statistics are not available for the suburban 
communes. At the end of 1936, the density of population of the 
City of Brussels was 23 per acre, tru;_t of the fifteen suburban com
munes was 24 per acre. 

The built-over area of the city proper was 1,899 acres at the end 
of 1935 or 22.6% of the total area. Roads and streets covered 
13.3% of the city area, public parks ~-3%, the Crown Land 4.7% 
and the railway formation yard 5.4%. The City of Brussels taken 
as a whole is thus abundantly provided with open space. Just 
beyond the city limits there is, moreover, the large forest of Soignes, 
which is available for the public. 

INDICES TO CHAPTER A, II. 

1. Densitu or population (1936) : 

Districts II, III and IV(" Low Town") ••••.•••••• 
Districts I and V (''High Town" and Quartler Leo-

pold) •••.•...............••.••.••....... 
Districts VI to X (outer extensions) •.•. , •..•..•.• 

Total city area ........••••..•.••. 
Fifteen suburban communes •.•••••••••••... , .• 

Total urban area 
•••••• •• 0 •••••••• 

Acres 
788 

880 
6,714 

8,382 
29,565 

37,947 

Inhabitants 
per acre 

105 

51 
10 

2:i 
24 

24 
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2. Proportion of urban area included within city limits (1936): 21.1%-
3. Buill-over area and open public spaces within city limits (1935): 

Built-over area .............................. . 
Roads and streets ............................ . 
Public parks ...........•..................... 
Crown Land ........................ , •....... 
Railway formation yard ..................... . 

Acres 

1,899 
1,115 

528 
397 
452 

Ill. SociAL AND EcoNOMIC CoNDITIONs. 

Pcrcrnhljl(t" 
or city area 

22.6 
13.3 
6.3 
4.7 
5.4 
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The revenue per caput from real estate and buildings is grcatl'r 
in Brussels than in any other Belgian city. In 1930, it was 
1,666 francs (56.86 American dollars) per caput for the city and 
992 francs for the suburbs, the average for the whole urban district 
being 1,148 francs. The corresponding per caput n•n·nue for the 
other three big Belgian urban centres was 83:J francs for Antwl'rp, 
642 francs for Liege and 443 francs [or Ghent. It was ll•ss for the 
smaller towns-as, for example, 256 francs for ~[alincs and 227 francs 
for Lierre. Brussels must therefore be considered a wl·allhy city 
easily capable of paying for adequate health protl•ction. This 
opulence constitutes in itself an important environmental factor. 

No data are available upon which exact indices for the distri
bution of this wealth could be based. There are Cl·rtainly poor Sl'C
tions of the town where living conditions must influence health 
adversely. This is so especially in the narrow blind alleys and in 
the southern part of the old town, but there is prohahly no 
more extreme poverty in Brussels than in other large European 
cities. The general impression is that a more or ll·ss comfortahle 
middle class predominates in the greater part of the town. This 
general remark is merely comparative and must not be construed 
to mean that social conditions are ideal. This impression cannot 
be condensed into an index, but is borne out by the census ret urns 
of occupational and social distribution. 

The census does not specify transport and communications as one 
of its main groups, but includes workers in this field under the 
headings of Industry, Commerce or Public Administration accord
ing to the branch of economy with which they are principally 
connected. One-half of the occupied men are ~ngaged in industry 
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and 30% in commerce. This may be considered normal for a large 
town and gives the same total of 80% of the male population as 
for these groups-including transportation-in New Haven. The 
proportion engaged in public service is somewhat high, which is 
natural, as Brussels is the seat of the national government. 

Fifty-six women were engaged in gainful occupations for every 
100 men. This is a high proportion which is not equalled even in 
most American cities. The corresponding ratio for New Haven 
was 38. The women are engaged mostly in commerce, industry 
and domestic service, the three groups being approximately equal. 
The proportion of domestic servants is high-55 per 1,000 popu
lation as against 28 in New Haven-and the proportion of women 
engaged in commerce is also considerably higher than there. On 
the other hand, only 5.8% of the occupied women were engaged in 
liberal professions in Brussels as against 18.4% in New Haven. 

The Belgian census contains valuable information regarding the 
social distribution of the popul~Jtion into employers, employees, 
labourers, etc. It appears that roughly half of the population can 
be regarded as belonging to the labouring classes, including domestic 
servants. Takin·g both sexes together, 36.4% of the persons engaged 
in commerce and 11.5% of those engaged in industry were employers 
or at least independently established. This shows that the small 
or medium-sized business concerns prevail and that a considerable 
proportion of industry is still in the nature of artisan concerns. 
Female industrial labourers numbered 36.2 for every 100 male 
workers of the labouring classes. This rather high proportion is 
probably due to the relative importance of the dressmaking and 
millinery industries. The proportion of women employers was high 
(37 per 100 men). It is noteworthy that only 14 women were 
employed in public service for every 100 men. 

Unemployment is naturally variable, but it is of interest that, 
out of 1,909 unemployed enumerated by the social assistance service 
of the city, 1,155 (60.5%) had been unemployed for over a year and 
814 (42.6%) for over two years. Of the total, 20% were between 
50 and 65 years of age. There is thus evidence of the formation 
of a group of chronically unemployed, but this group amounts to 
only 1.1% of the total number of wage-earners. 
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INDICES TO CHAPTER A, I II. 

1. Revenue per caput from real estate and buildings (1930) : 

Brussels City. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,666 
Suburban communes . . . . . . . . . . . . . . . . . . . . . . . . . . 992 
Whole agglomeration................ . . . . . . . . . 1,1-18 
Antwerp agglomeration. . . . . . . . . . . . . . . . . . . . . . 833 
Liege agglomeration. . . . . . . . . . . . . . . . . . . . . . . . . . 6-12 
G bent agglomeration . . . . . . . . . . . . . . . . . . . . . . . . . . 4 13 
Malines agglomeration. . . . . . . . . . . . . . . . . . . . . . . . . 256 

2. Percentage distribution of occupations by uz (1930): 
Men \\'0111('11 

Peretm- Pt>r<'("n-
N'umber ta~e Number lnJ.l;e 

Agriculture and fishery ............ 856 1.2 220 0.6 
Industry ••••••••••• 0 •••••••••••• 34,548 50.3 11,972 31.0 
Commerce ••• 0. 0 0. 0. 0 • ••••••••••• 20,281 29.6 12,166 31.5 
Liberal professions ................ 4,056 5.9 2,257 5.8 
Public service .......... : ......... 4,847 7.1 683 1.8 
Domestic service, hotels ........... 2,924 4.3 11,021 28.6 
Undefined • 0 0 0 ••••• •••••••••••••• 1,103 1.6 261 0.7 

Total •• 0 ••••• 0 •••••••• 0 0 68,615 100.0 38,580 100.0 

3. Number of women engaged in gainful occupations per 100 men (1930) : 56.2. 
4. Female domestic servants per 1,000 population (1930) : 55. 
5. Female industria/labourers per 100 male indus/ria/labourers (1930) 36.2 
6. Female employers (all occupations) per 100 male employers (1930) : 36.9. 
7. Number of women employed in public service per 100 men (1930): 14. 
8. Distribution of occupied persons according to their position in the profes

sion (1930) : 

Employers 
Employees 
Labourers •.................•...... 
Assisting• ........................ . 
Public service ..................... . 
Servants ......................... . 

Total .................... . 

Men 

22.5 
18.0 
48.5 

1.6 
6.1 
3.3 

100.0 

Women 
14.9 
16.9 
39.9 

7.4 
1.7 

28.2 

100.0 

9. Percentage of employers in total number of workers of both sezes (1930): 

Industry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.5 
Commerce . . . . . . . . . . . . . . . . . . . . . . . . . . . • 36.4 

10. Persons recorded by the public assistance servict of the city as having 
been unemployed for over a year per 100 wage-earners (1935): 1.1. 

I )lostly members o( the family assbting in the work. 
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IV. CULTURAL LEVEL. 

The boundary between the Flemish and the French languages 
runs some distance to the south of Brussels, but the urban agglo
meration is bilingual with French predominating. In the city 
proper, 62% spoke French most frequently, 35% Flemish most 
frequently, but 48% spoke both languages. Only 13% of the 
population understood but Flemish (1930). 

Illiteracy has not disappeared altogether. In Brussels City and 
Schaerbeek·, 5.3% of the inhabitants over 7 years of age were 
returned as illiterate. at the census of 1930. The proportion of 
illiterates ranged from 1% at the ages 15-20 to 13% at ages over 60. 

Primary school attendance is fairly well enforced from 6 to 14, 
but control, especially as far as hygiene is concerned, is complicated 
by the fact that there are two school organisations, the public 
schools and the denoii!inational schools. There were 11,820 pupils 
in the public primary schools, 1935/36, and probably about 8,000 

. . . I 

in the denominational schools. · 
Pupils in the State and City middle schools numbered 4,172 and 

in higher educational institutions 2,745. It is not known how many 
of these were from outside the city limits, so that the exact rates 
of school attendance over 14 years of age cannot be established. 

Professional and artistic education is abunCI.antly provided for, 
as well as special evening courses. The educational level is therefore 
undoubtedly high in spite of .difficulties from the dual system of 
denominational and non-denominational schools. 

Prostitution was officially abolished in the city in 1924 and no 
new inscriptions are made. Taverns resembling closely disorderly 
houses are, however, tolerated and are to some extent under medical 
supervision. 

INDICES TO CHAPTER A, IV. 

1. Languagu apoken (1930) : 

Percentage 
French most frequently.. • • • • • • . . . . . • . . . • . 62.3 
Flemish most frequently. . • • . • • • • • • • • • • • . • 34.7 
Both equally • • • . • • • • .. • • • . • .. • . • • . • • • • . • 47.9 
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2. Percentape of illiterates in the commuMs of Brussels and Schntrbttk ( 1930) : 

Ages 

7-15 
15-21 
21-60 

oe oo o o o o o o o ••, 00 0 o oo, 0 0 , 
0 0 0 0 0 0 0 0 

•• 0 ••• 0 ••••• 0 ••• •••••••••••••••• 

••••••••••• 0 ••••••• 0 0 ••• 0 0 ••••• 0. 

Perct"ntage 

2.75 
0.97 
4.66 

60 and over • . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.04 
Total 7 and over . . . . . . . . . . . . . . . . . . . . . . 5.31 

V. HousiNG. 

The number of dwelling-houses in the City of Brussl'ls incn·ased 
by 5.8% from 1920 to 1930, while the population decreast•d by 1.3%. 
The housing situation must thus have improved during this pt•riod, 
the more so as the new houses were undoubtedly lwtter on the 
average than the old ones that were demolished. The same is 
true for the whole of the urban agglomeration, as the number of 
dwelling-houses there increased by 19.1% during these ten years, 
while the population increased only by 9.9%. 

The ancient style of dwelling-house is rather small and generally 
houses only a few families. The average number of familit•s per 
house was 2.8 in 1930. Two-, three- and four-roomed apartnwnts 
were most numerous. Apartments of five rooms or more made up 
27% of the total in the whole built-up an•a. In lht•se large apart
ments there is very little overcrowding. Overcrowding is most 
serious in the one- and two-roomed apartmt·nts, which together 
made up 35.5% of the total. .1\fany of these very small apartments 
which housed 26.4% of the population are probably not very satis
factory, but the distribution of apartments in relation to the popu
lation is nevertheless better than in most French and many other 
continental towns. In Brussels, 26.2% of the population lived with 
more than one person per room, which cannot be considered satis
factory, but the corresponding percentage for Paris is 42.3. 

An unsatisfactory element in Brussels housing is I he frequency 
of basement apartments, many of which have the top of their 
windows only a few inches over the street-level. :\o statistics are 
available concerning this fmm of accommodation. 

It is naturally in certain parts of the old town that housing 
conditions are the least favourable. In 1920, I here were here 156 
blind alleys, some of them so narrow that one could touch both 
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• 
sides with outstretched arms. Some of these have since disappeared, 
and demolition is carried on actively in the worst areas. In 1935, 
131 houses were pulled down and 272 new ones constructed, giving 
an incidence of clearance of 4. 7 per 1,000 houses and of new construc
tion of 9.7 per 1,000. This must be considered satisfactory, the 
more so as the demolition of old houses has been added to by the 
work on the railway connection through the old town. 

It might be considered whether at least a part of the low basement 
apartments could not be condemned as unfit for habitation even 
though the house otherwise remains inhabited. 

INDICES TO CHAPTER A, v. 
1. Increase of the number of houses in Brussels from 1920 to 1930: 

Houses •..........•.•.... , •••.•••. 
Population .....•.•.......•..•••.. , 

City 

5.8 
Agglomeration 

19.1 
-1.3 

2. Number of families per house (1930): 
City ••.••••..•.••.•••••••.••••••••••.••• 
Urban area ...•..•...•.....•••.....••.••• 

3; Number of inhabitants per house (1930) : 
City ................................... . 

2.8 
2.5 

7.2 
Urban area ................... , . . .. . . . . . • 6.7 

9.9 

4. Ho~Ues demolished and new houses ronslructed per 1,000 houses ezisling 
in the citu of Brussels (1935) : 

Demolitions ............................ : 4. 7. 
New constructions ................... , . .. • 9.7 

5. Distribution of apartments bg size and bg inhabitants living in each categoru 
in the Brussela urban area (1930) : , . 

Number of rooms Apartments Persons 
Inhabitants per room 

t ~ .................... 12.38 6.66 1.46 
2 ..................... 23.11 19.75 1.16 
3 

••••••••••• 0 •• ••••• •• 21.71 21.29 0.89 
4 •••••••••••• 0. ••••• •• 15.79 17.06 0.73 
5 ..................... 8:93 10.34 0.63 
6 ••• 0 •••••• 0 ••••• 0 0 •• 0 5.43 6.48 0.54 
7 •••••••••••• 0 • 0 •••••• 3.29 4.11 0.49 
8 

••• 0 ••••••••••••••• 0. 
2.36 3.09 0.44 

9 •••••••••• 0 •• •••••••• 1.65 2.30 0.42 
tO and over ..........•... 5.35 8.92 0.36 

Total ••••••••• 0 •• •• 100.00 100.00 0.70 

6. Percentage of population living in apartments with more than one perso 
per room (1930) : 26.2, n 
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B. 1:-.IDICES OF VITALITY AND HEALTH. 

I. PoPULATION. 

The population of the metropolitan area of Brussels increased 
during the thirty years up to 1910 at an annual rate of about 2%. 
During the intercensal period 1910-1920, which included the war 
years, the annual rate of growth fell to about }%, while from 1920 
to 1930 it was 1%. 

The growth of the population of the city proper including the 
annexed territories, on the other hand, came to a standstill as early 
as 1900 or thereabouts since which date there has been a continuous 
decrease. During recent years the population decrease has been 
accentuated in part by extensive demolition in old congested areas 
through which the railway connection between the north and the 
south stations is being prepared. The point of saturation seems 
to have been reached also in some of the older suburbs, and growth 
is now practically confined to the outer rrsidcntial bt•lt. The 
population of Ixellcs has remained stationary since 1920, and that 
of l\Iolenbeek-St. Jean, St. Gilles and St. Josse-tcn-Noodc is actually 
decreasing. 

The composition of the population both of Brussels proper and of 
the remainder of the metropolitan area is remarkable for its heavy 
excess of inhabitants of female sex. At the census of 1930, there 
were 115 female inhabitants per 100 males, while the corresponding 
ratio for the Antwerp metropolitan area was only 107. The excess 
of female population is not particularly heavy in youth or in the 
age groups in which the men participated in the war, as is frequenlly 
the case in French towns. It exceeds the average only after the 
age of 50 and seems to be largrly due, in these age groups, to the 
considerable excess of male mortality. 

The female excess brgins at the age of 15 to 20 (domestic servants), 
where it is of 8%, and increases steadily with the age. 

Women of child-bearing age (15-45) made up 26.4% of the total 
population, which is only little above the normal for a large city. 
The causes of the abnormally low birth rate are certainly not to be 
found in the composition of the population. 
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The most striking feature of the age distribution of the popula
tion is the extremely small number of children. Children under 
15 formed only 15.8% of the population in 1930, as compared with 
29.4% in the United States and 30.6% in the Netherlands. Adequate 
protection of health in infancy and childhood and good schools 

· would thus constitute a smaller financial burden per caput than 
in most other localities. · 

Children under 10 numbered in 1930 only 61.7% of the adults 
from 30 to 40. As some of the children will die before they grow 
up, there would be a decrease of over 40% from one generation to 
the next if there were no immigration. The children under 10 at 
the census of 1930 were born from 1921 to 1930, since when there 
has been a further fall of the birth rate of about 30%. In reality, 
the reproduction rate is therefore a good deal lower than would 
appear from the above figures. This is an exceptionally striking 
example of how a large city consumes the population of other 
districts in order to grow or even just to exist. 

The City of Brussels possesses a population register at the 
Registrar's Office for births, deaths and changes of residence which 
is kept constantly up to date. It has to be corrected at each 
census, as all population registers must be, but it gives nevertheless 
a good indication of current population movements. There is a 
considerable amount of moving about between Brussels and the 
suburban communes which would make it impossible to keep track 
of the population without a population register. In 1935, 29,619 
persons corning from other communes took up residence in Brussels 
and 27,731 residents left to live in other communes. Furthermore, 
36,581 persons changed address within the city limits. Nearly 
half of the population thus changed domicile within a year. During 
the years 1931-1935, the net annual rate of emigration was 1.47 per 
1,000 population, that of natural decrease 3.75 per 1,000, giving a 
total annual population decrease of 5.22 per 1,000. It is thus seen 
that the low birth rate is responsible for nearly three-fourths of the 
population decrease. 

This is also reflected in a diminution of the size of the house
holds. The average household was found at the census of 1930 to 
be 2.6 persons as against 3.1 in 1910 and 3.6 in 1890. The average 
was about the same for the whole metropolitan district-2.66 in 
1930--but there are considerable differences between the various 
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communes, the smallest avl'rage household being of 2.2 pt>rsons 
in St. Josse-ten-Xoode, the Iargt·st of 3..1 in Woluwe-St. Pil•rre. The 
"average household" of Antwerp was of 3.1 or the same as that 
of Brussels in 1910. 

INDICES TO CHAPTER B, I. 

1. Resident population (December 31st, 1936}: 

City proper (from population register} • • . . . . . . . . . 193,481 
Fifteen suburban communes (estimate} • . . . . . . . . 722,794 

Total, metropolitan area . . . . . . . . . . . . . . 916,275 

2. Growth of the population : 

(a} Increase or decrease of population : 

Annual incrl"ase Entire Annual lncrt>n!l.e 
Brussels pt"r l,UOO metro- per 1,000 

Years City1 from prf'vious 1ulitan from prr,·lous 
census area 1 cenl'UI 

1890 205,096 11.9 514,013 19.0 
1900 218,623 6.6 617,466 20.1 
1910 218,969 0.2 748,654 21.3 
1920 203,058 -7.3 790,957 5.7 
1930 200,433 -1.3 869,281 9.9 
1936 193,481 -5.9 916,275 9.0 

(b) Migration and natural Increase or population, city or Brussels 
only (1931-1935}: 

Net emigration .................... . 
Natural decrease •................... 

Actual decr~ase •.................... 

Actual 
number 

1,459 
3.708 

5,167 

Annual rate 
per 

1,000 population 

1.47 
3.75 

5.22 

3. Age and sex distribution of the population of the City of Brus . .e/1 (1930} : 

Ff'mnle 
Age 1\lales Females Total population 

per 100 males 

Under 5 ............. 2.56 2.57 5.13 100 

5-14 •• 0 •• 0. 0 ••• •••• 5.31 5.34 10.65 100 

15-29 •••••••••••• 0 •• 11.41 12.44 23.85 109 

30-49 ••••••• 0 •• 0 •••• 15.87 1817 34.04 115 

50-69 ••••••• 0 ••••••• 9.73 12.02 21.75 123 

70 and over .......... 1.64 2.94 4.58 179 

Total ••••• 0 0 •• 46.52 53.48 100.00 115 

1 Population for areas as established alter the annexations of 1921. 
10 
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4. Percentage of women of child-bearing age (15-45), City of Brussels (1930): 

26.4. 
5. Percentage of children under 15 ( 1930) : 15.8. 
6. Children under 10 per 100 adults of ages 30 to 40 (1930): 61.7. 

7. Number of persons per household: 

1890 19oo 1910 1920 19:io 

City proper . . . . . . . . . . . . . 3.6 
Metropolitan area . • . . . . . . 3.8 

3.4 
3.4 

II. NATALITY. 

3.1 
3.1 

2.8 
2.9 

2.6 
2.7 

Vital statistics of cities always present considerable difficulties 
in dealing with the question of non-residents, notably in regard to . 
the proper classification of births occurring in maternity homes and 
deaths in hospitals. Where the city is only a part of a much larger 
urban area, as in the case of Brussels, this difficulty becomes very 
serious and its correct solution indispensable. 

Statistics of births and deaths of non-residents occurring in the 
territory of the City of Brussels can be obtained in full detail from 
the City Health Service. This service has, however, no record of · 
the births and deaths of Brussels residents occurring in other com
munes and this lacuna invalidates the data to a considerable extent. 
Records of such births and deaths are available in the Registrar's 
Office of the City of Brussels, but they contain no details as to sex, 
age, cause of death, etc. A fully corrected live-birth rate and general 
death rate cap therefore be obtained, but all other statistics will 
be uncorrected and thus give little more than rough indications. 

The importance of the problem is shown by the fact that 28.2% 
of the live births and 32.2% of the deaths occurring in the territory 
of the City of Brussels in 1935 were of non-residents. The number 
of births to mothers resident in Brussels occurring outside the city 
territory was approximately equal to that of births by non-resident 
mothers occurring in Brussels. The deaths of Brussels residents 
occurring outside the city numbered, on the other hand, only 37.7% 
of the deaths of non-residents occurring in the city. In order to 
obtain the full benefit of the considerable amount of work performed 
on vital statistics in the City of Brussels, it is indispensable that an 
arrangement should be made by which a complete correction for 
residence can be made in all the tables. 
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The live-birth rate duly corrected for residence was 16.4 pt•r 
1,000 population in 1921. It remained above 15 up to 19::!-l and 
above 12 up to 1931, since when it sank as low as 9.4 in 1936. 
Very few cities throughout the world show a lower birth rate. That 
of Antwerp is 11.2 and that of Ghent 14.4. 

The corrected live-birth rate based upon the female population 
from 15 to 44 was 35.8 per 1,000 in 1936 as compared with 52.6 in 
New Haven, Conn., although this latter rate is fairly low for an 
American city. 

In Belgium, infants dying before being registered are reported 
as still-births. A correction must therefore also be made for this 
source of error if international comparisons are desired. In 19:36, 

·thirty-three infants known to have lived were reported as still
births in the City of Brussels. The correction is not vt·ry important 
for the live-birth rate, hecause it increasrs it by only 1.8~(. It has 
been made in the rates given above. TI1e correction is of extreme 
importance, however, when dealing with the still-birth or infant 
mortality rate, as it diminishes the former by a third and augments 
the latter by 17%. 

The birth rate is considerably lower in the well-to-do sections than 
elsewhere. The rate can be established by administrative districts 
only for residents born in the city proper, and results are thrrdore 
only approximate. It is clear, nevertheless, that they are much 
below the average in the wealthy Quartier Leopold to the east of the 
old town and in the southern extension along the Avenue Louise. 
The birth rate is below the average also in the northern half of the 
old town as well as in the not very desirable district behind the North 
Station. It is somewhat above the average in the populous south
ern half of the old town and in Laeken and highest in the outer part 
of the northern extension. Nevertheless, the rate cannot be said 
to be even moderately high anywhere. 

The problem of the dilTerential hirth rate is important in most 
large cities, although in soine, such as Stockholm, the diiTcrrnce 
between the social classes seems to be disappearing. In Brusst•ls, 
this dilTerence is eviden1ly very considerable and adds to the urgency 
.of adequate measures for the protection of infant life in classes 
where this cannot be held to be assured through favourable condi
tions of life. In 1935, 1,153 infants, or 61.4% of the total born, 
were classified by the City Health Service as born to families of 
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the poor. The definition of such families is of necessity somewhat 
vague and based largely upon the living quarters, but even super
ficial observation makes it obvious that children are much less 
numerous in the well-to-do than in the poor districts. 

The proportion of illegitimate births is rather high. It was 
15.3% in 1933-1935. The corresponding ratio was 7.5 for Antwerp 
and 5.5 for Ghent. For the whole Kingdom it was 3.1. The in
cidence of illegitimate births is lower-7.9%-in the suburban 
area than in the city proper. It may be added that the above ratio 
for the City of Brussels has been corrected for births of non-residents 
in maternity homes. 

The marriage rate was 8.5 per 1,000 inhabitants in 1935, which 
is about normal for a large city . 

• 
1. Marriagu: 

INDICES TO CHAPTER B, II. 

Rate per 1,000 Inhabitants (1935) : 8.5. 
2. Rirth rate: 

(a) Live births per 1,000 Inhabitants fully corrected for residence : 

1921-1925 • • . . . . • . • • • • • . . . . • • • . • • • . • • . . • 15.0 
1926-1930 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 12.3 
1931-1935 • . . • . . . . . • . • . • • . . • . .. . • • • . • • . • 10.6 
1936 . • . • . . . . • . • . • • . . • • . • • . • • . . • . • • • • • . • 9.4 

(b) Decrease of birth rate in ten years (from 1921-1925 to 1931-1935): 
29.3%. 

(c) Live births per 1,000 women, 15-44 (1936) : 35.8. 

3. Resid~nt live births (not including those born outside of city limits) per 
1,000 lnhabrtants by administrative districts (1933-1935): · 

District 

I. (Old Town) ...•.•.• , .. • • . • . . • • • • • • 9.0 
II. (Old Town) .••• , . . • . • . . . . . . . . • . • . • 9.0 

III. (Old Town) ............ , ......... , 6.7 
IV, (Old Town) ............ , ......... , 4.9 
V. (Quartier Leopold),................ 3.9 

VVL (Southern Extension) , .• , •.••.• , • . . 4.2 
VI~I1. (North Station District) .. , , , •. , , •• , 6.3 

• (Northern Extension) , •.......• , • • • 9 
IX, (Northern Extension) ••....•... , • • • to:! 
X. (Northern Extension), ..•.. ,.' •. ,... 12.7 

Total • • . • . . • . • • • . • • . . . • • • • . • • • • 7.4 
4• Proportion of infants classified b · · 

61.4%. as orn to parents of the poor classu (1935): 

5. Proportion of illegitimate resident live births (1933-1935) : 15.3%. 
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III. STILL-BIRTHS, INFANT MoRTALITY AND 

MATERNAL MoRTALITY. 

HI 

Statistics of still-births and infant deaths cannot be obtained 
fully corrected for residence. For still-births, the only data avail
able relate to those registered on the city territory. This will cause 
no serious error, however, so long as the still-births are measured 
in relation to the total number of births, which is the propl•r way 
as they are essentially ante-natal deaths. The still-birth rate bast•d 
on the population is o[ little interest. 

Still-births are counted as such from the sixth month of p~rgnanry. 
Previous to that time, they are considered abortions, the registra
tion of which is also compulsory, but the reporting is naturally very 
incomplete. The abortions rt'ported amount to only about one
fourth of the real still-births. A birth is considered a still-birth 
if the child was dead when registered (Decree of 180G) and chihlren 
born alive but" presented without life "must be deducted from the 
records in order to obtain the real still-birth rate. This correction 
can be made fairly exactly, as a distinction is made hl'tween still
births dead before, during and after delivery. If this distinction 
is exactly made, the two first groups should be real still-births, 
the third infant deaths. During the three years 193:J-1935, 1G9 
still-births were reported to he dead before and 97 during delivery, 
while 45 reported as still-births were, in reality, born alive. 

The corrected still-birth rate for the City of Brussels was 39.2 per 
1,000 total births during the three yt'ars 193·1-193G. This is not an 
exct'ssive rate, although it is somewhat higher than for the whole 
of Belgium, where the corresponding rate was 32.5. The still-birth 
rate for the United States was 34.9 and that of the City of New 
Haven 28 per 1,000 births. 

There has been an appreciable decrease of the still-birth rate 
during the last ten years. The rate was 47.4 per 1,000 births in 
1921-1926 and the decrease has thus been 17.3%. 

·The still-birth rate was 37.3 per 1,000 for legitimate and 53.2 per 
1,000 for illegitimate births in 1933-1935. The excess of the ille
gitimate over the legitimate rate was 42.6%. 
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So far as the infant mortality under one month is concer~ed, it 
is preferable to use the deaths and births including.non-resi.dents, 
not only because the figures for the " children presented Without 
1.ife " are available only for both combined but also because the 
majority of the deaths under one month. oc~ur during the .first week 
or two of life, when the infants are still m the matermty homes 
where they were born. The neo-natal mortality thus obtained is 
consequently as close to reality as it can be under the present 
registration system, and any errors will be negligible. 

The infant mortality under one month thus computed was 35 per 
1,000 live births during the three years 1934-1936. The correspond
ing rate was 36.3 in 1924-1926, and the decrease has accordingly 
been only 3.6% in ten years. This rate . cannot be considered 
excessive, however, and it differs but little from that of the whole 
of Belgiuin (32) or of the United States (33.5). 

All uncertainty in regard to the distinction between still-births 
and infant deaths may be eliminated by combining the still-birth 
rate and the neo-natal death rate. This " birth mortality rate " 
was 74.2 per 1,000 in 1934-1936 as compared with 83.7 in 1924-1926. 
The decrease in ten years was thus 11.4%. This is not much, but 
the rate cannot be said to be excessive. There is, however, still 
room for improvement, as a comparison, for example, with Dutch 
or Swiss towns will show. This rate should give some indication 
of the state of the obstetrical organisation and of pre-natal care and 
is of interest particularly in this connection. 

There is no significant difference between the neo-natal mortality 
of legitimate and illegitimate infants. In 1933-1935. the former 
was 29.6 and the latter 28.4 per. 1,000 live births. The favourable 
rate of the illegitimate infants in this first month of life is undoubt
edly due to the fact that about 90% of the illegitimate births occur 
in the Public Assistance maternity home and that the infants 
are th~refo~e properly cared for during the first ten or twelve days 
of. the1r e~stence. Bad care to which they may be exposed later 
will show Its .effects only in the mortality of subsequent months . 

. The question of correction for residence becomes much more 
diffic~lt after the first month of life. It may be assumed that 
prachcally ~II the i~fants of Brussels residents born in maternity 
homes out~1de the hmits have returned home in course of the first 
month of hfe and that most of those born to non-resident mothers 
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in the maternity homes of the city have left for their communes 
of residence. ·Consequently, it seems preferable to use the live 
births corrected by the Registrar's office as a basis for the later infant 
mortality rate. • 

The change in the aspect of the residence question after the first 
month of life is seen from the fact that, of the infant deaths 
under one month occurring on Brussels City territory, 48.2% were 
of non-residents (1934-1936) while the correspon<'ing percentage 
for infant deaths from 1 to 12 months was only 16.9. If only the 
resident infant deaths were included, the later infant mortality would 
be 65.5 per 1,000 live births, while, if the non-resident deaths were 
added, it would be 78.9. The former figure is certainly too low, 
as there will undoubtedly be some infants of residents dying 
outside the city limits. The latter rate is likely to be too high, as 
these infants are probably Jess numerous than those of non-residents 
dying in city hospitals. It is probable, therefore, that the true 
infant death rate from 1 to 12 months of age of the City of Brussels 
was somewhere between 70 and 75 in 1934-1936. This is a high 
rate which compares unfavourably with the whole of Belgium, 
where the corresponding rate was 5-1.5 in 1933-1935, and still more 
so with countries where the reduction of infant mortality has been 
actively pursued (the United States, 24.1 ; Dutrp towns over 
100,000 inhabitants, 19.6). 

The reconstruction of the true total infant mortality from the 
above rates for neo-natal and later infant mortality, shows that 
it cannot have been less than 105 per 1,000 live births in 1!)3,1-1936. 
Equally high or higher infant death rates in large cities are found 
only at Quebec in North America and in Europe only in cities of 
Poland, Hungary, the Balkans and farther east. The infant death 
rate for The Hague was only 31 per 1,000 during the same years 
and that of Oslo 26. This unfavourable situation of Brussels is 
entirely due, as shown above, to the later infant mortality and not 
to the neo-natal mortality. The high infant mortality is all the 
more noteworthy as the natality is exceptionally low. 

There has been some improvement during the last ten years, 
but it might have been greater. In 1924-1926, the later infant 
mortality was 85.2 per 1,000 live births excluding non-resident 
deaths and 101.7 if including them. There has thus been a reduc
tion of 23% since then, but the birth rate fell by 30% during the 
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same period. The reduction of infant mortality as a whole during 
this period was 17%. 

Considering only the resident deaths, the later infant mortality 
"Was (1933-1935) 93.8 per 1,00Q live births for the illegitimate and 
64.2 per 1,000 for legitimate births, which gives an excess of 46% 
of the mortality of the illegitimate over the legitimate infants at 
the ages of 1 to 12 months. This is about the same excess as was 
found for the still-births. 

The infant mortality varies greatly from one part of the city to 
another, as might be expected. Full correction for residence 
could not be made by administrative districts, and the infants born 
alive but " presented without life " could not be included in the 
infant deaths. The rates relate therefore to total. infant mortality 
of resident deaths based on births to Brussels residents. Never
theless, they bring out striking differences between the poorer and 
the more well-to-do districts. The infant mortality rates thus 
established vary from 54-67 in the Quartier Leopold, Laeken and 
the southern extension to 150-173 per 1,000 live births in Districts I 
and II (southern half of the old town) and VII around the North 
Station. In the other districts, they vary from 91 to 109. The 
infant mortality is thus roughly three times as high in the worst 
districts as if! the best. In view of the fact that the natality 
is much higher in the poor districts than in the well-to-do areas, it 
is evident that the causes of the high infant mortality of Brussels 
must be looked for primarily in social conditions. 

Statistics of causes of infant mortality can be obtained only 
for deaths of residents occurring . in the territory of the City of 
Brussels. 

Rates have been worked out-under 1 month on a basis of live 
births of residents occurring in the city territory, from 1-12 months 
on a basis of resident live births fully corrected by inclusion of 
resident birtlis occurring outside the city territory. In both cases, 
the rates are probably a little too low, but they represent undoubt
edly the nearest approach to reality which can be effected. 

The causes of death under one month of age call for little comment. 
The .. mortality from premature birth, malformation, congenital 
deb1hty and other causes peculiar to the earliest infancy is quite 
moderate. There are, however, even in this group some deaths from 
diarrhrea and broncho-pneumonia which might have been avoided. 



HEALTH INDICES 1~5 

The mortality from 1 to 12 months of age, on tlw otht•r hand, 
presents a heavy loss of life due to preventable causes ancl. notably 
diarrhrea (19.3 per 1,000), broncho-pneumonia (13.4) and convul
sions. The mortality from measles and whooping-cough is also 
heavy and may, as usual, be attributed largely to avoidahlt• compli
cations. These statistics show that the high mortality at this age 
could be greatly reduced simply by propt•r ran• and nutrition. 
Comparison with the statistics for Kew Hawn shows similarity in 
the causes of de~th under one month but radically difTen·nt rorHli
tions for the later infant mortality. Spot maps of dt·aths from 
infant diarrhrea published annually by the city health service show, 
as might be expected, that these dt•aths are conl"t'nlralt•d in thr 
poorer districts, while tht•re arc none in the well-to-<lo <listrirts. 

Statistics are available for materr.al deaths oct"ur ring in I he 
city territory and can be divided into deaths of n·sidt•nts and those 
of non-residents. As the corresponding number of births inrluding 
still-births can he obtained, the ratt·s for t•adl of tlw two groups 
should be exact. 

These two groups have been krpt separate as the in<"i<lem·r of 
mortality seems to he quite difTerent, in fact surprisingly difTerent. 

The maternal death rate of resicknts was 3.1 pt•r 1,000 births 
in 1931-1935 which is a wholly favourable rate and distinctly 
lower than those prevailing in the Cnitrd Stall-s. PuNpt•ral s•·p
ticremia, however, made up half of it, and this could pruhahly he 
reduced. 

The maternal death rate of non-residents, on the other hand, 
was 10.9 per 1,000 births, which is an abnormally high ineidenct•. 
Puerperal septicremia caused 2.8 pt•r 1,000 births an<~ put·rpt•ral 
hremorrhages 2, which is excessive. The number of <l.eaths (:1.9 per 
1,000) attribult•d to ectopic gestation st•t•ms almormally high, and 
one wonders if this is not simply induced abortion thus <l<·scrilll·d 
for legal reasons. If so, it is possible that one half or more of this 
excessive maternal mortality was due to cases of abortion t•oming 
into hospital in a desperate condition. It would seem that this 
point should be cleared up since the efTect might he to rrduce the 
maternal mortality rate, a rate which would hl' favourable wt•rr it 
not for these oddly described non-resident dt•aths. 
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INDICES TO CHAPTEJl B, III. 

J. Still-birth& per 1,000 total birth& (1934-1936) : 39.2. 
2. Decrease of still-birth rate in len years (1924-1926 to 1934-1936): 17.3%. 
3. Still-birth& per 1,000 lola! birth& by legitimacy (1933-1935) : 

(a) Legitimate : 37.3. 
(b) Dlegitimate : 53.2. 
(c) Excess of Illegitimate over legitimate rate : 42.6%. 

4. Neo-nalal mortality per 1,000 liiHI births (1934-1936) :'85. 
5. Decrease of neo-natal mortality in ten years (1924-1926 to 1934-1936): 3.6%. 
6. "Birth mortality" (still-births plus neo-natal mortality) (1934-1936): 74.2. 
7. Neo-natal mortality per 1,000 live birth& by legitimacy (1933-1935) : 

(a) Legitimate : 29.6. 
(b) Dlegitimate : 28.4. 

8. Later infant mortality (1-12 months) per 1,000 live births (1934-1936) : 

(a) Excluding non-residents : 65.5. 
(b) Including non-residents : 78.9. 

9. Decrease of later infant mortality in ten gears (1924-1926 to 1934-1936) : 
23.1%. 

10. DecreiUle of whole infant mortalily in ten gears (same period) : 17.3%. 
11. Later infant mortality per 1,000 live births by legitimacy (resident deaths 

only) (1933-1935): 

(a) Legitimate : 64.2. 
(b) Dlegitimate : 93.8. 
(c) Excess of Illegitimate over legitimate rate : 46.1 %· 

12. Infant mortality (resident births and deaths without children born alive 
but presented without life) per 1,000 liiHI birth& by admlnistraiive districts (1931· 
1935): 

District 

L ................................. . 
II. 

III. 
IV. 
v. 

VL 
VII. 

VIIL 

o 0 0 0 0 0 • 0 • 0 o o o o o o o o o o o o o o o o o 1 o o o 0 o 0 

••••• ' .................... 0 •• •••• 0. 

••••••••• 0 •••••••••••••••• 0 ••••••• . 
••• 0 •• 0 ••• ~ • 0 ••••• 0 0 • 0 •••••••••••• 

• 0 •• 0 • 0 •• 0 ........................ . 

•••• 0 •• 0 •••••••••••••••••• 0 ••••••• 

o o 0 0 0 0 0 0 0 o 0 0 0 o o o 0 0 o o 0 0 o o o 0 0 o o 0 o 1 
0 0 

IX. and X .••.••••..••.•• , •.••••..•••• 

Total 
•••••• 0 •••••••••••••••• 0 •• 

161 
150 
103 
91 
67 
54 

173 
64 

109 

111 
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13. Deaths under ont mnnth (residents only) from principal causts ptr 1,000 lit•t 
births (1933-1935): 

Causes 

Epidemic diseases ..................... . 
Syphilis .............................. . 
Broncho-pneumonia ................... . 
Diarrhcea ............................. . 
Convulsions .......................... . 
Premature births, debility, etc ........... . 
Other known causes ..................... . 
Unknown ............................ . 

Total .................... . 

Brussels 

0.0 
0.5 
1.1 
2.7 
2.3 

18.0 
1.6 
3.2 

29.4 

0.3 
0.5 
0.6 
0.0 

2-1.8 
1.8 
0.2 

28.3 

14. Infant deaths from 1 to 12 months (residents only) from principut causes 
per 1,000 li11t births (inrluding those born outside or city) (1933-1935): 

Causes 

Measles 
"'hooping-cough ...................... . 
Other epidemic diseases ................. . 
Tuberculosis .......................... . 
Syphilis .............................. . 
Broncho-pneumonia ................... . 
Other respiratory diseases ............... . 
Diarrhcea ............................ . 
Convulsions ...... , ................... . 
Congenital debility, etc •.................. 
Other known causes .................... . 
Unknown 

Total .•.................•. 

13russels 

4.4 
3.2 
1.4 
1.0 
1.2 

13.4 
5.1 

19.3 
10.9 
3.9 
3.9 
1.0 

68.7 

~('W IIU\"('0 

1.1 

0.2 
0.2 
3.3 

1.4 

4.0 
3.4 
0.0 

13.5 

15. Maternal mortality by eauses per 1,000 total births of residents and non• 

residents occurring on the city territory (1931-1935): 

Causes 

Abortion ..................... · · ·. · ·.-
Ectopic gestation ................•. - .... 
Placenta prrevia and puerperal hremorrhage. 
Puerperal septicremia ....•....•.. - .. · • • · 
Albuminuria and other tox:emias •..•.•. - .. 
Other accidents of childbirth ..•••.•..•... 

Total •.•..•.......••••...• 

Hesidents 

0.5 
0.6 
0.1 
1.4 
0.2 
0.2 

3. J 

Non-rl"sid('nta 

0.6 
3.9 
2.0 
2.8 
0.3 
1.4 

10.9 
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IV. GENERAL MORTALITY AND CAUSES OF DEATH. 

The general death rate has exceeded the birth rate every year 
since 1924, although the age constitution favours a low death rate. 

In 1936, the death rate fully corrected for residence and with 
inclusion of live-born infants" presented without life" was 14.3 per 
1,000 population, or 52% higher than the live-birt~ rate. The gene
ral death rate averaged 13.4 for the years 1934-1936. Ten years 
earlier (1924-1926) it was 15.2, and the decrease has thus been 

. 11.8%. 
The distribution by sex and age can be obtained only for deaths 

occurring on the city territory. If, of these deaths, those of non
residents were included, the death rates would become much 
too high ; if, on the other hand, only those of residents were included, 
they would become too low. The procedure followed to obtain as 
close an approximation as possible to the real specific death rates 
by age and sex has therefore been to take the deaths of residents 
occurring in the city territory and to add to them those occurring 
outside the city limits, assuming that their age and sex distribution 
are the same. For the years 1931-1935, this increases the resident 
deaths occurring within the city limits by 13.365%. It is entirely 
possible that the age distribution of the deaths occurring outside 
the city is not quite the same as that ofthose occurring in the city, but 
the error is probably not very large, and it is the best approximation 
which can be obtained under the circumstances. The population 
in the second year of life is estimated from births and infants deaths 
during the previous year. No distinction of sexes has been made 
under 15 years of age, as this is of little interest in connection with 
health conditions. 

On the basis of these estimates, the specific death rate is found 
to be 25.5 per 1,000 for the second year of life and 4.3 per 1,000 for 
the ages 2 to 5, during the five years 1931-1935. This is a high 
rate for the second year of life. It would have been very high even 
if it had not been increased by 13% for the deaths occurring out
side the city limits. It is about twice as high as for the whole of 
Belgium, where the corresponding rate was 12.4 for the years 1933-
1935. The death rate in the second year of life was 8.6 per 1,000 in 
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Dutch cities over 100,000 inhabitants (1930-1932) and 9.8 in Copen
hagen (1931-1933). The mortality during this year of life is not 
so e:'cessive, however, as that of the later infant mortaiity, and 
similar rates were found ten years ago in large English cities. 
Improvement seems to have been rather slight at this age, exn'pt 
when compared to quite unfavourable years, such as Hl21, 1926 
and 1927. 

The specific death rate of the ages 2 to 5 was 4.3 per 1,000. This 
is a more favourable rate, which does not exceell that prevailing 
in large English cities, although there is still room for improvl'nwnt. 

The combined lleath rate for the ages 1 to 5 was 9 per 1,000, which 
is twice that of the United States (4.5 in 1934) and about four times 
that of New Haven (2.2 in 1932-1934). It is lower than the rates 
prevailing in Southern, East Central and Eastt•rn Europe, but 
distinctly higher than the rates of Northern and Central Europe. 

The mortality of school age (the groups 5 to 15), on the other hand, 
was only 1.6 per 1,000, which indicates conditions similar to those 
of the Netherlands, the Scandinavian countries, Switzerland, Gl·r
many and the United States. The other European countrit·s have 
a higher death rate at this period of life. 

It appears from this analysis, therefore, that efTorts at saving 
human life in Brussels ought to be directed especially toward an 
amelioration of the later infant mortality and the mortality of pre
school age, notably the second year of life. 

The specific death rates of the ages from 15 to 30 are similar to 
those of countries with advanced health conditions and fully as 
favourable as in the United States. This satisfactory situation 
continues throughout life for the female sex, but, after the age of 30, 
there is a very marked excess of male mortality. This excess 
over the corresponding female death rate is 51.5% in the age-groups 
30 to 50 and rises to 92.1% at the ages of 50 to 60, after which it 
diminishes. This large excess of the male mortality cannot be due 
to a faulty distribution by age of the deaths of Brussels residl'nts 
occurring outside the city territory. It does not exist previous to 
the age of 30, and there is no reason why women of middle and 
advanced ages should be more liable to die out of town than men. 

It is not uncommonly observed that city life has a more injurious 
effect upon men than upon women once youth is passed. This is 
commonly attributed to the frequently unhealthy nature of the 
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work of men. In Brussels proper, there are, however, no l::Jrge 
industries which might be particularly injurious to health, and 
workshops and factories are closely inspected. The excess mo~ality 
is nevertheless abnormally heavy, and there must be reasons for 
this. We shall not venture to suggest any such possible teasons., 
but a thorough analysis of this situation might furnish useful indi
cations for future health work. 

There seems to have been but little change in the adult death. 
rate in recent years. Including only resident deaths occurring 
in the city territory, the death rate of ages 15 and over was 13.1 per 
1,000 in 1930-1932 and 12.9 in 1933-1935. These were normal 
years without serious influenza outbreaks which could influence 
the rates materially. 

Statistics of causes of death by age and sex can be obtained only 
for deaths of residents occurring on the territory of the City of 
Brussels. As it is not unlikely that deaths of residents occurring 
in the city territory may be due particularly to certain diseases or 
accidents which are more likely to entail hospital treatment than 
others, it seems preferable not to make estimates as to the causes 
of these deaths, but to give the death rates for those occurring in 
the city only. It should be remembered that most of these must 
be lower than the death rates fully corrected for residence would be. 

The causes of death in the second year of life are clearly a conti
nuation of those of the later infant mortality less those peculiar 
to early infancy. The rates are naturally lower on the whole than 
during the first year of life, but there is still a very high mortality 
from broncho-pneumonia and from diarrhrea, diseases which are 
certainly preventable to a large extent. There is also a high mor
tality from other respiratory diseases and from the current epidemic 
diseases of childhood. 

During the following three years of life up to the age of 5, 
diarrhrea disappears as a cause of death and the importance of 
broncho-pneumonia and other respiratory diseases is greatly 
diminished. Measles and whooping-cough also cause fewer deaths, 
but diphtheria has become the most important single cause of death. 
This is of particular interest, because immunisation against diph
theria is actively pursued only when children enter a school or 
kindergarten and not during the second year of life, when protection 
begins to become necessary. . 
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·.The causes of death at the ages 5-1-l call for little conunent. 
Diphtheria, as well as the other epidemic diseases of childhood, has 
lost !ts importance as a cause of death, and the same is the rase 
with broncho-pneumonia. Tht>re are still some deaths from 
tuberculosis, but less than at pre-school ages. Death sel'ms at this 
period of life to be more or less accidental and spread over a grl'at 
many causes, none of which is in any way predominant. The low 
-diphtheria mortality in comparison with that of children from 1 to 
5 years is noteworthy. 

When analysing the causes of death of adults, it should he krpt 
in mind that at least some of the rates are certainly too low through 
the deaths -of residents occurring outside the city h'rritory not 
being included. This seems to be the case notably with deaths 
from accidents. It is true that there are no big industries aml that 
_traffic accidents are less common than in many other towns ; m•ver
theless, the accident death rate shown below is certainly too goOll 
to be true for a large town. 

The female death rates are favourable throughout life and 
especially at the ages 50 to 70. None of the causes of death can 
be said to he more common than might be expected. The female 
rates are therefore useful as a basis of comparison for the male 
rates, the more so as errors due to residence are probably about the 
same for the two sexes. 

The only causes of death showing a female excess are cancer and 
diabetes, and this is normal. The male excess of deaths from acci
dents, suicide and cirrhosis of the liver is equally normal and calls 
for no comment. It is not normal, on the other hand, that the 
male tuberculosis death rate should be three times the female 
rate at the ages 30 to 50 and five times at the ages 50 to 70. 
This is the most striking feature of the male excess mortality and 
calls for further investigation. Tuberculo~is alone is not capable, 
however, of causing the entire excess mortality that we find for 
males. It is equally worthy of attention that the male death rate 
from nephritis is more than twice as high as the female rate after 
the age of 50. There is also a heavy male excess mortality from pneu
monia, heart disease and cerebral hremorrhage at the ages from 30 to 
70, which seems to be rather abnormal. It would thus appear that 
the trouble comes not from conditions affecting the lungs directly, 
such as dusty industries, but rather from causes injurious to the 
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organism in general and to the bloo({,:essels and related organs in 
particular. These conditions have no etl"ect upon malignant gro\vths 
or metabolism as influenced by diabetes. Whatever they are, they. 
seem to be peculiar to the male sex and should be looked f~r in 
fields where the life of men, especially between 30 and 70, differs 
from that of women. 

The unusually large excess of male suicides is also striking. 
Suicide is everywhere more frequent among men than among 
women, but it is certainly unusual to see male rates as much as· 
five times the female rates after fhe age of fifty. These rates are 
of interest also in that they c:l.ispel any doubts that might remain 
as to the influence of the question of residence, for it is not to be 
supposed that women are particularly prone to go out of town to 
commit suicide. The female suicide rate was normal, the male rate 
very high after the age of thirty. The parallelism of the male 
excess mortality from suicide and from tuberculosis up to the age 
of 70 is striking. 

INDICES TO CHAPTER B, IV. 

1. General riealh rate corrected for residenu per 1,000 resident inha11ilants : 

1924-1926 15.2. 
1934-1936 : 13.4. 

2. Decrease of general death rate in ten years : 11.8%. 
3. Specific death ralfs In childhood per 1,000 ~hildren of each age (1931-1935): 

1-2 years • . • • • • • • . • • • . • • • • • . • • . . . . . • • . 25.5 
2-5 years • . • • • • • • • • • • • • • • • • • . • • . • . • • • • 4.3 
5-15 years • • • • . • • • • • • • • • • • • • • • • • • • • • • • • 1.6 

15-20 years • • • • • • • • • . • • • • • • • • • • . • • • • • • . • 1.7 

4. Specific death rafts of adults 11y sez and age per 1,000 population, and per· 
cenlage ezcess of male over female mortality at each age (1931-1935) : 

Ages Mal eo Females 
Percentage of 

male exceu 
20-30 0 •••••••••• 0 •••• 0 ••• 0 •• 2.7 2.6 3.8 
30-40 •••• 0 ••••• 0 0 ••••••• 0 0 •• 5.0 3.3 51.5 
40-50 ••• 0 ••• 0 •• 0 •••••••••••• 9.7 5.7 70.2 
50-60 

• 0 •••• 0 0 0 0 ••••••••••••• 21.9 11.4 92.1 
60-70 

•••••••• 0 •••••••••• 0 ••• 45.8 27.5 66.5 
70 and over .. ···············. 122.1 103.7 17.7 
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5. Principal causes of death in childhood occurring among residents of Brussels 
on the citfl ~erritory per 100,000 inhabitants of thtse ages (1933-1935): 

1-2 yean 2·5 years 5-15 yl"an 

Measles 
•• 0 ••••••••••••••••• 00 ••• 290.9 37.7 0.0 

Whooping-cough 
•• 0 0. 0 ••• 0 ••••••• 145.5 16.2 0.0 

Diphtheria 
•••••••• 0 0 0 •• 0 •••• 0 0 0 0 36.4 64.6 1.6 

Scarlet fever 
•• 0 ••• 0 ••• 0. 0 ••• 0 0 •• 0 0.0 21.5 1.6 

Tuberculosis 
• 0 •••••••• ......... 0 ••• 72.7 48.5 17.5 

Simple meningitis ................. 90.9 48.5 3.2 
Broncho-pneumonia .............. 600.0 26.9 0.0 
Other respiratory diseases .......... 200.0 26.9 8.0 
Diarrhrea 

••••••• 00 ••• 0 •••• 0. 0 •• 0 509.1 0.0 0.0 
Appen<licitis 0 0 •••••• 0 •••••••••••• 0.0 21.5 11.2 
Accidents ••••••••••••••• 0 0 0 ••••• 0.0 5.4 12.8 
Other causes ••••••••••••• 0 0 0 ••••• 290.9 48.5 57.4 
Unknown • 0. 0 0 ••••••••••••• 0 •••• 0.0 0.0 0.0 

----
Total 0 0 0 • •••• 0 0 • •••• 2,236.4 366.2 113.2 

6. Principal causes of death among adults by sex and age occurring among 
residents of Brussels on the city territory per 100,000 inhabitants of each sex and 
age (1933-1935): 

70 and 15 and 
(a) Males: 15-30 3~50 50-70 over over (total) 

Tuberculosis ••• 0 •••••••• 80.6 197.5 276.6 166.2 181.6 
Cancer 0 •••••••••••••••• 3.0 22.5 308.1 934.7 127.4 

Diabetes ............... 1.5 4.3 36.8 93.5 15.4 

Cerebral hremorrhage, em-
holism and thrombosis .. 3.0 21.5 255.6 1,474. 7 136.6 

Diseases of the heart, peri-
cardium, etc ........... 9.0 88.0 617.9 3,053.3 323.9 

Influenza, bronchitis and 
pneumonia ••• 0 •• 0 •• 0. 9.0 53.7 187.3 706.2 101.8 

Cirrhosis of liver .........• 0.0 17.2 68.3 0.0 24.2 

Nephritis ............... 3.0 16.1 129.5 623.1 66.5 

Suicide ••••••• 0 • ••••••• 14.9 34.3 98.0 207.7 52.0 

Accidents •• 0 ••••••••••• 13.4 11.8 38.5 72.7 21.6 

Senility ........ ····· ... 0.0 0.0 49.0 1,817.4 89.5 

Other causes ............ 50.7 135.2 518.1 1,703.2 273.2 

Unknown ............... 1.5 23.6 110.3 166.2 44.9 

Total ............ 189.6 625.7 2,694.0 11,018.9 1,458.6 

11 
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(b) Females : 

Tuberculosis .•.••....••• 
Cancer ..•••...•••.••..• 
Diabetes ••...••••...... 
Cerebral hemorrhage, em

bolism and thrombosis •. 
Diseases of the heart, peri

cardium, etc. .•••.••.•. 
Influenza, bronchitis and 

pneumonia •.•........ 
Cirrhosis of liver ••......• 
Nephritis ••.•........... 
Suicide ..•......• , ..... 
Accidents •.•........... 
Senility .......•.••....• 
Other causes .....•..•... 
Unknown ............. . 
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15-30 

68.5 
6.8 
0.0 

0.0 

20.5 

9.6 
0.0 
5.5 
9.6 
1.4 
0.0 

53.4 
1.4 

3Q-50 

. 65.6' 
48.7 

1.9 

17.8 

67.5 

26.2 
8.4 

. 15.0 
10.3 

2.8 
0.0 

113.4 
12.2 

5o-7o 

55.3 
290.5 

46.8 

164.4 

388.2 

10D.6 
9.9 

55.3 
19.8 
19.8 
34.0 

277.7 
25.5 

70 and 15 and 
over over (total) 

133.2 
706.8 
121.7 

1,089.1 

2,635.8 

712.5 
40.6 

283.9 
40.6 
57.9 

2,247.7 
1,141.2 

69.5 

68.0 
143.5 

20.9 

120.7 

305.0 

85.6 
8.6 

40.4 
14.6 
10.5 

154.0 
206.7 

16.4 

Total • . • • . . . . . . . . t 76.6 389.9 1,487.8 9,280.5 1,194.9 

7. Perunlage e:t:CeS$ of male death rate from certain causu over corresponding 
female rate (1933-1935) : 

Tuberculosis •••••••.•.•• 
Cancer •••......•.••.... 
Cerebral hsemorrbage •.•. 
Diseases of the heart ••.•• 
Pneumonlas, etc. •..•.••. 
Nephritis •...••••....••. 
Suicide ............... . 
All causes ............ .. 

15-30 

17.7 
-55.9 

-56.1 
-6.3 
-45.5 

55.2 
7.4 

3Q-50 

201.1 
-53.8 

20.8 
30.4 

105.0 
7.3 

233.0 
60.5 

V. MoRBIDITY. 

5Q-70 

400.2 
6.1 

55.5 
59.2 
86.2 

134.2 
394.9 

81.1 

70 and 15 and 
over over (total) 

24.8 167.1 
32.2 
35.4 
15.8 

-0.9 
119.5 
411.6 

18.7 

-12.2 
13.2 
5.9 

18.9 
64.6 

256.2 
22.1 

Very little information can be obtaim;d concerning morbidity 
except from the notification of contagious diseases. The notifica
tion of tuberculosis cases is obviously quite incomplete and case 
records cannot be obtained from the various social insurance 
organisations. 

Notification of contagious diseases is not compulsory for practis
ing physicians, except for the quarantine diseases, which are prac
tically unknown in Belgium. The notifications received by the 
Brussels Health Service came mostly from the hospitals and schools. 
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Practi_sing physicians seemed to be in the habit of reporting only 
typhmd fever, diphtheria and scarlet fewr. Judging from the 
case-mortality rates, the reporting of thrsc three disl•ases Sl'l'llls to 
be fair. For the minor epidemic disrases, thr reporting is probably 
of value only at school ages. 

No case of smallpox has occurred since 1929, aJHl typhus 
fever is unknown. The incidence of typhoid fever is low ; the 
case incidence was 0.5 per 10,000 inhabitants and the mortality 
1.4 per 100,000 (1932-1936). The high case-mortality rate (2!1.8';;,) 
suggests "that some cases may have escaped notification. Para
typhoid fevers seem to he rare ; only two cases were reported during 
the last five years. There seems to have been some imprownll'nt 
during the last ten years in respect of typhoid fever, as tlw n·sidl•nt 
death rate from this cause was 3.4 per 100,000 in 1922-1926. Both 
the case rate and the death rate have decreasl•d by 58% during 
these ten years. 

The reported incidence of diphtheria cases was 4.-t pl'T 10,000 in
habitants during the same five years (1932-1936) and the dl•ath rate 
was 2.5 per 100,000, as compared with a case rate of O..t per 10,000 
in New Haven. The reported case-mortality rate was 5.7';~. Tiwre 
seems to have been no substantial progress in n•gard to diphtheria 
con~rol during the last ten years, as the reported case inl"idence was 
2.9 per 10,000 and the mortality 2.2 per 100,000 h·n years ago (1 ()22-
1926); that is, considerably lower than it is now. The 1liphtheria 
immunisation in the schools has obviously giv1·n good n·sults, as 
only 6.7% of the diphtheria cases were reported by the primary 
schools (1933-1935), while 22.1% of the scarlet fever casl'S were 
reported by these. Further reduction of the diphtheria incidence 
seems therefore to be dependent on early immunisation of pre-school 

children. 
Both the incidence (11.1 per 10,000) and the case mortality rate 

(0.8%) of scarlet fever are the same as in New I Iaven. The disease 
is of common occurrence, but quite mild in type. The case rates 
for the minor epidemic diseases of childhood arc of little interest as 
the reporting is incomplete ; they are prevalent as (•]sewhere. The 
high mortality caused by measles is worthy of mention, however, 
as it depends in the main upon avoidable complications. In 
Brussels, the measles mortality (1932-1936) was 21 per 10,000 
children under 5, while the corresponding rate for New Haven was 
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only 1.8, although measles is as widespread in the latter town as 
it can be. 

Poliomyelitis and the other epidemic diseases of the ce?tral 
nervous system are rare. 

Notifications of tuberculosis cases amounted to only half of the 
deaths (507 cases and 1,046 deaths in 1932-1936). The number 
of cases attending the tuberculosis dispensary of the National 
Belgian League against Tuberculosis gives a better idea of the 
incidence of this disease. In 1936, 1,513 persons diagnosed as 
suffering from pulmonary tuberculosis were treated· at this 
dispensary. The area served by this dispensary includes the old 
town and some of the adjoining territory toward St. Gilles, with 
probably about 200,000 inhabitants. The rate of active cases 
would thus be about 75 per 10,000 inhabitants, but this would 
naturally include only the poorer part of the population. 

Venereal diseases are not notifiable, and no definite information 
is available concerning their incidence. 

INDICI!!I TO CHAPTER B, v. 

1. Casu of epidemic diseases reported and case rates per 10,000 population 
(1932-1936) : 

Ca•e rate Death rate 
Cases per 10,000 Deaths per 100.000 

population population 
Typhoid fever .............. 47 0.5 14 1.4 
Paratyphoid fever ••........ 2 0 
Diphtheria 0 ••••••••••••••• 435 4.4 25 2.5 

· Scarlet fever ............... 1,096 11.1 9 0.9 
Measles •• 0 •• ••••••••••••• 0 2,556 26.0 120 12.2 
Whooping-cough •••••••• 0 • 0 781 7.9 42 4.3 
Chicken-pox ••••••• 0 •••• 0 •• 1,366 13.9 0 
Mumps ••• 0 •••••• 0 ••••••• 0 823 8.4 0 
Poliomyelitis .............. 14 0.1 0 
Cerebro-spinal meningitis •••. 0 9 0.9 

Nole.-Cases reported only from the Registrar's Office after death are not 
Included as cases. · 

2. Reported ease-mortality rate of certain epidemic diseases (1932-1936) : 

Pereentago rate 
Typhoid fever 

............ 0 ••••••••••• 0. 0 29.8 
Diphtheria • . . . . . . . . . • . . . . . . . • • . . • • • . • 5. 7 
Scarlet fever •......••••••.••••• 0. ••• •• 0.8 
Measles .. .. .. .. • .. .. .. .. . .. .. .. .. .. .. 4. 7 
Whooping-cough • .. .. • .. .. • .. .. .. • .. .. 5.4 
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3. Percentage increase or decrease in ten years of : 

Typhoirl fever ................. . 
Diphtheria ................... . 

Case ratt' 

-57.5 
+50.9 

VI. I:-!SA!':ITY AND ALCOHOLJS~I. 

llrnth rutt' 

--57.7 
+ 16 5 
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The responsibility for internment of the insane rests with the 
mayor and the council of aldermen (College des Bourgnwstrr rt 
Echevins). This council ordered the seclusion of 427 persons on 
account of insanity in 1935, which gives an incidrnre of 21.9 per 
10,000 inhabitants. It may be mentioned that intt•rnments for 
insanity in New Haven, Conn., numbered 11.3 per 10,000 population 
during the same year, but that they depend to a large t•xll·nt 
upon the space available in the asylums for the insane and the 
general policy pursued in this respect. Direct comparisons tlwre
fore require caution. Forty-seven of these internnwnts (2A pl'T 
10,000 population) were for alcoholism or drug habit. The corn·s
ponding rate for New Haven was 2.1 per 10,000, or substantially 
the same as the Brussels rate. 

Another index of interest in connection with the abuse of alcohol is 
furnished by the convictions for public drunkenm•ss by the police 
courts of the City of Brussels. In 1935, the policecourts of the City 
of Brussels pronounced 327 convictions for this cause or 16.8 pl·r 
10,000 inhabitants ; 610 pt·rsons were arrested for drunkenm·ss. 
International comparison of such rates are not warranted, however, 
so long as a special comparative study of proccdun·s and dl'finitions 
has not been made. netail sale of distilled liquors hy caf.:·s, restau
rants and other kinds of establishments is prohibited by law, while 
that of beer, wine and other fermented drinks is permiltc<t. The 
consumption of beer is particularly high in Belgium. 

IsoJcEs To CnAPTER n, \'I. 

t. Internments of insane per 10,000 inhabitants (1935): 21.!1. 
2. Internments of alcoholics and drug-addicls per 10,000 inlrubilrmts (induded 

above) : 2.4. 
3. Conviclions by police courts for public drunkenne.•s prr J(),(J()O inhabitants 

(1935): 16.8. 
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C. INDICES OF PUBLIC HEALTH ACTIVITY. 

I. HEALTH PERSONNEL AND ExPENDITURE. 

In 1936, the following were registered with the City Health 
Department as exercising a profession connected with health : 
347 physicians, 92 dentists, 111 pharmacists and 30 midwives. 
No record was kept of the nurses. The number of physicians is 
ample for the needs (1.8 per 1,000 inhabitants) while that of the 
dentists (0.5 per 1,000 inhabitants) is lower than it would be for 
an American city of similar size. The number of midwives seems 
rather low, but it must be remembered that the birth rate is very 
low and that the majority of births occur in maternity homes. 
. The health department personnel differs entirely in its composi
tion from that of the normal American city health department 
personnel. The Brussels Health Department has neither the tuber
culosis nor the infant and maternity hygiene work under its control, 
and the school hygiene and the public health laboratory are also 
under other departments. The control of venereal disease is only 
partly under the health department. Its work lies largely in the 
field of general sanitation and includes, furthermore, most of the 
factory inspection and the sanitary control of prostitutes. Most of 
the essential basic activities of the American city health department 
are therefore outside the sphere of activity of the Brussels Health 
Department, the functions of which are based on entirely different 
conceptions. 

The personnel consists of 1 full-time medical health officer, 18 part
time physicians, 7 sanitary inspectors, 4 public health nurses, 
4 disinfectors and 19 other employees-mostly clerical personnel. 
The principal function of ten of the part-time medical officers is the 
verification and medical certification of births and deaths, that 
of five others vaccination and control of .sickness among the per
sonnel of the city administration. Three are chiefly occupied with 
the V.D. dispensary and the medical control of prostitutes ; each 
one assists the other in the various activities, except the three V.D. 
physicians, who keep strictly to their own work. It is thus seen 
that the activity of these physicians is largely concerned with 
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matters with which an American city health dl'partment would 
have nothing to do. 

The extraordinarily small number of public ·health nurses is due 
to the fact that nearly all the fundamental work of the American 
city health department is outside the sphere of activity of the 
Brusst>ls Health Department. One nurse is employed at the anti
venereal dispensary, one on the control of prostitutes (service dt•s 
mceurs) and two are engaged in the control of epidemic diseases. 
The latter activity, togethPr with the gPneral sanitary inspeetion, 
are about the only fields in which the work of the Brussels City 
Health Department docs not diller materially from the American 
conception. The number of sanitary inspl•ctors is about the same 
as it would he in a health cll•partnwnt of an American eity of similar 
size. The latter would generally have a smalll•r cll•rical stall, and 
there would usually he no special disinfectors. 

The annual budgd of the City I lealth Dl•partment, including its 
share in the Intercommunal Laboratory, hut cxrluding the school 
health service, hospitals and othl'r health activities outside of its 
field, amounts to about two million Belgian francs. This gives 
about 10 francs or 35 American cents per caput. This is only 
half or a third of what an American city health department would 
generally command, hut the figun·s are not in the least comparable 
as their allocation is entirely diiTcrent. It has not hl'l'n possible 
to establish the total amount spent on community health hy the 
various private and official organisations. The most important 
item in this connection is probably the large deficit of the city 
hospitals, which is made up by the city administration. 

INDICES TO CHAPTER c, I. 

1. Number of persons per 1,000 inhabitants engaged in professions connected 

with health (1936) : 

Physicians ........................... · · 1.8 
Dentists • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 0.5 
Pharmacists ...................•.... · · · · 0.6 
Midwives • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 0.15 

2. Health Department budget per caput (1936) : 35 United States cents. 
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. II. VITAL STATISTICS, 

The basis for the compilation of particularly good vital statistics 
certainly exists, and it would entail no additional expenditure to 
perfect them so that they would be of real value in analysing and 
solving the health problems with which the city is confronted. 

A complete census is taken every ten years by the national 
statistical office and supplemented by periodical economic censuses. 
This work is carried out efficiently under competent direction. 
There is furthermore a population register whi~h is kept by the 
office of the city registrar and, even if these records cannot be quite 
complete, they furnish most valuable help in making intercensal 
estimates of the population. 

All births, still-births and deaths must be seen and verified by 
the physicians of the health department collaborating with the 
registrar's office. No burial permit can be issued until one of these 
physicians has seen the corpse and satisfied him~elf as to the cause 
of death. Registration is therefore certainly quite complete. This 
control covers all births and deaths occurring in the city territory, 
and reliable records are established in each case whether they relate 
to residents or to non-residents. This is perfect, and the one weak
ness of the system is that births and deaths of residents occurring 
outside the city territory are reported only to the registrar's office, 
while the health department receives no report. The Brussels vital 
statistics would be complete if detailed information concerning 
these births and deaths covering sex, age, cause of death, etc., were 
currently transmitted by the registrar's office to the health depart
ment for inclusion in its records. 

Another shortcoming arises from the definition of still-births, 
which has already been referred to in part B. A reform of this 
procedure can be effected only on a national basis, as the definition 
depends upon the registration law. An attempt could be made, 
however, by the official physicians to establish and record the cause 
of death for infants born alive which are legally still-births and thus 
to complete the infant mortality statistics. 

The causes of death. seex_n to be ~arefully established ; only 2.5% 
of the deaths occurrmg m the city territory exclusive of still-
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births were certified as due to unknown or ill-dt'fined causes in 1935. 
Senility seems to be rather frequently given as a cause of dt'ath, 
26.2% of all deaths over 70 being attributed to this cause. The 
value of the statistics of causes of death is incrrased by the fact 
that over a third of the resident deaths occur in hospital, wlwre a 
more careful diagnosis may be established. 

INDICES TO CHAPTER C, II. 

1. Percentage of deaths medically certified : 100. 

2. Percentage of deaths allri buted to unknown cause ( 1935) : 2.5. 
3. Percentage of resident deaths or>er 70 attributed to stnility (1935): 26.2. 
4. Percentage of re.•ident denl/1s occurring in hospital (1935): 34.~. 

III. LABORATORY SERVICES. 

The City Health Department is equipped only for diphtheria 
examinations. Other bacteriological and serological examinations 
are made by the provincial Pasteur Institute or by private labo
ratories. No record can be obtained of the total of such examina
tions for the city territory. Laboratory work relating to food and 
drink is carried out by the Intercommunal Laboratory, which is a 
co-operative institution set up by the communt·s of the metro
politan agglomeration. The water company, which is also a co
operative concern set up by these communes, is doing its own 
examinations. There is no city bacteriologist, and the health officer 
does the diphtheria examinations himself. 

Diphtheria examina~ions, mostly of specimens from the schools, 
numbered 3,650 or 50 per reported case in 1936; 7.3% of them were 
positive. This reaches the standard requirements of the American 
Appraisal Form, which is 40 diphtheria examinations per reported 
case. This standard is, however, greatly exceeded by many 
American cities. 

Not only the milk examinations, but also the milk inspection is 
made by the Intercommunal Laboratory. In 1935, 27,199 milk 
samples were examined, of which 21,878 were taken in town and 
5,321 in the stables. This gives 3 milk examinations per 100 inhabi
tants. As the milk consumption is probably less than 100 quarts 
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a year per caput, this gives over 30 examinations ~er 100,000 quarts 
of milk consumed-a rate indicating a very efficient control. The 
result of these examinations will be given in the chapter for milk 

and food control. 
The Intercommunal Laboratory furthermore examined4,510 sam

ples of butter and other fats and 14,781 samples of other food pro

ducts. 

INDICES TO CHAPTER C, III. 

1. Diphtheria examinations made by the City Health Department per case 

notified (1936) : 50. 
2. Milk examinations made by the Intercommunal Laboratory per 100 inhabi-

tants (1935) : 3. 
3. Other food analyses made by tl1e Intercommunal Laboratory per 100 inhabi-

tants (1935) : 2.1. 

IV. AcuTE CoMMUNICABLE DISEASES. 

It is a peculiarity of Belgian sanitary legislation that the notifi
cation of contagious diseases cannot be imposed on practising phy-_ 
sicians except so far as the quarantine diseases-smallpox, typhus, 
plague, cholera and yellow fever-are concerned. As no case of 
these diseases has occurred for many years, compulsion to notify 
exists practically only for state schools, hospitals, dispensaries 
and public assistance institutions. 

Practising physicians voluntarily reported a fair number of 
typhoid-fever, diphtheria and scarlet-fever cases, but only rarely 
cases of other epidemic diseases. During the three years 1933-1935, 
39.3% of the typhoid fever cases, 19.3% of the diphtheria cases and 
27.5% of the scarlet-fever cases notified were reported by practising 
physicians, apart from the cases known only from the death certi
ficates. As the percentage of removals to hospital is relatively 
high, particularly for diphtheria, this may be considered as satis
factory in view of the absence of any compulsion. 

The number of cases reported per death was, during the same 
three years, 7 for typhoid fever, 14.2 for diphtheria, 127.5 for 
scarlet fever, 26.2 for measles and 16.9 for whooping-cough. The 
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requirements of the American Appraisal Form in this rrspL'ft are 
8 cases per death for typhoid fever, 10 for diphtheria, 100 for scarlet 
fever, 120 for measles and 50 for whooping-cough. llll'SL' standards 
are rather arbitrary, because the case mortality rate varies from one 
part of the world to another, but it is neverthekss l'IL•ar that the 
reporting is fairly good for the three first <liseasrs, but inromplde 
for the latter two. 

The two visiting nurses of the City Health Departnll'nt mmlc 
1,321 homt' visits on account of contagious disL'aSL'S in 1 ~1:1:>. Th1•se 
visits are not specified by disease and their adequacy cannot, there
fore, be directly apprt'ciated. ConsidL•ring only casl'S of typhoid 
fever, diphtheria, scarlet fever, nwasles, whooping-cough an1l acute 
poliomyelitis, and leaving out of considL•rat ion chickL•npox and 
mumps, as Wt'll as cast's known only from tlw death <'<•rtifieatl·s, 
this gives 2.1 visits per case. Assuming that one home' isit would 
have sufficed for hospitalised cases, it would give 3 nursing visits 

·at domicile for the remaining cases. Giwn the composition of thL• 
group of non-institutionally treall•d cas<·s in this instaJH'L' Anwriran 
standards (4 visits per typhoid-fev<•r, diphth<·ria and searlet-fever 
case, and 2 visits per measles and whooping-cough rase) would 
work out to 2.6 visits per case ; it may be assumed tlwrdore that 
this part of the control of epidemic disL•asL'S is wclJ provided for. 

Hospitalisation of cases of contagious diseas<·s is murh more 
actively aimed at than in the United States. l"p to Ortoh<•r 1 !);!;'), 
such cases were hospitalised at the Hupital St. J<·an ; since th1•n, 
this service has been transferred to the llupital St. Pierre. It is 
highly satisfactory that, in 193:>, nearly two-thirds of the typhoid
fever and the diphtheria cases and 38% of the scarld-fewr t·ases 
were hospitalised .. The high percentage of measles and whooping
cough cast's which were hospitalised must he considered in the lif!ht 
of the incomplete notification of these diseasr~. hut is newrthdcss 

significant. 
The high proportion of the contagious disease cas<·s hospitalised 

is further brought out by the fact that 72.2% of the n·silll'nt deaths 
(1933-1935) from contagious diseases occurn·d in hospital. This 
denotes a serious r!Tort to get the more severe cases ev<·n of mcaslrs 

and whooping-cough into hospital. 
The search for diphtheria carriers is actively pursued in the schools 

as wrll as in families where a diphtheria case has occurrl'd. In 1 !):~G. 
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3,650 specimens were taken for bacteriological examinations in the 
public schools, 963 in the denominational schools and 260 among 
other contacts, which gives a total of 66.8 examinations per case 
notified ; 6. 7 % of these were found positive. 

Immunisation of school-children by the Ramon method has 
been carried out since 1930. The immunisation, for which written 
authorisation from the parents is required, is carried out partly 
among children entering primary public schools at the age of 6, 
partly in the kindergartens, which children of from 3 to 6 years of 
age attend. It is only performed irregularly in the denominational 
schools. No attempt is made to extend the immunisation to 
children in their second year of life. About three-fourths of the . 
children received all three injections, while 10% received only one 
injection. 

In 1936, 1,121 diphtheria immunisations were made. The annual 
average for the seven years 1930-1936 was 1,174, including those 
who had had only one or two injections. ·The average annual 
number of births less infant deaths was 1,905 during this period. 
Immunisations were therefore not sufficiently numerous to protect 
the whole of the children of the new generations, but only 61.6% 
of these. This is confirmed by the fact that diphtheria immunisa
tions numbered only 54.6% of the smallpox vaccinations performed 
on entering school. This percentage of immunisations should be 
sufficient, however, materially to impede the spread of diphtheria 
epidemics if they were made early enough. As it is, they }j,ave 
undoubtedly helped to check the spread of diphtheria in the public 
primary schools, as a comparison with the proportion of scarlet
fever cases in schools clearly shows. 

Anti-typhoid vaccination is carried out on a small scale among 
contacts of typhoid cases. In 1935, there were 12 such vaccinations, 
in 1934, 19. 

Smallpox vaccination is compulsory on entering school, and the 
population seems to be well protected against this disease. During 
the year ending August 31st, 1936, 2,538 vaccinations and revaccina
tions were made as against 2,722 during the previous year. The 
number of vaccinations made on entering school, during the year 
ended August 31st, 1936, was 2,123, of which 1,996 were revaccina
tions. A high proportion (61.5%) of the revaccinations proved 
successful. 
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INDICES TO CHAPTER c. IV. 

1. Number of cases of epidemic diseases notified per death (1933-1935): 

l'yphoid fever • • . . . . . . . . . . . . . . . . . . . . . . . 7.0 
Diphtheria . . . . . . . . • . • . . . . . . . . . . . . . . . . . 14.2 
ScarlPt fever • . . . . . . . . . . . . . . . . • . . . . . . . . . 127.5 
Measles • • . . . . . . . . . . . • . . . . . . . . . . . . . . . . 26.2 
Whooping-cough . . . . . . .. .. . . . . . . . . . . . . 16.9 . 

2. Souru of nolific!IIion in percentages of all casts notifitd (1933-1935): 

Typhoid lever Diphtheria Scnrlt"t fl"ver 

Practising physicians •.•... 39.3 19.3 27.5 
Hospitals •••....••.••• 0. 50.0 56.2 33.2 
Schools ••••••••••• 0. 0 ••• 3.6 16.7 32.8 
Other sources ............ 7.1 7.8 6.5 

Total •••••••• 0 •••• 0 • 100.0 100.0 100.0 

3. Home visits of health department nurses per case of contagious dista!t 
(typhoid fever, diphtheria, scarlet fever, measles, whooping-cough and acute 
poliomyelitis) (1935) : 

(a) For all cases : 2.1. 
(b) For non-hospitalised cases counting only one visit per hospita

lised case : 3. 

4. Percentage of notified cases of contagious diseases which were hospitali.ed 
(1935) : 

Typhoid fever . . . . . . . . . . . . . . . . • . . . . . . . . . . 66.7 
Diphtheria . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 61.8 
Scarlet fever • . . . . . . . . . . . . . . . . • • . . . . . . . . . 38.2 
Measles . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . 26.2 
Whooping-cough • . . . . . . . . .. . . . . . . . . . . . . . 54.'2 

5. Percentage of resident deaths from contagious diseases which occurred In 

hospital (1933-1935) : 

Typhoid-fever . . • . . . . . . • . . . . . . • . . . . . . . . . 50.0 
Diphtheria .. .. . . . . . .. . .. . .. . . . .. .. .. .. • 78.9 
Scarlet fever . • . . . . . • . . . . . • • . . . . . . . . • . . . . 83.3 
Measles . . . . . . • . . . . . . . . . . . . • . . . . . • . . . . . . 71.4 
Whooping-cough .. .. . . .. .. . . .. . . . .. . . . .. 70.0 

6. Examinations for diphtheria carriers per cau notified (1936): 66.8. 
7. Percentage of lhese diphtheria specimens found positive (1936): 6.7. 
8. Diphlheria carriers found ptr cast notified (1935) : 1.2. 
9. Diphtheria immunisations per 100 birlhs less infant deaths (1930-1936) : 

61.6. 



166 HEALTH INDICES 

10. Percentage of those immunised which had received (1935) : 

First Injection only .............. · · .• • · · · 9.6 
First and second Injections .............. • · 14.6 
All three injections . . . . . . . . . .. . . . . . . . • . . . . . 75.8 

11. Diphtheria immunisations per 100 smallpox .vaccinations performed on 

entering school (1935): 54.6. 
12. School-children vaccinated or revaccinated against smallpox (1935-36) : 

100%. 
13. Percentage of these which were revaccinations (1935-36) : 94. 
14. Percentage of revaccinations which were successful (1935-36) : 61.5. 

V. VENEREAL DISEASES. 

The work of the City Health Department in the matter of venereal 
disease control is concentrated on the medical supervision of . 
prostitutes. This control is carried out by the means of a venereal 
disease dispensary, four part~time physicians and two public health 
nurses. 

The medical supervision of prostitutes falls into two parts : 
(a) women reported by the police as accused of inciting to immor
ality or engaged in prostitution and (b) waitresses in taverns 
suspected of disorderly morals. In 1935, 265 women were reported 
by the police under the first category, 221 under the second. Visits 
were made to these persons by the nurse as far as they could be 
found, and 96 or 19.8% came to the dispensary. A few furnished 
medical certificates, but the remainder could not be found or 
refused to present themselves. 

The services of the dispensary, which are free of charge, were 
extended also to other than prostitutes. In 1935, 47 persons were 
treated for syphilis, 356 for gonorrhrea ; 110 persons were examined 
for syphilis and 305 serological tests were made. Dispensary visits · 
for syphilis numbered 1,240 (110 male and 1,130 female), or 26 per 
case treated; "isits for gonorrhrea numbered 12,994, or 36 per case 
treated. Of the gonorrhrea cases, 31% were old cases when first 
seen. 

There are furthermore two hospital dispensaries and an inter
. communal dispensary (Brussels, Schaerbeek, Molenbeek, St. Josse
ten-Noode) where venereal cases are treated at low cost. The 
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information obtained is insufficient for the establishment of signi
ficant indices of the total of anti-venereal activitks. 

The police took action against disorderly conduct in the strel't 
and arrested 445 women for infringing the rrgulations on prostitu
tion in 1935. This gives a ratio of 8.4 per 1,000 female inhabitants 
aged 15-45. 

INDICES TO CHAPTER C, V, 

1. Percentage of womm reporltd by the police des mreurs who rame to the 
Health Department dispensary (1935) : 19.8. 

2. Persons treated by Health Department Dispmsary per 10,000 inhabitants 
(1935) : 

(a) For syphilis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 
(b) For gonorrhrea . . . . . . . . . . . .. . . . . . . . . . . . . 18.3 

3. Number of visits per case treated at Health Department Dispensary (1935): 

(a) Syphilis . . . .. . . . . . . . . .. .. . .. .. . . .. .. .. . 26.2 
(b) Gonorrhrea • • . . . . . . . . . . . • • . . . . . . . . . . . . . 36 5 

4. Number of women arrested for infringing the regulations on prostitution per 
10,000 inhabitants of female se:r aged 15-46 (1935): 8.4. 
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This meeting was called, not only for the purpose of discussing 
the above report, but also for the consideration of the following 
questions : health indices, enteric fever, brucellosis, tuberculosis 
and nutrition ; these questions to be studied from the point of view 
of rural hygiene, and the proceedings to form part of the prepara~ 
tory work for the 1939 Conference on Rural Life. · · 

The various· resolutions adopted· at the final plenary meetings 
were as follows : 

A. . GENERAL REPORT ON INSTITUTES AND 
SCHOOLS OF HYGIENE. 

The health and social welfare of the people cannot be efficiently 
ensured unless the training of general practitioners and public 
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health officers embraces all aspects of preventive and social medicine. 
This calls for special institutions, which should be adapted to the 
conditions and needs of each country. 

It is necessary, not only to provide special teaching for future 
health officers, but also to give appropriate instruction to medical 
students, who will be the practitioners of the future. 

An adequate grounding in hygiene and preventive and social 
medicine is, in fact, a fundamental requirement for that collabora
tion of the general practitioners in health work and social insurance 
which is indispensable. Whilst essential everywhere, it is of 
particular importance in rural areas, and special measures should 
be taken to attract and retain there a sufficient number of medical 
men. 

The role of institutes and schools of hygiene may be defined as 
follows : 

Teaching; 
Research; 
Practical activities in public health ; 
Educative propaganda. 

1. ORGANISATION OF TECHNICAL FACILITIES. 

Experience shows the necessity of organising, for the benefit of 
future health officers, practical courses of field work of sufficient 
duration ; their participation in this field work should be both 
active and controlled. These courses should be given in the Health 
Services, and in organisations engaged in protective health and social 
welfare work (health centres, public health clinics, etc.), both in 
rural areas and in towns and industrial districts. 

Hence it is essential that the teaching staffs of the institutes and 
schools of hygiene should be in direct contact with the llealth 
Services as well as the organisations engaged in protective health 
and social welfare work, either by taking an active share in that 
work, or through close and regular liaison. 

2. DIFFERENT TYPES OF INSTITUTES AND ScHOOLS. 

\Yhile there is no need to revert here to the question of the different 
types of institutes and schools, which are described in the report, 
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it is considered essential that they should be co-ordinated within 
each country as regards, not only their syllabus, but also their 
activities. This co-ordination presents no difficulty in countries 
with a national institute and affiliated branches ; where, 
however, there are a number of separate institutes of hygiene 
attached to universities, co-ordination should be brought about by 
the combined action of the controlling central authorities. 

3. RoLE OF THESE INSTITUTIONS. 

· Teaching. 

The syllabus, both theoretical and practical, should be planned 
in such a way as to keep abreast of new developments in the 
matter of methods and means of social and preventive health work, 
and adapted at all times to the needs of the population. 

This syllabus should be adjusted to meet the requirements of the 
various categories of personnel, and to fit the circumstances arising 
out of the introduction of new labour legislation, measures of public 
assistance, social insurance, etc. 

Research. 

These institutes and schools of hygiene should carry out research 
work, viz. : · 

(a) Individual research work of a purely scientific character; 
(b) Research work relating to the actual problems of 

public health. 

Active Intervention of Institutes and Schools of Hygiene : 
Practical Collaboration with the Health Authorities. 

The institutes under consideration should be empowered : 

(a) To give advice on all questio-ns relating to health and 
social welfare to the authorities-national, regional or local
which deal with these matters ; 

(b) To carry out any practical work in this field. 

Close co-operation between the institutes and social insurance . ' 
assistance and welfare institutions is desirable in every way. 
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Educational Propaganda. 

The institutes and schools should take part in the health 
education of the public through both their own staff and their 
graduates. They should help both official and voluntary agencies 
in their efforts towards educational health work. 

4. INTERNATIONAL LIAISON BETWEEN INSTITUTES 

AND SCHOOLS OF HYGIENE. 

It is becoming more than ever necessary to maintain permanent 
liaison between the various schools and institutes of hygiene on the 
international plane. 

To that end, the holding of regular meetings of directors of 
institutes and schools, under the auspices of the League of Nations' 
Health Organisation, should be recommended. 

The Health Section of the Secretariat of the League of Nations 
should act as a clearing house to enable these various institutions to 
pool their experience and exchange all documents relating to their 
general organisation, functions and activities. . 

This collaboration would be usefully strengthened, not only by 
the direct exchange of publications and scientific papers between 
the institutes themselves, but also by an interchange of professors. 

The publication of a periodical concerning the institutes and 
schools of hygiene would admirably meet the needs of this liaison 
and collaboration. 

5. SUPERVISION OVER THE HEALTH OF STUDENTS AND THEIR 

EDUCATION IN PERSONAL AND CoMMUNITY HYGIENE. 

The meeting requests the Director of the Health Section to collect 
by means of a questionnaire addressed to the universities in the 
various countries, information regarding what is being done for the 
control of the health of students and connected subjects. It would 
also be desirable to know whether any teaching on individual and 
community hygiene is given to students who do not propose to enter 
the medical profession or allied professions. 
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B. HEALTH INDICES. 

1. The question of health indices was studied and their utility 
considered in connection with : 

(a) Teaching in schools of hygiene ; 
(b) Establishment of a uniform classification of subjects 

for health surveys ; 
(c) Preparation of a general framework for special enquiries; 
(d) Systematic classification of statistics relating to public 

health'and allied subjects ; 
(e) Administrative statistical enquiries. 

Members from Belgium, France, Czechoslovakia, Hungary, 
·Netherlands, Poland, Roumania, Turkey and Yugoslavia expressed 
their intention to recommend that experimental application of the 
health indices be undertaken in their respective countries : it would 
be desirable for the Health Section to act as clearing house for 
information in this connection and •. generally, to co-ordinate the 
efforts of the participants. 

When the new application of the indices has been made, it would 
be useful to have the delegates of the participating institutes meet 
in 1938 in order to discuss the adaptation, and, if need be, the 
improvement of the system. 

2. The geographical framework for the enquiries should, as far 
as possible, correspond to a natural region for the sake of homo
geneity, and to an existing administrative division in order to faci
litate the collection of statistical data and; possibly, the future 
organisation of public health and social welfare work. 

Beside the data regarding the region considered as a whole 
(extensive enquiries), detailed investigations should be made in 
some localities which constitute a fair sample of the whole area 
(intensive enquiries) or of some distinctive constituent part when 
the region is not homogeneous. 

3. The main headings of the list of" indices ", as well as a cer
tain number of indices under each heading, should be employed 
systematically in all the surveys made. A certain elasticity should 
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subsist on other points in order to allow of the necessary local 
adaptations. 

4. Certain sections have been adapted to rural conditions and 
the essential points which should appear in each survey have been 
specified. 

The following subjects from the Nancy survey forms should be 
embodied in the system of health indices : Information on agricul
tural products (page 4 of the survey form) ; buildings for public 
use (page 5) ; farm buildings (page 6) ; flies, mosquitoes and rodents 
(page 7) ; nutritional hygiene (pages 8-9) ; hours of work (page 9) ; 
organisation of leisure (page 10) ; domestic animals (page 11) ; 
sanitary inspection of green vegetables (page 15) ; diseases common 
to men and animals (page 18) ; medical supervision of sports 
(page 20) ; military and temporary population (page 22) ; divorces 
(page 22). 

5. It is suggested that health indices could be used as a general 
framework for special enquiries on tuberculosis, nutrition, brucellosis, 
typhoid fever, etc., which are undertaken in preparation of the 
Conference on Rural Life. 

C. ENTERIC FEVER IN THE RURAL ENVIRO~l\lENT. 

The research carried out by the institutes and schools of hygiene 
in pursuance of the resolution of the 1931 Conference on Rural 
Hygiene suggests that the following points require further inves
tigation. 

The term" rural " area would, of course, have to be interpreted 
in each country according to local circumstances, but it was 
considered that, in order to maintain comparability of studies on 
rural enteric fever, " rural " areas for the purposes of such 
studies should be taken to mean areas in which there is no 
piped water-supply system, sewerage system or satisfactory inspec
tion of foodstuffs, and in which farm animals are kept. The 
institutes of the following countries have decided to take part in 
this research : Austria, Bulgaria, Czechoslovakia, France, Greece, 
Netherlands, Poland, Roumania and Yugoslavia. 
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1. As national statistics on morbidity and mortality from enteric 
fever are not comparable at present, institutes and schools of hygiene 
should enquire into the methods adopted in their countries for : 

(a) Certification of deaths ; 
(b) Notification of communicable diseases ; 
(c) Laboratory diagnostic services in connection with such 

notification. 

These enquiries should have particular reference to rural areas 
and should cover, not only all the relevant legislation,1 but also the 
manner in which it is actually carried out in practice. The con
clusions of these enquiries will be communicated through the Health 
Section to all institutes participating in this research. 

2. Studies should be carried out on the prevalence and seasonal 
variations of rural and urban enteric fever in respect of their origin 
-viz.: 

(a) Contact ; 
(b) Water; 
(c) Food; 
(d) Unknown. 

3. Studies should be made of the seasonal fluctuations in rural 
districts of the enteric curve, together with the curves of temperature 
and of the abundance of flies. Similarly, variations of other pos
sible biological factors of typhoid, such as the presence of bacterio
phage in drinking-water, might also be investigated. 

4. In view of recent improvements in bacteriological technique 
and particularly of the good results obtained with the Wilson-Blair 
and Miiller-Kauffmann media in the culture of the typhoid bacillus, 
it is desirable to repeat investigations on : 

(a) The detection of the typhoid bacillus in surface water 
and in milk in rural areas where enteric fever is endemic ; 

(b) Enteric contamination of the various species of flies 
breeding or feeding on human excreta and their possible role 
as vectors of the typhoid bacillus ; 

(c) The detection of chronic germ-carriers. 
----

' Including. inter alia, legislation on germ-carriers and measures relating 
thereto. 
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5. It is desirable to study the possibility of using the Widal 
test in low concentration for the detection of chronic germ-carriers. 

6. The improvement in our knowledge of antigens best suited 
to bring about immunity in man makes it desirable to investigate 
the effects of mass vaccination with these new vaccines on enteric 
fever incidence. 

7. A study should be made of the effects of the removal of 
patients to hospital on the incidence of enteric fever. 

8. In the studies on enteric fever, it is desirable that the Widal 
test be carried out according to the technique recommended by the 
Health Organisation's experts on the standardisation of agglutinin 
tests at their meeting in London in November 1937.1 

9. The classification of Salmonella! on the basis of their antigenic 
make-up should be reconsidered, taking into account the pathogenic 
significance of the various antigen-constituents and the epidemio
logical role of the germs. 

Certain aspects of this problem have already been taken up by the 
experts on the standardisation of agglutinin tests appointed by the 
Health Organisation. There is therefore no need to outline a 

. detailed programme. It would appear desirable to point out, 
however, that these studies are likely to lead to practical results 
and that it would be useful to set up an international centre for the 
classification of Salmonella!. 

10. In rural areas where enteric fever is endemic, special atten
tion should be given to the probable occurrence of mild atypical 
forms amongst chUdren, and efforts should be made to determine 
the prevalence of such infection by making greater use of laboratory 
facilities and applying the new methods. ' 

11. It would be highly desirable, in addition to the technical 
investigation of particular points of enteric fever epidemiology and 
control, to carry out more general enquiries fitting in with the general 

• See document C.H.t292. 
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plan of health indices and capable of bringing to light in rural 
areas: 

(1) The importance of enteric fever as a cause of morbidity 
and mortality : 

Absolute importance : deaths, cases and days of illness 
per hundred thousand inhabitants ; 

Importance relatively to other communicable diseases 
and other causes of morbidity and mortality ; 

(2) The cost of the disease : 

(a) To the population itself (cost of medical care, 
drugs, hospital treatment, etc., loss of wages due to the 
patient's temporary incapacity and loss of wages of mem
bers of the family taking care of the patient ; capital loss 
represented by deaths, etc.) ; 

(b) To insurance funds ; 
c) To public funds, both local and national (cost of 

hospital treatment, laboratory services, control of germ· 
· carriers, etc.) ; 

(3) The cost of various measures against rural enteric fever : 

Construction of piped water-supply systems and for 
purification and distribution of water ; 

Construction of protected wells ; 
Protection of springs ; 
Sanitary improvements to manure pits, etc. ; 
Construction of sanitary privies ; 
Systematic removal to hospital of patients ; 
Detection and control of chronic germ-carriers ; 
Mass vaccination of the population ; 

taking into account : 

. (a) The geographical type of the rural community : 
Concentrated or scattered population ; 
Size of the villages ; 
Accessibility and fitness for human consumption 

of the water supply, etc. ; 

(b) The immediate outlay involved, amortisation and 
cost of upkeep on the one hand and the cost of continuing 
to apply the above measures on the other hand ; 
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(c) Their relative efficacy as demonstrated by practical 
experience (it would be useful to cite actual examples) ; 

(4) The relationship between the incidence of enteric fever 
and that of other diseases and causes of death (changes in 
general and infantile death rates, tuberculosis mortality, etc., 
compared with fluctuations in enteric fever mortality) ; 

(5) In consequence, the extent to which the rareness of 
enteric fever may be considered an index of health. 

D. BRUCELLOSIS. . 

In view of its importance as a human, as well as an animal, disease, 
and of its influence on rural economics, brucellosis is one of the 
diseases which might 'profitably be studied by institutes and schools 
of hygiene interested in rural hygiene. 

It would be advisable to undertake a comprehensive survey of 
the problem in its different aspects as indicated above. 

Such a survey might take the form of either a general enquiry 
or detailed local surveys wherever there were sufficient cases to 
justify such an undertaking, which, though complicated, would be 
of considerable value to both students and health authorities. 

The institutes of the following countries have asked to take part 
in this work : Austria, Czechoslovakia, France, Greece, Poland, 
Roumania, Switzerland. 

As a general rule, the study of this disease more than any other 
calls for the co-operation of the health, veterinary and agricultural 
services •. 

It is suggested that the institutes of hygiene should send to the 
Health Section of the Secretariat of the League of Nations, which 
will act as a clearing house, in preparation for the Conference on 
Rural Life, the general documentary material collected by them and 
the results of any enquiries they may carry out. 

1. GENERAL DocuMENTARY 1\IATERIAL. 

The Institutes should collect any scientific and social and economic 
documentary material that may be obtainable in countries in which 
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undulant fever has formed the subject of previous studies. This 
material should, as far as possible, be presented in the manner 
described below. 

2. ENQUIRIES UNDERTAKEN WITHIN THE FRAMEWORK 

OF HEALTH INDICES. 

A. The distribution and frequency of cases of undulant fever in 
man should be studied with the help of the !lVailable data : 

(a) Number of cases notified when notification is compulsory 
or cases b-ought to the notice of the health authorities by some 
other method. 

Efforts should be made to procure these particulars for a 
five-year period. 

A patholoeJ,cal episode will not be considered as a " case of 
undulant fever " for the purpose of these studies unless its 
diagnosis is confirmed by a serological or bacteriological 
examination. 

(b) Detection of cases by systematic serological tests: A method 
of detecting cases which is as valuable for the compilation of 
figures in a general enquiry as for detailed surveys, consists 
in the systematic testing for Brucella agglutination of all blood 
samples sent to the laboratories for the diagnosis of typhoid. 
fever or other communicable diseases (such as syphilis). 

In presenting the statistical results thus obtained, mention 
should be made of the reason for which the blood samples were 
sent to the laboratory (for diagnosis of undulant or typhoid 
fever ; other reasons, if any) and whether they came from a 
rural or urban district. 

The tables relating to ·positive cases should also include the follow-
ing particulars : 

(1) Sex; 
(2) Age; 
(3) Occupation ; 
(4) Clinical symptoms ; 

(5) . Pro?able source of the infection ascertained either by a 
quest10nna1re or preferably by an enquiry on the spot. 
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The probable sources of infection should be stated and classified 
under the following heads : 

(1) Indirect contamination : consumption of raw milk, 
cheese, whether fresh or not, cream, etc. ; 

(2) Direct contamination. 

In the case of both these modes of contamination (indirect or 
direct), the species of animal responsible should be specified and it 
should be stated whether these animals have aborted or not, and, 
if so, when. 

Any documents which would help to establish the morbidity, 
mortality and fatality rates should be communicated (relation 
between the incidence of brucellosis and other infections and causes 
of death, such as the general death rate, tuberculosis mortality, etc.), 
the average duration of the disease, its sequelre, and if necessary 
any information which can be furnished by social insurance and 
mutual benefit organisations, together with particulars of thP. 
economic and social effects of the disease, with special reference 
to rural exodus. 

The cost of the disease might be established as follows : 

(1) To the population itself (cost of medical treatment, 
drugs, hospital treatment, etc. ; loss of wages due to patient's 
temporary or permanent incapacity and wages lost by relatives 
taking care of the patient, capital loss represented by death, 
etc.) ; 

(2) To insurance and mutual benefit funds ; 
(3) To public funds, both local and national (cost of treat

ment in hospital, laboratory services). 

B. Particulars should be given of the number of enzootic or 
epizootic abortions known to be caused by brucellosis, in the same 
circumstances as in man, in the following animals : 

Cows, ewes, goats, sows, mares, etc. 

It should be stated whether a serological diagnosis was made and 
also how many specimens for each species of animal were examined 
(the proportion of positive cases should be given).. . . . 

Whenever possible, the particulars should be g1ven m statistical 
form either for the live-stock as a whole or, better still, per infected 
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byre or herd, divided in five groups according to the number of 
animals (0 to 4 head, 5 to 19, 20 to 49, 50 to 99, 100 and over). 

These documents should be used to show : 

(a) The extent of the direct loss to rural economy (abortion, 
sterility, agalactia and the possible slaughter of infected animals, 
etc.) ; 

(b) The effect of trade or transport on the spread of the 
disease among animals ; sale, markets, grazing, seas~nal 

movement of herds, etc. ; 
(c) What legislation concerning the notification of abortions 

and what regulations relating to grazing, transport and the 
seasonal movement of herds, etc., exists or could be introduced. 

The cost of the various measures to improve rural conditions 
should be specified : 

(1) Shelter for animals (byres, sheepfolds, accommodation 
for small live-stock, etc.) ; 

(2) The improvement of manure pits, etc. ; 
(3) Drinking-water supply : 

taking into account : 

(a) The geographical type of the rural community : con
centrated or scattered population ; size of villages ; accessibility 
and fitness for consumption of available water, etc. ; 

(b) The immediate outlay involved, amortisation and 
upkeep on the one hand and cost of continuing to apply the 
measures taken on the other hand ; 

(c) Their relative efficacy as demonstrated by practical 
experience (it would be useful to cite actual examples). 

C. Laboratory research : The results obtained should be shown 
in both human and animal cases, in two columns : 

(1) Positive results, 
(2) Negative results. 

The following headings are suggested : 

(a) 1\Iethod of agglutination (quick, slow or other) ; the 
results to be communicated separately according to the nature 
of the specimen (blood, milk, other products) ; 
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(b) Method of culture ; 
(c) Method of identification and typing of isolated germs 

(Br. melitensis, abortus, suis, etc.) ; · 
(d) Complement fixation method ; 
(e) l\~ethod based on allergic reactions ; 
(f) Other methods (to be specified), for instance, precipita

tion, etc. 

D. If this enquiry is to afford a solid basis for further discussion, 
it would be desirable for laboratories to use identical methods, which 
have stood the test of experience in previous enquiries, as follows : 

(a) For agglutination, use of an antigen prepared with a 
specified strain of Brucella ; 

(b) For identification and typing, use of the Huddleson 
methods (bacteriostasis by the dye method-production of 
H2S, culture in C02 or in the open air--culture on Petragnani's 
medium); 

(c) For allergic reactions, use of a " melitin " prepared 
from an adequate strain. 

E. TUBERCULOSIS. 

Without entering into all the details of a programme for a survey 
on rural tuberculosis, in which the institutions of Bulgaria, Czecho
slovakia, France, Hungary, Netherlands, Poland, Roumania and 
Yugoslavia wish to participate, the following proposals may be 
advanced : 

1. Anti-tuberculosis action, both curative and preventive, must 
be adapted to local conditions-viz., to the local epidemiology of 
tuberculosis, the way in which the population is distributed and 
the social and economic condition of the people. 

2. To permit of such adaptation, it is necessary to carry out 
regional field surveys relating, not only to the incidence and forms 
of tuberculosis itself, but also to the whole of the social, medical 
and sanitary conditions in which the population lives, for tuber
culosis cannot be regarded as an isolated problem. 
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3. The geographical area taken for regional field surveys should 
coincide as closely as possible with both a natural region and an 
existing administrative division. In addition to data, however, 
regarding the selected region, considered as a whole, full particulars 
should be collected in a few localities which are representative sam
ples of the whole (intensive surveys), or which represent distinct 
factors, if the region is not homogeneous. 

4. For the general survey of the social, economic and health 
conditions of the population, the " Health Indices ''1 system might 
with advantage be used. Regions in which these indices are to be 
used experimentally might also be selected for the tuberculosis 
surveys. 

5. A detailed scheme for both regional (extensive) and local 
(intensive) survey~ne complementing the other-of the incidence 
of mortality, morbidity and tuberculosis infection has been drafted. 
In order to determine morbidity, it is necessary, not only to ques
tion every inhabitant of one or more localities, but also to subject 
each to both tuberculin-testing and X-ray examination for pulmon
ary lesions. In the case of patients and suspects, the X-ray exa
mination should be supplemented by clinical and bacteriological 
examinations. 

6. It is desirable that a single well-defined method should be 
adopted everywhere for tuberculin testing. The tuberculosis 
specialists entrusted with the surveys arranged by the institutes 
of hygiene should agree on a method beforehand. Agreement 
should similarly be reached as to the classification of clinical forms 
of tuberculosis for the purposes of the surveys. 

7. The local tuberculosis survey should be supplemented by a 
detailed enquiry into the social factors of tuberculosis (housing, 
general and hygienic education, nutrition, occupations and social 
position of the population), and into migratory movements of 
individuals which may influence the spread and evolution of tuber
culosis. Consideration should also be devoted to the position as 
regards medical and social assistance. 

• See Bull. Heal/h. Org., 1936, 5, 901. 
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8. Apart from data on human tuberculosis, data on animal 
tuberculosis could usefully be collected by the competent veterinary 
services (tuberculin reactions, frequency of tuberculous lesions in 
slaughtered animals, sanitary conditions of sheds and possible 
relationship between human and bovine rases). 

9. The programme of tuberculosis control work should be 
adapted to the requirements and financial resources of the commun
ity. These resources should be utilised according to the urgrncy 
of the requirements : 

(a) First, instruction of the population in hygiene (propa
ganda) ; 

(b) Then detection of cases (dispensaries) ; and isolation 
of the most highly contagious cases ; 

(c) Lastly, removal to sanatoria of rases which are amenable 
to this method of treatment. 

In view of its low cost, BCG vaccination might he included in 
the programmes even of communities with the smallest budgets. 

10. To assist in obtaining the necessary credits for anti-tuber
culosis action, it would be desirable to estimate, on the basis of the 
information collected during the survey : 

1. The cost of tuberculosis: 

(a) To the population itself (cost of medical treatment, 
drugs, hospital treatment, etc. ; loss of wages due to the tempor
ary incapacity of the patient and to his lowered efficiency on 
recovery ; capital loss represented by death, etc.) ; 

(b) To insurance funds ; 
(c) To public funds, both local and national (cost of treat

ment in hospital, treatment in sanatoria, preventoria, etc., 
including the amortisation of capital outlay on such institutions, 
and on dispensaries and district nursing services, etc.). 

2. The cost of the various anti-tuberculosis measures : 

Organisation of educative propaganda ;1 

Organisation of BCG vaccination ; 

• campail(n against tuberculosis among agricultural labourers and in industry 
(silicosis) and campaign against spitting. 

2 
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Detection of cases by stationary and travelling clinics and 
their visiting nurses; 

Out-patient treatment by pneumo-thorax ; 
Segregation in hospital of the most highly contagious cases 

(institutional treatment on the spot or at a distance ; hospitals, 
homes, and special housing accommodation for the tuberculous); 

Treatment of curable cases in sanatoria ; 
Prophylactic treatment for cases of latent tuberculosis 

(preventoria) and subjects specially exposed to tuberculosis 
(boarding-out, holiday camps, open-air schools) ; 

Social assistance to the tuberculous and their families 
(supplies in kind for treatment or convalescence in the home) ; 

Financial aid and supply of food to patients and their 
families ; 

Vocational re-adaptation for patients who have improved 
or recovered ; 

In calculating the cost· of the various antituberculosis measures, 
account should be taken of the immediate cost of constructing 
institutions, amortisation and running expenses. 

Estimates should take account as far as possible the actual cost 
of existing institutions in relation to the number of cases and the 
population served. Where there are no such institutions, or where 
their number is inadequate, the probable cost of creating them or 
enlarging them to meet requirements should be estimated. 

Estimates should cover the cost of institutions on simple lines, 
run with the maximum economy compatible with technical efficiency. 

F. NUTRITION. 

The subject of nutrition is one of the chief topics suggested for 
the agenda of the proposed 1939 Conference on Rural Life in Europe. 
Institutes or schools of hygiene and national nutrition committees 
in the several countries therefore are taking stock of the research 
already completed and of what still needs to be undertaken to 
answer such questions as : 

(1) What is the actual food consumption of the different 
groups of the rural (village and for farm) population 'l 
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(2) What evidence is there regarding the adequacy or 
inadequacy of these diets ? 

(3) What practical measures can be adopted to improve 
diets found to be deficient ? 

Considerable work has already been done in some countries. But 
diversity of objectives, of methods and of scope makes it difficult to 
collate the findings for international comparison. It is urged by the 
Technical Commission on Nutrition (a)l that, in future studies, data 
should be obtained for the same person or group of persons both on 
food eaten and on the nutritional state of the body. 

Committees of experts (b) have already outlined the type of data 
which, in their opinion, should be obtained in enquiries of varying 
degrees of comprehensiveness. 

On certain points of technique, the Technical Commission (a) 
has made recommendations in the interest of uniformity of procedure 
--e.g., family coefficients and main headings under which foods 
will be classified. There still are, however, many points concerning 
the method of collection and of analysis on which no guidance has 
been given. Some of these techniques are still in the experimental 
state ; others could be standardised with profit. 

1. According to the purpose in view, three main types of 
nutrition studies may be distinguished : 

(A) Quantitative studies to determine food requirements ; 
(B) Quantitative studies to determine the adequacy of 

diets of population groups ; 
(C) Qualitative studies as a basis for developing nutritional 

policies. 

A. Painstaking quantitative studies of food intake and nutritional 
status which will add to the sum total of scientific knowledge 
regarding food requirements. These include food intake studies of 
types 2 (community), 3 (family) and 4 (individual), as recommended 
by the Technical Commission on Nutrition (a), combined with 
studies of types 2 or 3, as recommended by the experts on nutritional 
assessment (b). Studies of the food intake of individuals (type 4) 
combined with studies of nutritional assessment of type 2 are espe
cially recommended. 

• The lettering (a), (b), (c) relates to the list of references. 
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The resulting investigations should answer such questions as : 
(a) What composition of diet (stated quantitatively in 

terms of articles of food and in terms of nutrients) is associated 
with an excellent state of nutrition or a high degree of physical · 
well-being ? 
. (b) Under what current dietary regimes (described quanti-

tatively as above) does one observe : · 
(1) Very slight infraclinical symptoms of a deficiency 

of any given nutrient ? 
(2) Gross clinical symptoms ? 

(c) Do the symptoms (see (b) above) disappear when the 
subject under observation consumes : 

(1) Definite quantities of specific foods ? 
(2) Definite supplements of a specific nutrient ? 
(3) Definite supplements of a combination of nutrients? 

This type of study involves continuous or adequately timed 
quantitative measurements of the actual total food intake, coupled 
with appropriate measures of nutritional condition made at suitable 
intervals. Such information is of fundamental importance for 
the establishment of dietary standards. 

B. Quantitative studies of dietary adequacy, showing levels of 
consumption and variations from one social or economic group to 
another, as well as factors influencing the character of the food 
supply. 

If feasible, data should be obtained on expenditure for purchased 
food and money value of home-produced food. 

This type of investigation consists of food intake studies of types 2 
and 3, as recommended by the Technical Commission on Nutrition (a) 
combined with studies of type 1 or 2, as outlined by the experts on 
the assessment of nutrition (b). 

Rural populations are made up of groups varying in economic 
status (amount of income and the extent to which this is in cash or 
in goods ; household composition, etc.). These factors must be 
considered in developing sampling procedures and in the subsequent 
compilation and analysis of data. It is recommended to seek expert 
advice on the method of selecting families, the number of families 
to be included, and the statistical handling of the data. If possible, 
the sampling and classification procedures should correspond to 
those used in general studies of family living. 
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The results of these studies of groups permit comparisons : 

(1) With one another ; 

189 

(2) With standards based on present knowledge of food 
requirements ; 

(3) With the results of studies of the nutritional state of 
. the persons. 

The questions which the results help to answer include : 

(a) To what extent does the food supply satisfy the require
ments of the members of the group, as indicated by compre
hensive studies of their nutritional state, or as indicated by 
comparisons with dietary standards based on present know
ledge? 

(b) To what extent is the level of adequacy of the diet of 
a given population group associated with family size and with 
environmental factors such as degree of urbanisation, general 
living conditions, occupation, the kind and amount of income, 
the opportunity for home production of food, etc. ? 

C. Qualitative studies of food consumption in rural districts on 
-a regional basis can, if interpreted in the light of present knowledge, 
indicate the general nutritional policies which should be developed. 
It would seem well to combine this type of food survey with nutri
tional assessment studies of type 1 (b). 

In some countries, surveys have been made by regions, defined 
according to the prevailing type of farming, general economic 
conditions, and characteristic levels of living (c). In these studies, 
in accordance with a carefully planned schedule, estimates are 
secured from key people in a community (teacher, priest, selected 
housewives, etc.) of the food production and consumption typical 
of the region at different seasons. Also information is obtained 
on the frequency of meals, the kinds of menus served, the methods 
of food preparation, etc. The general impressions of dietary habits 
so obtained refer to large population groups, and, together with a 
demographical survey, suggest the trend for nutritional policies 
(agricultural, economic or educational) to improve the nutritional 

situation. 
2. All of these types of studies serve useful purposes. Which 

one any given country decides to undertake within the next few 
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years probably will depend in part on what it has already accomplish
ed, in part on problems still to be solved and in part on the qualifi
cations of research-workers and the credits available for the work. 

Studies of type A are the most fundamental, and are essential 
to the interpretation of types B and C. They include demonstra
tions of the effect of improved diets, as well as studies of the effect 
of current diets on health, nutritional status and physical fitness. 
The state of nutrition at any given time represents the cumulative 
effect of long periods of feeding. We have as yet very few specific 
tests for detecting slight deviations from the optimal nutritional 
state. A close correlation between indices of general nutrition and 
food intake for a short period such as a week or month cannot be 
expected. However, these studies are indispensable for progress 
in the knowledge of nutrition. 

Studies of type B are needed for a thorough-going understanding 
of the dietary position of a country. It may be necessary to sup
plement scientifically adequate studies of t~is kind with less costly 
but more extensive studies, for example type C. 

Studies of type C are suggested as preliminary surveys. It is 
recommended that they be supplemented with studies of types A 
andB. · . 

3. The national nutrition committees and the institutes or 
schools of hygiene of the following countries have indicated that 
they will continue present studies or undertake new work on food 
consumption in relation to health : Belgium, Czechoslovakia, Fin
land, France, Hungary, Poland, Roumania, Sweden and Yugoslavia. 
Other schools also are considering the possibility of undertaking 
such studies. 
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SECOND GENERAL REPORT 
ON CERTAIN EUROPEAN SCHOOLS 

AND INSTITUTES OF HYGIENE. 

1. ORIGIN AND OBJECT OF THE ENQUIRY. 

At its session held in 1\lay 1936, the Health Committee decided 
to arrange for a meeting of directors of schools and institutes of 
hygiene in 1937, at which the work of these institutions would be 
discussed and a review made of the progress achieved since the 
publication of Professor PRAUSNITZ' report (document C.198.l\I. 
124.1936). ·The Bureau of the Health Committee, at its meeting 
held in Paris on October 29th and 30th, 1936, entrusted the prepa
ratory work to Professor W. W. JAMESON, Dean of the London School 
of Hygiene and Tropical Medicine, Professor G. PITIALUGA, Director 
of the :Madrid School of Hygiene, and. Dr. A. STAMPAR, former Direc
tor of Health of Yugoslavia. After having visited the European insti· 
tutes and schools of hygiene during November and December 1936 
and January 1937, this Commission prepared the present report. 

The first study of European institutes and schools was conducted 
on behalf of the Health Organisation by Professor C. PRAUSNITZ 
and published, in 1930, in a document1 containing an account of the 
work of the Conferences of Directors of Schools of Hygiene, held at 
Paris and Dresden. A report on the teaching of hygiene in various 
European countries was included as well as a memorandum by 
Professor Leon BERNARD summing up the results of the work of 

• Document C.H.888.IIL1930. 
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the Commission on Education in Hygiene and Preventive Medicine, 
appointed by the Health Organisation in 1924. Professor 
PRAUSNITz' report deals with the teaching of hygiene in Czecho
slovakia, France, Germany, Great Britain, Hungary, Poland and 
Yugoslavia. The major part of the report consists of a full 
description of the organisation and activities of the institutes and 
schools as central institutions for the teaching of hygiene. 

The main object of the present enquiry was : (1) to study the 
development in the last five years of the institutes and schools 
already described by Professor PRAUSNITZ, and (2) to inspect the 
institutes and schools established after Professor PRAUSNITz' report 
was published, These latter include the Roumanian Institutes 
at Bucharest and Jassy, the Athens School of Hygiene, the Ankara 
Institute and School of Hygiene, the Rome Institute of Public 
Health and the Sofia Institute of Public Health. The Commission 
was not able to visite 'Madrid or Cluj. Nevertheless, descriptions 
of these institutes are included in order to present a complete pic
ture of recent developments in public health teaching and, in 
particular, of the training of medical officers of health. 

Before the Commission started its study tour a large amount of 
material had already been collected by means of a questionnaire ; 
this very much facilitated the local studies and enquiries. 

Professor PRAUSNITZ' report dealt with newly established insti
tutions which had been operating for only a short period. The 
present report includes a description of the changes which have 
occurred during the past five years, the influence of the economic 
crisis on the work of the schools, and the relation of the schools to 
health administrations, public life and the social-economic 
background of certain countries. 

There are many schools for the training of auxiliary personnel, 
but the members of the Commission were unable to study all of 
them. The report includes short descriptions of those which form 
part of the institutes and schools of hygiene, or in which the staff 
of the institutes and schools teach or take part in the pr t · 1 
t · · Th . ac 1ca 
rammg. e questiOn of the training of auxiliary personnel 

certainly requires further study. 



AND INSTITUTES OF HYGIENE 

2. FACTORS INFLUENCING THE DEVELOPMENT 
AND WORK OF THE INSTITUTES 

AND SCHOOLS OF HYGIENE. 

A. THE SociAL-ECONOMIC BAcKGROUND. 

Demographic Statistics. 
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In order properly to understand the position and r61e of the 
institutes and schools of hygiene in the different countries, it is 
necessary to know something of the social and economic conditions 
of the populations which it is hoped to benefit. The origin of 
health problems may often be found in social-economic factors ; 
indeed, there is usually a close relationship between the standard 
of living and the state of public health. 

The countries to which this report refers fall naturally into two 
groups, a western group (England, France, Italy and the western 
part of Czechoslovakia) which is largely industrial, and an east
central group (Eastern Czechoslovakia, Poland, Hungary, Yugo
slavia, Bulgaria, Greece and Turkey) which is mainly agricultural. 

The percentage of the population engaged in agriculture in each 
country is given in the following table : 

England ..................................... .. 
Western part of Czechoslovakia .•••.••••••....••... 
France ........................................ . 
Italy .......................................... . 
Greece ........................................ · 
Hungary ...................................... . 
Eastern part of Czechoslovakia .................. .. 
Poland ........................................ . 
Roumania ..................................... . 
Yugoslavia ............................ • .. • • • .. • 
Bulgaria ................................ • .. • • • • • 
Turkey ........................................ . 

1931 . 

19 9 
25.2 
48.0 
32.0 
67.0 
54.0 
56.6 
72.8 
79.0 
80.0 
81.3 
81.6 

It is interesting to compare these countries as regards general 
mortality, natality and infant mortality. 
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1933 

England ............. ·. · 
France ...•. · · · · · · · · · • · · 
Italy .........•......... 
Czechoslovakia .. · · • · · · · · 
Greece ....... · · · · · • · · · · 
Hungary ..... · · · · · · · · · • 
Poland .....•........ · · · 
Roumania .......•...... 
Yugoslavia ............ . 
Bulgaria •......•........ 
Turkey •....•...•...•... 

General mortality 
per 1.000 

population 

12.3 
15.8 
13.7 
13.6 
16.9 
14.7 
14.2 
18.7 
16.9 
15.5 
20.8 

Birth rate 
per 1.000 
population 

14.4 
16.3 
23.7 
19.2 
28.8 
22.0 
26.5 
32.0 
31.3 
29.2 
44.1 

Agrarian Reform. 

Infant mortality 
per 1.000 

births 

64 
75 

100 
127 
123 
136 
128 
174 
140 
146 
125 

In some of the agricultural countries of Europe, after the war, 
agrarian reforms were introduced, resulting in the breaking-up of 
large estates and the creation of a class of peasant owners, whose 
social-economic condition was thereby improved. In these coun
tries, no one is now permitted to own more than a fixed number 
of acres which varies from State to State. The size of small holdings 
also varies-e.g., in Poland from 20 to 40 hectares, in Czecho
slovakia from 5 to 15 hectares, in Roumania from 5 to 10 hectares 
and in Yugoslavia up to a maximum of 4 hectares. In these 
countries, nearly 18% of the agricultural land was affected, nearly 
two million new farms were created and about one million tenant 
farmers became landowners. 

The effects of the agrarian reforms have been studied by many 
experts. Immediately after the reform had been carried out, 
production decreased. As time went on, the new owners began to 
improve their methods of tilling the land. They were helped 
extensively by means of cheap credits, material for the construction 
of new houses and better seeds and agricultural implements. , David 
MITRANY discusses this question in his book, " The Land and the 
Peasant in Roumania ". He found that the peasants as a class had 
been greatly benefited, having obtained almost all the arable 
land at a nominal price, and, in consequence, having secured a 
monopolistic control of agriculture. Speaking generally, the pea
sants produced more than before; they were short of money because 
they did not sell more ; and they did not sell more because they 
had eaten more. In Czechoslovakia and Yugoslavia, new settle-
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ments with better housing conditions were established for new 
landowners. However, even the most drastic agrarian reform 
could not meet the needs of all landless peasants. 

In the pre-war period, thousands of peasants from Poland, Czecho
slovakia, Hungary, Roumania and Yugoslavia had migrated to 
overseas countries where they were mostly employed as unskilled 
workers and supported their families at home by sending back 
considerable amounts of money. As immigration to overseas 
countries has been very greatly restricted, the available arable 
land in their own countries is not sufficient to provide now for the 
increasing peasant populations. Land holdings have consequently 
been divided and subdivided among the members of families, thus 
becoming smaller and less capable of economic exploitation. 

There is now a trend towards the establishment of local industries, 
and attempts are being made to create self-supporting national 
units. The growth of industries in what were formerly purely 
agricultural countries has caused an influx of workers from rural 
to industrial areas. A relatively small number of peasants have 
emigrated to the Western European countries where they are 
employed mainly in the mining districts of Belgium, France, 
Germany and the Netherlands. 

In conformity with the terms of the peace treaties, there have 
been large exchanges of rural populations between Bulgaria, Turkey 
and Greece. These movements have affected almost two million 
people and have made exceptional demands upon the financial and 
public health resources of the three countries. The resettlement 
schemes have been carried out in accordance with modern hygienic 
requirements. 

Agrarian Situation. 

The following facts give some idea of the agrarian situation 

In Poland, there are 3.3 million farms, the size of which varies 
widely ; according to the census of 1921, two-thirds of the farms 
are under 5 hectares in size and occupy only 25% of the total area 
of arable land, while 19,000 farms are over a hundred hectares in 
size and represent 27% of the arable land. 

In Yugoslavia, two-thirds of the 2 million farm holdings are not 
larger than 3 hectares. About 100/o of the r~ral populatio~ posses
ses no land, its income being derived mamly from agricultural 
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labour. Bulgaria is also a land of small farms. About 65% of 
the land holdings are from 2 to 5 hectares, occupying altogether 
six-tenths of the total arable land. Holdings larger than 30 hec
tares represent not more than one-twentieth of the arable land area. 

The peasant family in Turkey tills on an average from 1 to 3 hec
tares, and, in exceptional cases, from 15 to 20 hectares. The State 
owns large areas of land, mainly as a result of the expropriation 
of the property of religious organisations. 

In Hungary, according to data obtained in 1930, 1,644 landed 
proprietors with holdings larger than 400 hectares (0.1% of all 
proprietors) own 14.8% and 779,105 proprietors holding not more 
than 1 hectare (51.9% of all proprietors) only 4.3% of the total 
arable land. The landless agricultural population forms almost 
a quarter of the whole population, earning wages which are 25% 
lower than those earned before the war. Each 100 hectares of 
arable land must support : 

100 persons of the rural population in Yugoslavia, 
97 , , ,, , , , Roumania, 
89 , , , ., ,, , Bulgaria, 
80 , n •• , , , Poland, 
72 H 56 " " , " " " ungary, , , ., , , , Czechoslovakia. 

The densit! of population is high in the agricultural regions of 
these countnes. For example, it has been calculated that in 
Poland .in 1930, there was, on the average, a surplus agricult~ral 
population of over 3 million persons . 

. Th~ yield of cereals per hectare is two to two and a half times as 
!ugh m Denmark as in Poland, Yugoslavia, Bulgaria, Roumania 
or Turkey. 

Agricultural Crisis. 

Small ian~ ~oldings, density of agricultural population, primitive
methods of bllmg the soil, and the large number of I dl 

t 
an ess peasants 

mus naturally affect standards of life The institut . R . 
and Yugoslavia have carried out som; very import ets m d ?utmama 
ing studi thi b an an m erest
. es on s su ject. They have found that the standard is 
m many cases much lower than wo ld b 
statistical 'data. As re ard . u. ~ suspected from purely 
tion, housing and in g s morbidity, mfant mortality, nutri--

comes, many facts have been collected showing 



AND INSTITUTES OF HYGIEI'E 197 

how acute is rural distress and how urgent is the need for a gt>neral 
improvement. Under such conditions, it goes without saying 
that medical care is insufficient. 

The agricultural crisis, which began in 1930, has aggravated the 
already difficult social-i"conomic situation of the rural population. 
This is brought out clearly by a League of Nations publication, 
" The Agricultural Crisis " : " Immediately after the world war, 
agriculture experienced a period of prosperity, but, in most coun
tries, it passed through a crisis in 1920 and 1921 : then a very real 
improvement took place in 1924 and 1925 : finally, a marked 
depression occurred in the cultivation of cereals, and, from 1928, 
spread throughout the entire world, after having also aiTected 
other branches of agricultural production, such as wool and cotton. 
Gradually, the situation became distinctly unfavourable. TI1e 
year 1930 was a year of disappointment in every way, and it has 
left in the minds of farmers the memory of something approaching 
disaster. The complaints of the farmers are heard in almost 
every country. " 

Official figures compiled by the Agricultural Academy at Prague 
show how the crisis developed in Czechoslovakia. The cash yield 
per hectare of corn-land was estimated in 1927 at 1,325 Czech crowns: 
in 1928, at 1,080 crowns: in 1929, at 658 crowns: in 1931, at 210 
crowns; in 1932, at 110 crowns, and, in 1933, income was replaced 
by an actual loss. Similar statements have been made by the 
Polish Agricultural Institute. The fall in prices of agricultural 
products was noticed in every country. The peasants incurred 
heavy debts and only a series of emergency measures saved them 
from greater disaster. 

Industrial Crisis. 

Unemployment is one of the most important indices of industrial 
depression. The following figures of unemployment in the period 
from 1929 to 1936 show the extent and development of the crisis. 
The number of unemployed persons during that time was : 

1929 1932 1933 1934 1935 1938 

(000'• omitted) 

In the United Kingdom .•. 1,004 2,233 2,310 1,908 1,818 1,639 

In Czechoslovakia .•.••.. 50 634 878 790 805 791! -

In Italy • --.--.--.------ 293 1,053 1,082 1,057 853 

In Poland._--.--------.- 171 363 - 280 388 506 475 
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A series of measures has been adopted to deal with this problem. 
Public works have been undertaken, social insurance schemes 
extended, social welfare activities enlarged, the care of children 
greatly elaborated, the problems of nutrition taken into considera
tion, housing conditions very much improved and in some coun
tries resettlement on the land of urban population has been 
attempted. 

Recent Economic Improvement. 

There was an improvement in economic conditions at the time 
when these studies on schools and institutes were carried out. The 
number of unemployed had decreased as compared with the pre
vious year; the prices of agricultural products had increased slightly ; 
the harvest was abundant in agricultural countries ; estimates of 
expenditure on health work were higher. Nevertheless, conditions 
among the rural population are still very serious. 

During the past five years, public interest in health and social 
problems has greatly increased. But the shock of the agricultural 
and industrial depression and the slowness of recovery tend to 
show that it is impossible to improve public health without bringing 
about other important changes in social and economic conditions. 

B. THE INFLUENCE OF THE ECONOMIC DEPRESSION 

ON PuBuc HEALTH ExPENDITURE. 

The general level of public expenditure was more affected by the 
economic depression in agricultural than in industrial countries. 
The total ·expenditure in the United Kingdom rose from £818 
million in 1928/29 to £824.3 million in 1935/36. In Bulgaria, on the 
other hand, the budget fell from 7,389.3 million leva to 5 695.1 
~illions; in Hungary from 1,472.8 million pengo to 1,176.1 miliions; 
1~ Poland from 2,841.1 million zlotyto2,168.4 millions; in Rouma
ma from 32,223.6 million lei to 20,686.8 millions and in Yugoslavia 
fro~ 11,386.51 million dinara to 10,323.5 millions during the same 
penod. The largest decrease took place in Roumania. 

• In 1930/31, 12,469.6 million. 
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During the same period, State expenditure for health and social 
services did not decrease proportionately. There is again a difTl'r
ence between industrial and agricultural countries. The enlarged 
and newly developed health services have required even an increase 
in expenditure. In the United Kingdom, this expenditure 
amounted to 9.84% of the total expenditure in 1936/37; in France, 
to 6% during the same years; in 1928/29, it amounted to only 7.69~~ 
in England and to 2.6% in France. In Czechoslovakia, the trends 
are similar; in 1928/29, the expenditure for these purposes amounted 
to 4.10% and, in 1936/37, to 6.61% of the total expenditure. 

Even in agricultural countries, the health services have been devd
oped in spite of drastic cuts in the State budgets. Many of the 
health services formerly provided by the State have been taken 
over by local administrations. In Roumania, a special fund was 
created from the proceeds of a lottery and surtaxes; \\ith the help of 
this, the total expenditure per caput on health services has remained 
practically the same during the past few years. In Poland, the 
total amount spent out of the State budget decreased from 14.8 mil
lion zloty in 1928/29 to 9. 7 millions in 1932/33. It was 11.4 mil
lions in 1935/36. In Turkey, the expenditure rose from £T3.1 million 
in 1928/29 to £T4.8 million in 1935 and to £T8.2 million in 1936. In 
Czechoslovakia, the amount spent on health services has remained 
practically the same during the last few years (140 million crowns). 
The amount devoted to social welfare rose from 330 millions in 
1928/29 to 447.5 millions in 1935/36. In Yugoslavia, the expen
diture of the Ministry of Social Welfare and Public Health in 
1934/35 decreased to 65.9% of the expenditure in 1930/31 ; in Hun
gary, the decrease has also been considerable ; from 33.1 million 
pengo in 1928/29 to 20.8 millions in 1933/34. 

Examination of the expenditure of the difTcrent institutes and 
schools of hygiene during the past few years shows that, in the coun
tries where there was a tendency to increase general State expen
diture, the amounts spent by institutes and schools have increased 
even in larger proportions. 

The total expenditure of the London school in 1930/31 was 
£64,244 9s. 8d. and, in 1935/36, £82,644 7s. lld. The contribution 
from the Treasury amounts to £40,000 and is the same as in recent 
years ; students' fees amounted to an average of about £5,000 per 
annum ; there has been a considerable increase in contributions and 



200 SECOND REPORT ON CERTAIN EUROPEAN SCHOOLS 

donations for special researches ; these represent almost one-fourth 

of the total income. 
In other cases, it is difficult to separate the expenditure of the 

schools from that of the institutes, because, in the majority of 
cases the schools are only departments of the institute, or the schools 
are c~rrying out a programme of national health administration 
with numerous field activities. 

In Nancy, the expenditure of the institute of hygiene represents 
a relatively small percentage of the total amount expended on the 
widely developed health services of the department of Meurthe-et
Moselle. In the period from 1930 to 1936, the budget of the Office 
d'Hygiime sociale rose from 1.1 million to 3 million francs per 

annum. 
Expenditure of the Czechoslovak Institute of Hygiene also shows 

a tendency to increase : from 6.42 million crowns in 1931 to 
8.19 million crowns in 1935. As regards income, mainly derived from 
the sale of sera and vaccines, the total rose from 3.69 million crowns 
in 1930 to 5.58 million crowns in 1935; the grant from the Treasury 
remaining practically the same during this period-i.e., an average 
of 2.6 millions per annum. 

The Ankara Institute of Hygiene shows a considerable increase 
in expenditure: from 114,447 Turkish pounds in 1934 to 381,480 in 
1936 ; a good deal of this increase is due to the fact that the Insti
tute was being rapidly developed during these years. In Hungary, 
the Institute of Hygiene has not followed the tendency shown in 
the State budget to reduce general expenditure on health ; on the 
contrary, in 1936/37, two and a half times as much was spent as 
in 1932/33, mainly on newly organised rural health services and on 
sanitation. 

A different picture is presented by the institutes and schools in 
Poland, Yugoslavia and Roumania. 

At Warsaw, the institute derives an annual income of rather 
more than one million zloty from the production and sale of sera 
and vaccines, and receives from the State an annual grant which 
fell from 771,256 zloty in 1931/32 to 527,836 zloty in 1935/36. The 
school at Zagreb has experienced even more drastic cuts · in 
P~~USNITz' report, the budget of the school before the econ~mic 
cns1s ~~owe~ the e~penditure and income balanced in 1929/30 at 
7.4 milhon dmara ; m the same year, the grant from the Treasury 
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reached as high a figure as 3.5 millions. In 1936/37, the total 
expenditure amounted to 4.99 millions, but the Treasury contri
bution was cut down to 1.19 million dinara. 

The Roumanian institutes also show considerable decreases in 
expenditure. The Institute of Hygiene at Bucharest receives for 
material expenses only 80,000 lei per annum ; at Cluj, the institute 
spent in 1932/33, 1.25 million lei for salaries and 0.5 million ki for 
material expenses. In 1936/37, these sums were cut down to 
0.94 and 0.08 million lei respectively. At Jassy, in 1936/37, the 
items for salaries amounted to 1.42 million lei and for matrrial 
expenses 0.09 million lei, in comparison with 2.5 million ki and 
0.4 million lei in 1931. 

Nominally, the expenditure of the Athens school of hygil•ne 
decreased in 1935/36 to half the amount provided by the budget 
in 1931/32 ; in practice, however, the expenditure on the newly 
organised health services outside the school is met by special appro
priations and is not now included in the budget of the school. For 
field activities, especially for anti-malaria work and sanitation, 
conducted by the corresponding drpartments of the school, large 
sums have been appropriated in recent years. 

The question naturally arises how the work of the institutes and 
schools has been affected in cases where there has been a consider
able decrease in the budget. First of all, salaries in Poland, Czecho
slovakia, Hungary, Yugoslavia and Roumania are now much lower 
than before the crisis. For this reason, in some countries,1 the 
technical staff very often takes on one or more additional appoint
ments. As regards laboratory and routine work, there has been 
a normal development. The field activities and organisation of 
local health services have been much restricted and some services 
have been abandoned. In Poland, new departments have been 
established in the institute and a new organisation set up for the 
control and improvement of water-supplies, largely owing to the 
assistance of local authorities. The school in Zagreb maintains 
activity in all branches of work in spite of very much decreased 
expenditure, thanks to the additional support received from local 
authorities and from peasants, with whom the school had colla-

• Czechoslovakia, Poland and Roumania. 
3 
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borated successfully for years ; health education in general and 
work on sanitation have developed very satisfactorily. 

The Cantacuzime Institute, which derives an income from the 
sale of its biological products, was not so much affected by the 
depression, but the institutes of hygiene at Bucharest, Cluj and 
Jassy have devoted themselves mainly to laboratory work, and to 
the maintenance of the attached health centres which carry out 
important field investigations. The role of the Rockefeller 
Foundation, which helped a number of institutes and schools 
during the emergency with grants for the development of the 
work, has been of the greatest importance. 

C. THE INFLUENCE OF TRADITION IN VARIOUS COUNTRIES. 

In each of the countries visited, there has been great interest 
and considerable activity during the last two decades in the reor
ganisation and improvement of the existing social and health services. 
In newly established States, the tradition in health organisation 
was not deeply rooted and there was a strong movement to develop 
a social and health service on morlern lines. 

Great Britain has certainly the longest tradition in public health 
work. The first public health officer was appointed nearly a hundred 
years ago, and subsequently a whole-time health service was estab
lished. Housing, improvement of nutrition, maternity and child 
welfare, school hygiene, the control of social diseases, social ser
vices for the unemployed, are only parts, even if the most important, 
of a wider programme for the protection of national health. Public 
health has become a generally accepted obligation of government, 
and a matter of real public interest. The position of a health officer 
has grown stronger with the passage of years ; working with the 
local authorities, he can do much on his own initiative and, as a 
rule, is strongly supported by public opinion. The funds for 
public health are increasing every year. The health services have 
grown up with the development of local government and now 
form an important part of local authorities' responsibilities. In 
this atmosphere, the idea of a school of hygiene gradually developed 
and took shape, and, at present, the school is in a strong position 
with a growing number of students. 
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The case of France is quite different. With an excellent tradi
tion in scientific and curative medicine, and particularly in relation 
to the prevention of infectious disease as evidenced by the work of 
the Pasteur Institute, this country only recently started to establish 
public health services. The first steps taken were the organisation 
of an anti-tuberculosis and anti-venereal campaign and of a scheme 
for child welfare work. Not until 1902 were steps taken to create 
Departmental Health Services with whole-time health ol)1cers in 
charge. At a still later date, post-graduate training foi medical 
officers was established, and a rational and standardised system 
of recruitment of the medical officers introduced. 

In Italy, the institute of public health represents the concentra
tion of existing special institutions, of which some have had a long 
and honourable tradition. The general sanitation and reclamation 
(bonifiralion) and the anti-malaria work, in which Italy has such 
brilliant achievements to her credit and which have been elaborated 
greatly in recent years, were a powerful stimulus to the establish
ment of the present institute. The post-graduate training in 
tuberculosis is a natural development of the special system of 
insurance against tuberculosis, and is based on sound scientific 
principles. 

In Spain, all the health activities of the country have, in reality, 
been centred, from the technical point of view, in the institute of 
hygiene, which was created in 1900. Some resistance has from time 
to time been offered by the large professional associations, seconded 
by several thousands of doctors who organise a comprehensive and 
efficient system of medical assistance in rural areas, a system 
which, since 1931, has been of the most up-to-date kind. This 
system, however, is, in part, based on the traditions of private 
medical practice. 

In Czechoslovakia, there is a long tradition in health administra
tion. The Austrian Health Law of 1870 and the Hungarian Law 
of 1876 still influence the health services. There is still in force 
the requirement that medical officers must have the " physicate " 
certificate. For this, university professors organise post-graduate 
training on private lines. Social insurance legislation, on the other 
hand, has been widened in scope, embracing, at present, half of the 
population. The initiative in medical-social matters is in the 
hands of social insurance institutions, not in those of the Ministry 
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of Health. Physicians are more apt to be attracted by employ
ment in social insurance institutions than in that of the State health 
service. A large amount of health work is also carried out by 
numerous private agencies. In these circumstances, the institute 
of hygiene is still seeking its proper place in the health work of the 
country. It is mainly an institution for diagnostic purposes, field 
surveys and the production of sera and vaccines, taking, from 
time to time, a part in the numerous short-term <;.ourses for physi
cians organised throughout the country. 

As regards health administration in Poland, there are the tra
ditions of the former German, Austrian and Russian medical 
services. As a result of the establishment of a Ministry of Health 
in the early days of the Republic and lately of a ministry of social 
welfare, the general control of health policy is in the hands of a 
central authority, which is attempting to unify and standardise 
the health service and to adapt the varying traditions to modern 
problems and methods. In 1919, an epidemiological institute was 
opened at Warsaw. This institute was the immediate predecessor 
of the existing institute of hygiene. 

The severe typhus epidemics which occurred fifteen years ago in 
Russia and Eastern Europe, and the European Sanitary Conference 
convened at Warsaw in co-operation with the League of Nations 
to deal with this question, gave a strong impetus to the subsequent 
development of modern health services in Poland. The severe 
economic depression has restricted the further development of rural 
health centres, so successfully established in the beginning. The 
institute of hygiene created twelve years ago, with its public health 
school, became a centre for new ideas, and it produced a new type 
of physician. It not only improved the technical services in the 
country but also provided a model new health organisation, which 
developed at Warsaw and in some other districts. 

By the Law of 1876, a very progressive health service (for the 
period) was established in Hungarian departments, districts and 
communities. The Departments enjoyed a great measure of auto
nomy in health matters. For several decades, the health service 
perform:d to s~me e~tent the duties of sanitary police and, apart 
from this: restncted 1ts work to the medical treatment of the poor. 
Hungary IS well known for her child welfare activities, which started 
at the beginning of this century. The institutions for children, the 
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methods of dealing with destitute children and the network of 
institutions for the care and treatment of sick children 
certainly represent the frrst elements of a preventive service. The 
powerful" Stephania " child welfare association carried out exten
sive work in this field. At Budapest, a special commission of univer
sity professors has for years organised post-graduate courses for 
physicians, consisting of a series of lectures mainly in clinical sub
jects but also in hygiene. A few years after its organisation, the 
institute of hygiene became a section of the Ministry, acting as a 
technical department in the execution of the State health programme. 
This programme consists mainly of measures directed towards the 
improvement of the health services in the districts and communes 
through compulsory training in hygiene of all physicians in public 
service, of the organisation of rural health centres and of field 
activities carried out directly by the institute. 

The present Yugoslav health administration developed in response 
to a strong national demand for better health conditions after the 
terrible experiences of the late war. Formed of a number of 
different constituent parts, Yugoslavia inherited, as regards health 
organisation, the traditions of Serbia, Montenegro, Croatia, Hungary, 
Bosnia and Herzegovina, Dalmatia and Slovenia. The Serbian 
Health Law of 1882 provided to some extent for preventive services, 
the autonomous Croatian Health Law of 1906 was even more 
advanced. The autonomous Bosnian-Herzegovinan Law against 
Epidemics, adopted in 1914, but in force only for a short period, 
included a great many excellent preventive measures. In Montene
gro, there were only the beginnings of a medical service ; in other 
parts of Yugoslavia, the old Hungarian and Austrian laws applied. 
Under the influence of the war experiences, and with the help of an 
awakened peasantry, represented in Parliament and in political, 
economic and cultural peasant organisations, a favourable situation 
was created which enabled groups of young physicians with modern 
training to reorganise the existing health services and to establish, in 
a very short time, a new health organisation as a basis for further 
developments. The main characteristics of this organisation are 
the efforts directed towards an improvement in rural health and 
the close collaboration with the peasant population. This has 
resulted in a series of experiments conducted by the school at 
Zagreb and the institute of hygiene at Belgrade, through direct 
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action in villages or through specially organised health co-opera
tives. 

Roumania, already in possession of an old-established basis of 
ilcientific medicine and voluntary hospital organisations, has 
inherited in Transylvania, in Bukovina and in . Bessarabia the 
traditions of Hungary, of Austria and of Russia. The establishment 
of rural health services in Roumania became more and more impor
tant after the agrarian reform, and, in 1930, a new Public Health 
Law was enacted providing for the reorganisation of the health 
services, the appointment of full-time medical officers, regional 
institutes of hygiene, rural hygiene services and a series of preventive 
measures. In spite of the fact that this law was later modified and 
weakened, there still exists a strong desire for a modern health 
·organisation, and the institutes, in the face of serious economic 
difficulties, are still carrying out excellent demonstration pro
grammes, thereby producing results which can serve as examples 
and which will have considerable influence when the economic 
situation improves. 

In Greece, the establishment of modern health services and of a 
school of public health is due to some extent to the influence of the 
worldwide movement in favour of better health conditions, to the 
influx of refugees in consequence of the war in. Asia Minor and to 
the anti-malaria and sanitation plans that have been taken in hand, 
notably in the valleys of the Vardar and the Struma. 

The Ottoman Empire did not attach sufficient importance to 
health questions, and, when the Republican regime was established 
in Turkey, the institutions providing care for the sick were totally 
inadequate for the needs of the country, nor did any organisations 
exist for the campaign against social diseases. 

Thus, in 1920, when the National Government was instituted in 
Anatolia, a Ministry of Health and Social Welfare was set up. This 
:Ministry found itself faced with important tasks. These included 
the t~kin_g of measures of public health protection and of remedying 
defi.c1enc1es as regards. the number of physicians and qualified 
samtary personnel, whlle elaborating, at the same time, laws and 
regulations indispensable for a modern health and social welfare 
organisation. 

By the production of sera and vaccines, the Ankara Institute of 
Hygiene takes an active part in the campaign against contagious 
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diseases. It is, in addition, a national centre for medical and 
biological research. The institute forms a section of the Central 
Organisation of the Ministry of Health and Social Welfare. Rural 
hygiene occupies an important place in the work of the Ministry. 
Two schools have already been opened for the training of sanitary 
inspectors, who do good work in improving village hygiene. Schools 
for the training of midwives for the villages are also being 
created. 

There is no doubt that tradition plays a very important part 
in every country. The health work conducted in recent years in 
the countries of Europe is in many respects moulded by traditions 
which differ from country to country. The progress made in 
these years has certainly been very rapid and represents a great 
achievement in applied hygiene. The strong influence exerted by 
successful health work in neighbouring countries has been evident 
in many cases. The fellowships granted by the Rockefeller Foun
dation and by the Health Organisation of the League of Nations 
and the interchanges organised by the latter body have contributed 
very greatly towards promoting progress, widening experience and 
facilitating the study of health work all over the world. 

D. INFLUENCE OF INTERNATIONAL HEALTH ORGANISATIONS. 

1. The Health Organisation of the League of Nations. 

The problem of post-graduate training in public health was 
studied for several years by a special Commission appointed in 
192-l by the Health Committee. The Commission was invited 
to take part in the inauguration of the Warsaw School in 1926 and 
in similar functions at Budapest and Zagreb in 1927. The third 
and fourth meetings were held at Paris and Dresden respectively in 
1930. The following problems were discussed : (1) the character 
of the research work of the school ; (2) instruction in sanitary 
engineering ; (3) methods and extent of field training ; (t) other 

activities of a school. 
The conclusions of these Conferences were described in full by 

Professor Leon BERNARD and Professor Carl PRAUSSITZ in the 
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report on the work of the Conferences of Directors of Schools of 
· Hygiene (Geneva, 1930, document C.H.888). 

The role of the Health Organisation in the establishment of the 
Athens School of Hygiene was of great importance. In response to 
a request from the Under-Secretary of Health of the Greek Govern
ment, a Commission was despatched to study local conditions and 
the possibility of developing modern public health services. This 
Commission spent several months in Greece and presented to the 
Health Organisation proposals later adopted by the Greek Govern
ment. The establishment of the Athens health centre and school 
of hygiene was the consequence. Dr. F. Norman WHITE, member 
of the Health Section of the League of Nations, was appointed 
Director of the Athens centre and school (see document C.162.M.63. 
1929.III). 

The directors and experts of the institutes and schools of hygiene 
took a very important part in the discussions and proceedings of the 
European Conference on Rural Hygiene (June 29th to July 7th, 
1931). The Conference recommended that a study of subjects of 
particular interest to rural sanitation should be undertaken, under 
the auspices of the Health Organisation, by various schools and 
institutes of hygiene. The meeting of the directors of European 
schools of hygiene considered this recommendation and decided to 
study the following problems : (1) The cost and efficiency of rural 
health services ; (2) manure and flies ; (3) milk in rural districts ; 
(4) typhoid infections ; (5) methods used for the analysis and expert 
examination of water supplies and sewage (document C.473.M.202. 
193l.III). In subsequent years, these field studies were undertaken 
by schools, the reports being published in the Quarterly Bulletin of 
the Health Organisation. 

In March 1935, a meeting of directors and experts of the schools 
and institutes of hygiene at Zagreb, Warsaw and Nancy, assisted 
by representatives of the International Labour Office, was convened 
at Geneva to consider the guiding principles for the study of rural 
housing (documents C.H.l160f36, C.H.{Hyg.rurale{E.H.1). 

The European Conference on Rural Hygiene had recommended 
that enquiries should be made into the conditions of rural housing, 
and the Bureau of the Health Committee, when considering, in 
November 1934, the technical suggestions made by the last Assem
bly, which included the study of rural dwellings and farms, decided 
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to take advantage of the meeting of the directors of schools and 
institutes of hygiene to ask them to consider this question. 

The meeting of directors of European schools and institutes of 
hygiene held at Geneva from April 24th to 26th, 1935, decided to 
carry out studies on rural housing and reviewed the work done 
under the auspices of the League on fly prevention and on nutri
tion in rural areas. 

A meeting of entomologists, convened by the Health Organisa
tion to discuss the fly problem, was held in London on December 
16th and 17th, 1935.1 

In the period following the Conference on Rural Hygiene, studies 
on the other subjects were carried out by different institutes and 
schools. The institutes at Nancy, Budapest and Warsaw, the 
school at Zagreb and the Roumanian institutes conducted studies 
on milk, typhoid, tuberculosis, pellagra and malaria and on social 
economic conditions in rural areas ; the institute at Nancy worked 
on brucellosis, and, at the institutes in Denmark and England, 
studies on milk were carried out by a number of specialists. The 
Social Medicine Department of the Prague Institute of Hygiene 
published studies on the cost of health services and on nutrition in 
rural districts. The Health Organisation financed some of these 
studies entirely or made certain grants to the institutes and schools 
for the purpose of facilitating studies which were already being 
carried out as a part of the regular activities of these institutions. 

Beside organising meetings of directors and experts and initiat
ing and financing field studies, the Health Organisation invited 
members of the staffs of the institutes and schools to take part in 
interchanges or individual study tours. In this way, many subjects 
of common interest were discussed and views exchanged and expe
rience pooled. Seventeen directors and experts have been given 
travel opportunities during the last four years to study general 
health activities, the organisation and work of the institutes and 
schools of hygiene, and rural health problems ; these missions lasted 
from one to eight weeks. 

1 Further studies ha..-e been proposed (1) on the lnfl~ence of the house-fly on 
the epidemiology of intestinal diseases and (2) on biOlogy and. morphology 
of flies which are attracted by human food and of those breedmg In human 
foeces. 
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2. The International Health Division of the Rockfeller Foundation. 

In the last ftfteen years, the role of the Rockefeller Foundation 
and its influence in matters of public health have assumed such 
importance that, in every country of Europe, there is evidence of 
its activities in different fields--medical education, public health 
administration, public health institutions and research work. It is 
no exaggeration to say that many extremely important public health 
activities have been started only because the Foundation initiated 
them or strongly supported the proposals submitted by national 
health administrations, all of which in the post-war period were 
much interested in the development of modern public health services. 

The assistance furnished by the Foundation took three main 
forms: 

(1) Collaboration with national health administrations in 
the establishment and maintenance of institutes of hygiene, 
schools of hygiene and schools of nursing, in the reform of 
existing health services or in the establishment of new local 
health services ; 

(2) Granting of fellowhips ; 
(3) Grants for research work. 

Undoubtedly the institutes and schools of hygiene are the basic 
institutions of every country for the training of personnel in public 
health, the creation of a new spirit in the health services and the 
carrying-out of research work. Practically every administration, 
in its endeavour to organise a modern health service, was faced 
with the difficulty of finding properly trained personnel. 

The Foundation has helped the national health administrations in 
the establishment of institutes and schools of hygiene : 

(1) With capital grants, which amounted to a certain percen
tage of the total expenditure (in the majority of cases, 50%), the 
rest being paid by the administrations which also undertook 
to meet all running expenses ; with this help, new buildings for 
the institutes and schools at Warsaw, Prague, Zagreb, Buda
pest, London, Ankara, Rome, Bucharest and Sofia have been 
built ; 
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(2) With grants for local health services in demonstration 
centres for practical training in public health ; 

(3) With grants for the development of special activities of 
the institutes and schools. 

In connection with the work of the institutes and schools, and for 
the purpose of practical training in public health, the Foundation 

· supported the national health service administrations with grants 
for studies on health service reforms and for the development of 
local services and special units for demonstrations. Bulgaria, 
Czechoslovakia, Greece, Hungary, Italy, Poland, Roumania, 
Turkey and Yugoslavia received, in this period, substantial grants 
for these purposes. 

Schemes for the training of nurses could not, in many cases, have 
been carried out without the help of the Foundation. Grants 
were given for certain nursing schools such as Budapest, Prague, 
Warsaw and Bucharest. 

From the very beginning, the Foundation's policy was to grant 
fellowships to officers of different administrations and institutions 
for post-graduate studies of the more important subjects in public 
health. The majority of these officers were sent to the United 
States of America and Canada, and, after training in these countries, 
they returned to take up leading positions, mainly in the institutes 
and schools. A number of them developed into leaders in the 
central health administrations. The Foundation also gave shorter 
study tours to enable experts to meet and exchange views, to make 
local studies and to collect useful information. The special studies 
undertaken by the most promising officers were supported with 
grants-in-aid and the necessary equipment. 

Field work and applied research, supported or maintained entirely 
by the Foundation, and payment of the experts connected with 
this programme have exerted a marked influence on the work of 
the institutes and schools. In Italy, Greece, Bulgaria and Spain, the 
malaria studies and field work carried out respectively by HAcKETI, 
by BALFOUR and BARBER, by CoLLINS, and by BAILEY and HILL 
represent a most important and successful method of co-operating 
with national institutes. In other cases, the Foundation has 
established and financed independent services for special studies :at 
Jassy, on scarlet fever (GoRDON and JANNEY) ; at Budapest, on 
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influenza (fA YLOR); but, in all cases, in close collaboration with the 
institutes of hygiene. Dr. CoLLINS, representative of the Founda
tion for Bulgaria, Turkey and Yugoslavia, is the Director of the 
school of hygiene in Ankara, and Mr. WRIGHT, an expert of the 
Foundation on sanitary engineering, after spending a few years in 
the Athens School of Hygiene, now teaches in the Ankara school 
and carries on field work. Undoubtedly, the assistance given by 
the Rockefeller Foundation has been of great importance.1 

3. DESCRIPTION OF THE INSTITUTES 
AND SCHOOLS OF HYGIENE. 

A. TYPES OF INSTITIJTION. 

During the past five years, the position of the schools in their 
relationship to the State health administrations has undergone 
certain changes. At present, the schools are of different types as 
regards both their organisation and their position in the health 
administration and programme of work : 

The first type includes the schools which are university institutions, 
organised for. public health teaching and for the conduct of pure 
and applied research work. At present, there is only one example 
of this type in Europe : the London School of Hygiene and Tropical 
1\Iedicine. This institution is a school of the University of London 
which conducts the examinations of, and confers diplomas on, the 
students of the school. It is an academic institution with all the 
duties and privileges of a university school. The professors and 
readers are appointed according to university regulations. 

The institutes of hygiene at Nancy, Cluj, Jassy and Bucharest 
represent the second type. In these, the university institutes of 
hygiene have combined forces with the regional institutes of 
hyigene to form a single unit, and are supported in their work by 
both the education and the health authorities. The professors of 

1 The aid given by the International Health Division of the Rockefeller 
Foundation during the period 1920 to 1936 Inclusive for the establishment 
of the Institutes and schools of hygiene referred to In this report amounta to 
J5,366,981, and, for their development and maintenance, J475,684 .. 
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hygiene are at the same time directors of the regional institutes, and 
the associate professors and assistants to the chair of hygiene at 
the university are heads of the sections of the institute. Be~ides 

giving post-graduate training, these institutes act as centres of 
health work in certain areas ; at Nancy, in the Department of 
Meurthe-et-Moselle ; at Cluj, at Bucharest and at .Tassy in a group 
of provinces. The instruction in hygiene of medical studt•nts is 
given in the same institutes. Post-graduate training is very much 
facilitated by these arrangements, especially as regards practical 
work and studies of local health problems. In the case of the 
Nancy institute the health organisation in the Department extends 
to practically all fields of public health and provides unusual faci
litieo; for practiral work. In the Roumaman institutes of hygiene, 
the field work at present is restricted to certain smallt•r areas, 
demonstration centres and sur,.eys. The stall of the Nancy insti
tute is employed on a whole-time basis, that of the Roumanian 
institutes on a part-time. 

The third type includes the schools at Warsaw, Budapest, Rome 
and Ankara. ·In these, the institutes of hygiene organise the public 
health courses by means of a department known as the school of 
public health. The stall of the institute provides the greater part 
of the instruction, and practical training is conducted in the labora
tories of the dillerent sections and in health centres and field 
demonstration areas organised by the institute. At Budapest, the 
school is only a function of the institute, having no offices, buildings 
or laboratories of its own. The institute in its turn is orpanised as a 
section of the Ministry of the Interior. At Warsaw and at Ankara, 
the schools are housed in separate buildings but form administrative 
units within the institutes of hygiene. 

The fourth type is represented by tht: Zagreb and Athens schools, 
which are special institutions ot the State health administration, 
directly under the authority of the Health l\1inistries. Both insti
tutions (Zagreb and Athens) give courses in public health and 
carry out part of the programme of the State health administration
Zagreb in matters of health education, field surveys and sanitary 
engineering-Athens in anti-malaria work and sanitation. The 
training of physicians and of auxiliary public health personnel 
is not the principal task of the Zagreb school, which devotes more 
time and interest to the general improvement of village life and to 
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health education. The Athens school with its health centre serves 
as a model for the new type of health organisation which is now 
developing in Greece. 

B. SrunE!IO:TS, TEACHERS AND CouRsEs. 

The post-graduate training in public health carried out by these 
institutes and schools of hygiene is not of a uniform type. There 
are many differences as regards the duration of the course, the 
subjects taught, the recruiting of students and the status of the 
teachers. 

The teaching is conducted by the university institutions or by the 
institutes and schools belonging to the health administrations. In 
the former, the training is organise<! by university professors whose 
main duties are scholastic in character, as at the London school, in 
the medical faculties of five French universities and in Roumania ; 
in the latter, this teaching is undertaken by the staff of the institutes, 
which is mainly concerned with routine and research laboratory 
work. 

The London school is attended by students from all parts of the 
world. In the period 1930-1936, 1,060 students from 44 different 
countries followed its courses. The major part (528) came from 
the British Isles, 164 from India, 83 from Ceylon, 54 from the 
United States of America, 32 from Egypt, 29 from South Africa 
and the remainder from 21 European and Asiatic countries. The 
courses organised by the Forlanini Institute in Rome are also 
followed regularly by numbers of foreign students. The remaining 
institutes and schools are of a more national character, recruiting 
students, except in very rare cases, locally. 

Regular courses have been given in London, in five French medical 
faculties, at Warsaw, at Budapest, in Roumanian institutes and at 
Athens. During the last eleven years, the Warsaw courses have had 
an average yearly attendance of 25 students. Since 1929/30, the 
public health course in London has been attended each year by 
40-50 students, the course in tropical medicine by 100-140, that in 
bacteriology by 10-14 students, and that in epidemiology and vital 
statistics by 1-15 students. At Budapest, the course for' district 
health officers and community doctors is attended by an average 
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of 25 students. From 1931/32, 9-27 students have graduated 
yearly at Athens. In Roumania, the number of students had 
decreased from 72 in 1933/34 to 44 in 1935/36, owing to the fact 
that the training is not compulsory. At Madrid, the maximum 
number attending has been 30. 

Tuition and examination fees are payable by the students taking 
post-graduate training in London, in French faculties and at Buda
pest. In London, the fees are high but are considered by the stu
dents as a necessary investment for their careers ; in France, the· 
tuition and examination fees average 600 francs, while, at Budapest, 
examination fees only are charged. At Warsaw, Budapest, Zagreb 
and Ankara the students are given facilities in the form of cheap 
board and lodging, leave from their posts with full salary, and 
allowances for travelling expenses. 

The duration of the courses differs considerably. The courses 
for medical officers in Sofia and those for community doctors at 
Budapest last from six to eight weeks ; public health courses at 
Ankara last four months; at Zagreb, Nancy, Montpellier, Lyons, 
Paris, Algiers and \Varsaw six months ; at Budapest nine months ; 
at Bucharest, Jassy and Cluj from ten to eleven months ; in London 
and at Athens twelve months. 

The programmes of the courses, even those of the same duration, 
differ widely, especially as regards the time given to the different 
subjects. The courses organised by the schools at Warsaw and 
at Zagreb may be taken as examples. The problems with which 
the physicians in public service are confronted are about the same 
in both countries. At Warsaw, the teaching consists ·of 335 hours 
of theoretical lectures and 436 hours of laboratory or field work ; 
at Zagreb 341 hours of lectures and seventy hours of practical 
training in laboratories and field surveys. The number of hours 
spent in sanitary engineering is practically the same ; in indus
trial hygiene the number of hours at Warsaw is five times greater 
than at Zagreb. Theoretical training at Budapest comprises 
430 lectures and 129 hours of laboratory practice during a period 
of five months. The curriculum in Ankara comprises 414 hours, of 
which 108 hours are practical training. 

The curricula of the Roumanian institutes differ too as regards 
hours of teaching, practical training and subjects taught. In 
French medical faculties, the courses also show differences. In 
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London and at Athens, the teaching lasts for an academic year, but 
there are great differences in the methods of teaching and in facili
ties for instruction. In those schools where the members of the 
teaching staff give whole-time service, instruction appears to be 
on a more satisfactory basis. University professors have obviously 
more freedom in the selection of the subjects to be taught and in 
the methods of teaching. In the majority of the institutes and 
schools, the staff, in addition to their adlninistrative, technical 

·and routine work, have also teaching responsibilities. 
Short-term courses are held from time to !ime. At Warsaw, 

Zagreb and Belgrade, and in Roumania, special courses of varying 
duration are provided for school health officers. 

Some of the schools organise courses for laymen. In London, the 
Ross Institute, which is incorporated in the school, gives courses 
on the control of malaria and on tropical hygiene for persons going 
to the tropics. In the Warsaw school, courses for students, social 
workers and teachers are held regularly. Beginning in 1934, short 
courses have been given in the Athens School of Hygiene to teachers 
of normal schools, in co-operation with the Ministry of Education. 
At Zagreb and Belgrade, there are systematic courses for peasants 
with lectures and practical work in hygiene, general education, 
agriculture and housekeeping. 

As regards the training of auxiliary personnel, there are schools 
of nursing attached to the institutes and schools, as at Budapest 
and Zagreb, or special institutions for the training of nurses colla
borating with the institutes in teaching and practical training, as at 
Rome, Warsaw, Prague, Cluj, Jassy, Bucharest and Athens. The 
courses for nurses are more uniform than those for doctors ; they 
average three years in length, and the diplomas given cover both 
general nursing and public health work. The demand for trained 
nurses is growing rapidly in all countries. Training for sanitary 
inspectors is conducted at the schools of Zagreb, Belgrade, Warsaw 
and Athens. The courses vary in length ; at Warsaw four months, 
at Athens eight months, at Zagreb and Belgrade one year. 

Each school and institute has facilities in specially established 
demonstration areas, health centres, rural health services and 
laboratories for practical training. The museums also are of 
great help. The largest and best equipped museums are in London, 
at Rome and at Warsaw ; at Zagreb, Belgrade and Budapest the 
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museums are organised for the general public rather than for the 
students ; at Nancy, the museum is not large but is wry satisfac
torily arranged ; at Athens the museum is located in the auditorium 
and consists of important charts and modl'ls. 

Students after graduation from the schools cannot expect imme
diate employment, except in cases (Yugoslavia, Bulgaria, Turkey 
and Greece) where the training is organised for physicians alrt.>ady 
in the health service. At Athens, the majority of the students 
of the school of hygiene have been Government officials who take 
the post-graduate training and return to their former positions. 
Practically all the British graduates from the London school en!l'r 
one or other of the branches of the public health service ; in France, 
a certain percentage is still in medical practice ; in Poland, the 
graduates are employed in the majority of cases after a Cl'rtain 
delay. There is undoubtedly a growing interest in post-graduate 
training in public health amongst physicians. 

4. GENERAL OBSERVATIONS ON THE WORK 
OF THE INSTITUTES AND SCHOOLS. 

More than a decade has passed since the first of the schools 
described in this study was established. Professor PRAUSNITZ' 
report describes the beginnings of their activities. During the past 
five years, many changes have occurred in the political and social 
life of the world and the institutes and schools have naturally bel'n 
considerably influenced by the general trend of social and economic 

conditions. 
The primary aim of the institutes and schools is to train physi

cians and auxiliary personnel for the recently organised services 
in public health, social insurance and social assistance, or to promote 
the improvement of existing services, as well as to carry out pure 
and applied research work. Originally certain of the institutes and 
schools were organised as branches of the national public health 
system with the object of carrying out a public health programme, 
especially as regards field work. A study of their devt.>lopment and 
activity during the last few years reveals that only in· exceptional 
cases has there been stability ; in the majority of cases, too many 

4 
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changes have occurred as regards organisation, programme and 
activities. 

The majority of institutes and schools have succeeded only 
partially in carrying out their original programmes. Let us exa
mine the reasons for this partial failure. 

A. FuLL-TIME SERVICE. 

A full-time public health service has not been introduced in 
every country. In some, the law limits the requirement of full
time employment to certain appointments in the health services, 
but, in practice, the salaries paid the holders of these appointments 
do not ensure a reasonably comfortable livelihood-an essential 
factor in full-time employment, In reality, such full-time service is, 
in England, found only for the staff of the London School of Hygiene 
and for medical officers (and assistant medical officers) of health; in 
France, for departmental inspectors; in Hungary, for the staff of the 
institute and for medical officers in the Ministry, departments and 
districts ; in Yugoslavia, for the staffs.of the school and institutes of 
hygiene, and of health centres ; in Turkey, for the staff of the 
Ministry, the institute and for medical officers of health. .The 
salaries differ widely. Taking the cost of living into consideration, 
only the salaries of the staff in the public health services in England 
and those of high ranking officials in the health services of the other 
countries make adequate provision for a comfortable livelihood. 
In Poland, Czechoslovakia· and Roumania, the majority of the 
medical officers earn additional incomes from other employment. 
Naturally •. in these circumstances, they cannot devote themselves 
Pntirely to the carrying-out of their primary duties. 

B. COMPULSORY TRAINING IN PUBLIC HEALTH. 

Only in England, France, Hungary and Greece is a diploma or 
certificate in public health compulsory for applicants for posts in 
the public health services. In England, the diploma has long been 
obligatory, while, in France, Hungary and Greece, this requirement 
is of more recent date. In Poland, there is provision for the train-
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ing of physicians who apply for positions in the district health 
service, but the authorities may still appoint a district medical 
officer who has not received a public health training. In Czecho
slovakia, an examination known as the" physicate " (without any 
regular courses of training) is all that is required. In Yugoslavia, 
the provincial administrations are obliged to send district physicians 
to the school of hygiene for post-graduate training, hut this provi
sion has been enforced only in part. In Roumania, compulsory 
training was abandoned four years ago. In Turkey and Bulgaria, 
medical officers of state and local administrations are officially 
invited (i.e., required) to attend short-term courses. 

C. THE TRAINING IN HYGIENE OF l\IEDICAL STUDENTS 

AND GRADUATES. 

In order to provide adequate health protection for all classt'S of 
the population, it is essential that physicians should receive propl'r 
training in modern hygiene. This need was evidt•nt in all the coun
tries visited during the study tour. The role of the medical practi
tioner in public health is much more important than one would 
assume from the time devoted to the teaching of hygiene in medical 
faculties. The responsibilities of the private practitioner as regards 
the health services organised by the State and by local authorities 
and his relationship to social insurance institutions and other 
medico-social organisations require on his part a considerably 
greater knowledge than he now possesses concerning modern public 
health practice and medico-social problems. lie should acquire 
this knowledge during his medical course. The lectures, demon
strations and practical work given by the staiT of the Department of 
Hygiene of the university do not suffice ; the spirit of preventive 
medicine should permeate the whole of the curriculum. ''11ile 
these principles are generally accepted, they are very rarely put into 
practice, with the result that medical graduates are not adt•quately 
prepared to meet the social and public health responsibilities with 
which they are confronted. 

Before describing the post-graduate training, it is necessary 
briefly to review the present status of teaching in hygiene in medical 
schools and to see how the students are instructed and prepared 
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for their future work as medical practitioners in a highly organised 
society. 

It is common knowledge that a graduate physician is less 
thoroughly prepared for preventive than for curative work. This 
has been one of the main reasons for the -wide development of 
post-graduate training in recent years. 

In England, hygiene is taught usually in the fifth year of the 
medical course. The year is divided into three terms (autumn, 
spring and summer). The lectures in hygiene are given as a rule 
in the summer term, for an average of thirty hours (0.8% of all 
hours). In Aberdeen, Glasgow, Edinburgh and St. Andrews, the 
total is fifty-five hours (1.4% of all hours). In general, the number 
of hours varies between twenty and sixty, of which five to ten are 
devoted to practical training and visits to health institutions. The 
subject is taught by special lecturers or professors, who are nearly 
always members of the public health service. All students receive 
courses of training in bacteriology and in infectious diseases.1 

In French medical faculties, hygiene is taught mainly in the 
fifth year of the course. The lectures (two to three hours weekly) 
include general hygiene and epidemiology. Social hygiene forms 
part of general hygiene. Practical training in laboratories is 
obligatory. In some faculties, there is a special chair of bacterio
logy. The examinations in hygiene are mainly oral and occasion
ally practical, including questions in infectious diseases, general 
hygiene and social hygiene. 

In Italy, public health and health organisation are taught in the 
fifth year, three hours per week of lectures and two hours per week 
of practice in laboratories. The examination is oral. 

In Hungary, the teaching of hygiene started at Budapest in 
1874 in a modest institute of hygiene. At present, hygiene is 
taught in four medical faculties for five hours a week in the seventh 
or eighth semester. The subjects taught are : history of hygiene; 
environmental hygiene ; nutrition ; social hygiene (tuberculosis, 
venereal diseases, alcoholism, cancer) ; maternal and child welfare, 

1 
" Outlines of Medical Education", by C. PRAVSNITZ ; The Year-Book of 

Education, 1935. 
" Medical Education and the Reform of Medical Studies ", by E. BvRNET • 

Quart. Bull. Health Org., 1933, 2, 620. ' 
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welfare of children of pre-school age, school hygient:>, industrial 
hygiene, social insurance, vital statistics and epidemiology. At 
Budapest, there is an institute of bacteriology at the medical 
faculty. 

The Czechoslovak medical curriculum includes the teaching of 
hygiene in the fifth year. At the Charles University, in Prague, 
a special chair of social medicine has been created ; the programme 
of teaching is spread over two semesters each comprising five hours 
per week ; two hours are devoted to theoretical lectures and three to 
visits to different institutions suitable for demonstration and practi
cal training. In all, the yearly programme consists of forty-right 
hours of lectures and seventy-two hours of practical work. The 
courses are not obligatory but give the students certain advantages 
in their career with social insurance institutions. 

In Poland, general hygiene is taught in the fifth year and micro
biology in the third. At Warsaw, teaching in hygiene comprises 
forty hours theory and twenty hours practical work in the fourth 
year. The professor of hygiene teaches social hygiene in the fifth 
(twenty hours) and sixth years (twenty hours), with thirty hours of 
demonstrations and visits. 

The teaching in Yugoslavia varies in the different faculties. At 
Belgrade, there are a chair of bacteriology, a chair of gt·neral and 
special hygiene and a chair of infectious diseases. The number 
of hours of teaching varies. Bacteriology and infectious dist:>ases 
are taught in the fifth and sixth semesters ; general and special 
hygiene and social medicine in the nine and tenth. 

At Zagreb, there is a chair of hygiene with five hours wet·kly of 
teaching in the last semester. Field training of students, which 
was organised a few years ago, has been abolished. Under new 
regulations, teaching in hygiene is greatly extendt•d, and includes 
compulsory courses and examinations in infectious diseast•s, bac
teriology, general and special hygiene and social medicine. 

In Bucharest, since 1935, medical teaching in hygiene has been 
compulsory during two terms, in the fifth (two hours weekly) 
and sixth (three hours weekly) years, and includes : prevention of 
infectious diseases, disinfection, personal hygiene, housing, nutrition, 
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water-supplies, sewage disposal, child hygiene, school hygiene, 
industrial hygiene and vital statistics. The students are obliged 
to present, before examination, a health survey of some village. 
Similar teaching is given by the faculty of Jassy. Practical labora
tory work is compulsory for two hours a week in two terms. A 
significant innovation in regard to the teaching of public health 
to medical students has been introduced at the 1\Iedical Faculty 
of the University of Cluj. For the past ten years, this teaching has 
been given in the fifth and sixth years of medical training. It 
includes three hours of lectures and two hours of laboratory prac
tice each week. Before graduation, each candidate must spend 
one month in the demonstration health district at Gilan and carry 
out practical field work under the guidance of the professors and 
health officers. 

In the third year of medical studies at the University at Sofia, 
epidemiology, bacteriology, immunology, serodiagnosis and prac
tical bacteriology are taught for five hours weekly, and in the fifth 
and sixth years, general hygiene, personal and social hygiene, 
epidemiology and health administration (twelve hours weekly 
in the winter and eleven hours weekly in the summer period). 

At Istanbul, the medical faculty was reorganised four years ago. 
The medical courses last twelve terms, lectures in hygiene being 
given in the fifth, sixth and eighth terms ; in the fifth and sixth 
terms, general hygiene (three hours weekly) ; in the eighth term, 
social hygiene (three hours weekly), and practical laboratory 
work (two hours weekly) in the sixth term ; microbiology and 
epidemiology are taught in the fourth term (five hours weekly), in 
the fifth term (four hours weekly) and in the sixth terms (three 
hours of theory and two hours of practical work per week). The 
teaching is in German, but is translated by the assistant 
professors into Turkish ; examinations are also conducted with 
the help of an interpreter. 

The institutes and schools of hygie_ne collaborate with the medical 
schools in teaching hygiene. The school in London is a university 
institution for post-graduate training, the institutes at Paris, Nancy, 
1\lontpellier, Lyons, Algiers, Bucharest, Jassy and Cluj are combined 
institutions and the university staff teaches in post-graduate courses 
and lectures to undergraduates. 
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D. THE RELATIONS BETWEEN SociAL INSURANCE hsTITUTio:-;s 

AND THE INSTITUTES AND ScHOOLS OF HYGIE!IIE. 

The number of physicians employed by the health insurance 
services is considerable.1 In England and Wales, about 17,000 
physicians work under the health insurance scheme. In Poland, 
of 12,000 physicians, 3,000 are employed by health insurance 
institutions ; in Czechoslovakia, of 11,000 physicians, 4,000 Sl'rve 
on a whole-time and 4,500 on a part-time basis in social insurance 
institutions ; the Hungarian health insurance system employs 3,309 
physicians out of a total of 9,557. In Yugoslavia, about one-third 
and, in Roumania, about one-fifth of all physicians work for the 
insurance services. In Great Britain and France, the choice of 
physician is left to the insured and physicians are not appointed at 
fixed salaries. The !\Iedical Association of France has adoptl•d 
general rules concerning the methods of providing medical service. 
In Great Britain, the central authority, the Ministry of Health, 
supervises the operation of Health Insurance Institutions (in 
Scotland, the Department of Health for Scotland). In 1920, a 
special regional medical staff was organised for the supervision of 
medical benefit. Now there are some eighty whole-time regional 
medical officers, all of whom have had a considerable experience in 
the general practice of medicine as insurance practitioners. 

In France, the law of 1930 provides for free choice of doctors and 
subsequent decrees assure the physician the maximum amount of 
freedom. In other countries, the social insurance Sl'rvices establish 
their own health institutions and employ a considerable number of 
physicians on a full-time or part-time basis, independently of the 
public health administration, which only occasionally collaborates. 

• The average number of persons insured In the health Insurance schemes In 
1936 was (In millions): 

In Bulgaria .......... . 
Great Britain ..... . 
Czechoslovakia .•... 
France •........... 
Greece ........... . 

0.27 
18.8 

3.2 
8.7 
0.06 

In Hungary . . . . . . . . . . . 0.9 
Italy . . . . . . . . . . . . . . . 3.8 
Poland.............. 1.9 
Roumania . . . • . . . . . . . 0.85 
Spain . . . . . . . . . . . . . . . 0.7 
Yugoslavia . . . . . . . . . . 0. 73 

These figures do not Include members of families. 
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Recent publications of the head office of the health insurance so
cieties in Prague1 show to what extent independent health services 
have been organised in the past few years. In Italy, the tubercu
losis insurance institutions are very numerous ; special attention 
has been paid to the establishment of sanatoria for the prevention 
and treatment of tuberculosis. The large scale of social insurance 
schemes and the number of the doctors they employ suggest that 
physicians serving under such schemes might play a large part 
in preventive medicine if they were given special training to this end. 

The Sixth International Conference of the National Unions of 
Mutual Benefit Societies and Sickness Insurance Funds, held in 
Paris from September 27th to 30th, 1936, discussed the problem of 
the training of the physicians employed by health insurance insti
tutions. The following conclusions were adopted : 

(1) The medical student should receive systematic training 
in social insurance questions and in the duties of a social 
insurance physician ; 

(2) In countries in which this teaching does not exist, 
special courses should be organised. The curriculum should 
comprise : social legislation, social diseases (tuberculosis, 
infant mortality, alcoholism, infectious diseases) ; industrial 
hygiene, occupational diseases, accidents, prevention of acci
dents ; the role of the physician in health insurance : economical 
prescribing of medicines, invalidity and the pathology and 
treatment of the more important diseases among workers. 

The training should be mainly practical. It was proposed that 
the courses should be organised in collaboration with medical 
faculties and medical association. 

The institutes and schools of hygiene have little to do with the 
training of social insurance physicians. The first attempt was 
made in Yugoslavia in 1931 under a special law prescribing the 
qualifications of medical officers and, in addition, requiring all 
physicians in social insurance institutions to take a three-month 
course in social medicine at the school of hygiene. Owing to 
financial difficulties, the courses have been temporarily suspended. 

1 
" For Public Health ", Prague, September i 936. 
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In Czechoslovakia, the head insurance office and medical associa-
tions organise courses lasting three week.·s In p 1 d · 1 • . . o an , speeta 
courses for health msurance physicians were given in 1937. In 
bot.h. cases, the. staff of the institute of hygiene took part in this 
trammg. Special .courses of instruction in tuberculosis, lasting 
two years, are given by the Forlanini Institute (tuberculosis 
insurance) at Rome. 

The courses for post-graduate training in public health include 
in every institute and school the subject of social insurance. How
ever, the amount of time devoted to this subject varies greatly. 

5. CONCLUSIONS. 

The schools and institutes of hygiene in Europe, although possess
ing certain common features, differ from one another in many 
respects. Their organisation has been influenced by the social, 
economic, educational and political conditions of the respective 
countries, so that there is no uniform type. Such uniformity, 
indeed, is neither possible nor desirable. It is all to the good that 
a school of hygiene should have a national character and that its 
activities should have a national character and that its activities 
should be directed towards the solution of national problems. 

It may not, however, be inappropriate at the outset to point 
out that in many of the institutions visited, the conditions of service 
of the scientific staff were so unsatisfactory that the older members 
were obliged to seek extra work outside the institution in order to 
increase their earnings. The result is a dispersion of effort which is 
not in the interests of the schools. Any person who is regarded as 
fit to occupy a responsible post in an institution of this kind should 
receive an adequate living wage, as the success of a school depends 
much mor~ on the quality of its staff than on the beauty of its 
premises. The conditions of service should be such as to attract 
the scholars most competent in their respective ,spheres of activity 
and to permit them to devote the whole of their time to teaching 

and research. 
The same situation exists in the public health services of certain 

countries. The posts, whose holders are expected to devote the 
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whole of their time to their work, are occupied by officials who 
are obliged to seek other paid work in order adequately to support 
their families. As long as a public health service does not offer 
satisfactory fOnditions of employment, those wishing to enter it 
cannot be expected to follow courses at a school of hygiene, and 
yet it is admittedly desirable that such instruction should be made 
compulsory. 

Each school, when circumstances permit, should enjoy a certain 
amount of financial autonomy ; an institution can always develop 
more freely when it is authorised to spend as it thinks fit the 
credits provided for its annual upkeep. Detailed control of the 
administration and of the budget of a school by a government 
department tends to have a harmful effect on the institution's 
activities. 

In the conclusions to the present report we shall therefore consider 
certain particular questions of a practical nature concerning (a) the 
relations between the. schools of hygiene and the respective health 
administrations ; (b) their relations with universities ; (c) the con
tribution of these institutions to the improvement of health in 
the country ; (d) liaison between the schools of the different 
countries. 

(a) We have seen that relations between the directorate of a school 
of hygiene and the central health administration of the State vary 
greatly in different countries. Such schools in certain countries 
act as a technical organ directly connected with the activities of 
the Health :Ministry or Health Department, while, in others, they 
possess the most complete autonomy, having only an indirect 
connection with the central public administration through their 
budget. Certain schools which, as we have seen, are closely depen
dent on the university, only receive a subsidy from, and are to a 
great extent independent of, the State. In this case, it becomes 
difficult to draw any conclusions on the value of the school as a 
public health institution except from the point of view of its indirect 
influence through the scientific and technical training of health 
officers. The Budapest Institute of Hygiene is perhaps the most 
characteristic example in Europe of a great public health institution 
which is, at the same time, a school of hygiene and directly dependent 
on the central Government as a technical organ of health adminis-



AND INSTITUTES OF HYGIENE 227 

tration. Apart from a certain autonomy, chiefly in scientific mat
ters, the Budapest institute is directly linked up with the :\linistry's 
activities : as regards infectious diseases, epidemiology, ml'diral 
statistics and measures for the prevention of endemic diseases and 
the organisation of rural health services, the Budapest Institute 
of Hygiene acts as a section of a Department of the :\Iinistry. All 
the Health Ministry's activities in these branches are exercised 
through the institute. In such a case, the activities of the institu
tion are more likely directly to influence the state of the public 
health than in the case of an institution functioning only as an 
educational centre. 

The institutes of hygiene of Roumania are perhaps the most 
diametrically opposite in type. These institutions are the out
come of the universities' scientific activities and have dealt chil·fly 
with certain special problems from epidemiological, prophylactic 
and other points of view. Their efficiency made possibll', at a 
later date, their transformation into institutes of hygiene. They 
have assumed a specialised educational task, always connected 
with the teaching activities of the Faculty of Medicine through the 
Professor of Hygiene, and finally have become Government institutes 
of hygiene while retaining their scientific independence and their 
standing as university institutions. 

Between these two types of schools, there are all the interme
diate types, each adapted to the health organisation of its country, 
and moulded by the varying historical and political situations. 

However, while noting these differences and once more emphasis
ing the advisability of maintaining the specific national character
istics of each school, we should consider whether a certain co-ordina
tion is not possible. The public administration must be able to 
form an accurate idea of the utility of such institutions and should 
be in no doubt as to the necessity of providing them with adequate 
funds, while respecting the teaching and scientific autonomy 
which are essential to technical efficiency. Public administrations, 
however, are not always easy to convince of the necessity of 
spending money on activities, which give an indirect return and 
which, in certain countries, are still considered in some quarters as a 

luxury. 
It is therefore to be hoped that every effort will be made, by me~ns 

of annual reports and the publication of special studies, to bnng 
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the work of schools of hygiene to the notice of the health adminis
trations, and of the general public, and to show the place these 
institutions can take and the part they can play. 

The countries in which sickness insurance is highly developed are 
particularly interesting in this connection. Among th~ countries 
which we visited the most striking example in Europe IS perhaps 
Czechoslovakia, which illustrates the necessity of determining the 
relations between the institute of hygiene, as an organ of the State, 
and the institutions created by the sickness insurance funds. There 
is still a lack of true co-operation, and consequently a delay in 
reaping the benefits which could be derived from an agreement 
between the insurance funds, whose economic basis is extraordin
arily strong, and the institute of hygiene whose scientific and techni
cal influence on the direction to be given to prophylactic work, on 
the establishment of dispensaries and sanatoria and on the study 
of some urgent problems of epidemiology might be of great 
advantage to the health of the population, both urban and rural. 

In Italy, the National Institute of Social Welfare has allowed 
the fullest autonomy from the scientific point of view and as regards 
organisation, etc., to the technical directorate of the Forlanini 
Institute for the study of tuberculosis, so that it has become an 
agency for both educational and practical work which occupies an 
important place in the general health organisation of the State. 
By contributing to the training of specialised staff, it exercises 
educational functions similar to those of a school of hygiene 
(although in a narrower field) and nevertheless continues to rely 
exclusively upon the economic resources of sickness insurance for its 
support. 

We have confined ourselves to recalling some examples of the 
difTeren~es which exist in this co-ordinated utilisation of a country's 
economic resources ; but they are no doubt sufficient to show 
that certain common principles ought perhaps to be laid down 
which might render the position of the difTerent institutions 
somewhat more homogeneous in future. 

(b) Relations with the university constitute, in our opinion, the 
second problem of real interest from the point of view f th · _ 
t'fi · o e sc1en 
1 1c st_a~dmg of the technical staff of institutes of hygiene. In 

our opm10n, one of the causes of certain delays in the application 
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of major measures of public health in the community, and even of 
some reluctance on the part of the medical profession in certain 
European countries to accept and apply innovations in regard to 
public health, is that the students of the Faculties of Medicine do 
not always receive from the Professors of Hygiene of the Faculty 
instruction corresponding to the requirements of modern hygit•ne. 
The Faculties of Medicine are indeed professional schools whose 
aim is to prepare doctors for the exercise of their profession, hut 
they have not yet fully adopted everywhere the modt•rn conception 
of preventive and social medicine, and consequently they give the 
Professor of Hygiene too limited a programme and field of action. 
A better understanding between the Faculties of Medicine and the 
public health institutions of the State would be of mutual benefit. 

The relations of the institutes of hygiene and schools of public 
health with the university need consideration from two points 
of view-namely, from that of the recruiting of the administrative 
and technical staffs of the institutes, and from that of the influence 
which the educational and practical activities of a school of public 
health should exercise on university circles. 

(c) We expressed above the opinion that it would he desirable 
to bring the activities of institutes and schools of hygiene to the 
notice of health administrations and, if need be, of the general 
public. The manner in which this should be done must vary in 
different cases and may present some difficulty, particularly when 
the activities of a school of hygiene and of an institute of hygiene 
must be measured only by indirect results. There are a few schools, 
the most striking example of which is perhaps the school of Zagreb, 
which takes direct action by the application of measures of hygiene. 
(provision of drinking-water conduits, construction of septic tanks, 
latrines, manure pits in rural districts, etc.) in the improvement of 
sanitary conditions. This is an exceptional case due to the circum
stances in which the school was established, and to the fact that it 
receives support from the local as well as the central authorities. 
But it is not necessary to go as far as this type of direct action, 
which can, indeed, be left in the hands of the Government health 
organisation (provincial health inspectors, health officers, heads of 
districts, etc.) Even in schools of the university type which seem 
at first sight to be the furthest removed from the type of school 
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at Zagreb, there are examples of activities which, though less direct. 
achieve comparable results . 
. But we think that this is a question which should be thoroughly 

dealt with at special meetings of directors of schools of hygiene. 
It would be desirable to ascertain by what statistical, demographic. 
economic or other methods it is possible to demonstrate within a 
certain space of time, every year or every five years, the real output 
in the way of scientific educational activities and the results in 
certain cases of practical field work. 

For the moment, we shall confine ourselves to suggesting that 
such exchanges of views should be arranged, and it is in this 
connection that we shall now consider the fourth question 
-namely, (d) liaison between the schools of difTerent countries. 
This closer co-operation and mutual exchange of information might 
be established on the basis of the following measures : 

(1) A regular exchange of information on the work in pro
gress, and on the programmes of instruction adopted in the 
schools and institutes. The Health Section of the League of 
Nations might serve as an intermediary in this exchange and 
the Bulletin of the Health Organisation might include notes on 
the activities ofthe difTerent schools. An annual report on its 
activities published by each school would be interesting. 

(2) 1\lore frequent conferences, organised by the League of 
Nations and bringing together the directors and stafTs of schools 
and institutes of hygiene. The questions to be discussed 
should be carefully selected, and the meetings sho~ld be held 
at a ~ifTerent. place each time. These discussions might. 
from time to time, be followed by studies on the spot in the · 
country visited. 

(3) An occasional exchange of visits between the stafTs of 
the s~hools. This ~xchange would permit of more satisfactory 
techmcal co-operatiOn and the joint study of certain questions 
of general interest. 



AXD IXSTI1 t:TES OF HYGIE:O.:E 

Annexes. 

1. THE ANKARA INSTITUTE AND SCHOOL 
OF HYGIENE. 

INTRODUCTION. 

:.!31 

It is common knowledge that few countries have, in recent years, 
witnessed so many important changes as Turkey. Thus, its capital, 
on a site formerly occupied by a town of but a few thousand 
inhabitants, has now become a large modern city, embodying the 
most modern principles of hygiene and town planning. Not far 
from Ankara are the new settlements laid out to provide for the 
immigrants who are flowing into the country in a steady stream 
(99,709 families) in accordance with the Lausanne Peace Treaty.l 
These settlements satisfy all reasonable hygienic requirements; they 
have modern schools, some of them equipped in part as boarding
schools for poor children and with dispensaries at which the settler!! 
receive medical care of every kind. 

In modern Turkey, public health is a matter to which the Govern
ment is giving the closest attention ; the work is carried out by a 
series of central and regional institutions comparable, in planning 
and organisation, with those of countries having long-standing 
traditions in this field. 

• Between 1926 and 1936, 299,685 immigrants entered Turkey ; 11,860 new 
houses were erected (houses for 6, 750 families are now being built), each house 
comprising 2 rooms, hall, water-closet and stable. Accordin~ to the fertility 
of the land the families receive from 5 to 8 hectares and, m the first year, 
foodstuffs, ;eeds, Implements, draught animals and fuel ; artisans are supplied 
with the necessary credits. The cost of the new houses averages from £T350, 
to £T500 and total expenditure per immigrant family £T600 to £T750. Tbe 
Ministry ~f Public Health and Social Assistance spent £T2,200,000 from June to 
the end of December 1936 on housing. 
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PUBLIC HEALTH DEVELOPMENTS IN RECENT YEARS. 

The public health service of Turkey is controlled at the centre by 
the Ministry of Public Health and Social Assistance, established 
in 1920. For the last fourteen years, its head has been Dr. REFIK 
SAYDAM. 

When this Ministry was established, Turkey had no modern 
public health service ; most health institutions were at Istanbul and 
the other large cities, whilst elsewhere there were but a few small 
dispensaries and private hospitals ; and there were only twenty-two 
dispensaries and 2,744 beds in the public hospitals. 1 The number 
of physicians outside the main cities and bigger towns was insigni
ficant. Now, after some years of systematic work financed by 
adequate appropriations in State and regional budgets, Turkey 
possesses a very well equipped basic health organisation, capable 
of rapid expansion in all branches of modern public health work. 

At Ankara, a building has been erected for the Ministry of Public 
Health and institutions are being set up which will act as research 
centres. It is with this object in view that the Institute and School 
of Hygiene were established at Ankara, as a ftrst step, to be followed 
by the Central Hospital with 400 beds (which will soon be increased 
to 1,000) and the Institute for Maternal and Child Welfare, which 
will later be moved to a new building with 100 beds. There are 
also dispensaries for tuberculosis and venereal diseases directed by 
specialists. The capital city thus possesses institutions designed to 
provide not only medical care, but, with the Institute and School 
of Hygiene, practical and theoretical post-graduate training for 
public health officers. Not far from Ankara, in the new immigrant 
settlement at Etimesut, a rural health centre has been built with 
a few beds for maternity cases. In the same settlement, a school 
health centre is organised with all the necessary equipment for the 
regular work of a medical service . 

. B~t.t~e activity of the Ministry is not limited to the capital and 
Its v1c1mty. There are now 173 hospitals in Turkey, 127 of which • 
belong .t? the State (Government, regional or municipal hospitals). 
In add1tlon there are 285 dispensaries with beds (five to ten beds 
---

1 
At present there are 14,468 beds. 
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each) and twenty-five without beds, all belonging to the State. 
Special attention has also been paid to maternal and child welfare, 
infectious disease control, malaria and syphilis. The Institute of 
Hygiene and regional laboratories have undertaken the study of 
contagious diseases and large numbers of persons have been vacci
nated against typhoid. There are ninety medical specialists and 
300 sanitary inspectors actively engaged in malaria control in 
twenty-four departments (vilajetsa), carrying out sanitary engineer
ing work. At Adana, a special institute has been established, with 
the main object of organising anti-malaria work, of undertaking 
research with a view to solving the problems attendant upon this 
disease, and training the medical officers responsible for the control 
work. 

The campaign against tuberculosis is now being organised ; a few 
dispensaries and sanatoria are being established. 

The problem of medical care and the distribution of physicians 
throughout the country still presents many difficulties to the health 
administration ; at the moment, there are, in Turkey, not more 
than 3,200 doctors for a population of 16,200,000, and these are 
practising mostly in the larger cities (one thousand in Istanbul alone). 
The situation is much better, however, than it was a few years ago, 
for to-day almost every district h~s its medical officer ; but it is 
unlikely that a sufficient number of doctors will be available for at 
least twenty years. It is with these requirements in view that the 
medical school at Istanbul has been reorganised. In 1933, a number 
of German professors were invited to give courses of instruction at 
the school and they agreed to learn the Turkish language. Medical 
students in Istanbul now number 2,198; some will be army medical 
officers whilst the others will enter the public health service ; a very 
few are studying at their own expense, and these are mostly women. 
The Ministry has provided a special students'hostel for its scholarship 
holders of bursaries and is planning a new school of medicine at 
Ankara which will utilise such medical institutions as the Institute 
and School of Hygiene and the Central Hospital. This new medical 
school will be under the control of the Ministry of Public Health and 

Social Assistance. 
In the central health institutions ten foreign specialists-mostly 

from Germany-have been engaged, but the number of Turkish 
specialists is growing daily and they fill the majority of responsible 

5 
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posts. A few of these specialists have profited fro·m ~e help ~~ven 
by the Rockefeller Foundation, which has. sent Tur~lSh phystctans 
to be trained in foreign institutes, mostly m tile Umted States. 

Punuc HEALTH 0RGANlSATlON. 

The central autilority in health matters is the Ministry of Public 
Health and Social Assistance which works in close touch with the 
.Ministries of Education, Public Works and National Economy. 

The total number of officials and employees of the Ministry is 
4,210, of whom 1,243 are doctors. The central offices of tile :Ministry 
have a staff of 102 officials, including twenty-two doctors. The 
salaries of tile medical staff vary from £T165 to £T500 per month. 

The expenditure of the Ministry of Health has increased since 

1932 as follows : 

In 1932, It was 2.07% of the general expenditure ; 

" 
1933, 

" 
2.46% " " " 

" 
1934, .. 2.57% " " " 

" 
1935, 

" 
2.47% " " " 

" 1936, " 3.87% " " .. 
In addition to its ordinary budget, the :Ministry has obtained 

large sums in the form of special appropriations. 
The health officers of the State, provincial and municipal admi

nistrations are appointed by the :Ministry and those connected with 
schools, means of communication and the administration of justice 
by the corresponding Ministries. 

Turkey is divided into sixty-two provinces (vilajelsa) and 424 
districts. There is a Director of Health and Social Assistance with 
an office in the capital of each province. In the capitals of tile 
more important provinces, the Director has a medical officer as his 
deputy, and is, furthermore, advised by the health counsellors. 
These Directors are the senior health officials of the provinces, and 
in this capacity they act as health advisers to the Governors-General. 
They are responsible for all the health and social assistance work 
of the province. Each district has a Government medical officer 
and the necessary sanitary inspectors. The salaries of provincial 
and district health officers vary from £T84 to £T288 per month. 
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THE PREVENTION AND CoNTROL oF SociAL DisEASES. 

The treatment of venereal diseases is compulsory by law, and 
free of charge in hospitals, anti-venereal dispensaries, public health 
service polyclinics, and in districts having a resident health officer. 
In areas specially infected with syphilis, the Ministry provides a 
special anti-venereal travelling unit with a specialist in charge and 
health assistants as auxiliary staff. In such areas, the whole popu
lation, without exception, is examined by a specialist. 

In trachoma infected regions, the Ministry appoints a commission 
to control the disease under the direction of a specialist. Twelve 
hospitals, each with ten to twenty beds, and a number of dispensarirs 
have been organised in these districts. The commission is empow
ered to examine the inhabitants and to take all measures necessary 
for the control of trachoma. Special schools have been established 
for children suffering from trachoma. 

As regards tuberculosis, dispensaries with an attached social 
service have been provided in a certain number of cities. Op(•n 
tuberculosis is compulsorily notifiable. Under the special Law of 
1921 and the Health Act, medical examination before marriage is 
obligatory. The examination is carried out free of charge and is 
concerned only with venereal disease, mental disorders, open tuber
culosis and leprosy. The certificates of private physicians must be 
confirmed by the medical officer of health. 

THE \VoRK OF THE CENTRAL HEALTH INSTITUTIONS. 

Central Hospital. 

The work of the various departments 1 of the hospital has grown 
considerably during the last six years. The following table shows 
the increase in the number of patients and consultations : 

Number of Number of 
in-patients consultations 

2,421 24,011 
3,132 35,163 
6,692 71 ,4fi0 

Year 
1930 • 0 •••••• 0 ••••••••••• •• 

1932 •••• 0 ••• 0 •••• 0. 0 •••••• 

1935 ...................... 

, Medicine (76 beds) surgerv (i2 beds), gym'ecology and obstetrics (27 beds), 
infe~tious diseases (68 beds), p'ediatrics (36 beds), ne':'rology (17 beds), ven~real 
diseases 20 beds), ophthalmology (22 beds), oto-rhmology (I~ beds), uro ogy 
(16 beds)~ radiology (10 beds), physiotherapy (12 beds), s1ck pmoners (5 beds). 
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Institute of Hygiene. 

There is no doubt that the Institute of Hygiene, with the School 
of Hygiene, is the most important institution of the Ministry of 
Public Health at Ankara in all matters connected \\ith research, 
field investigations and training of public health staff. The Law 
of May 2-tth, 1928, laid down the programme of this institution on 
the following lines : practical work in connection with public health 
questions ; preparation of sera, vaccines and other means required 
for diagnostic and for curative purposes ; testing of imported phar
maceutical products ; advice to public administrative bodies, local 
administrations and other institutions. 

The Ins'itute carries out all work for the State and local admi
nistrations free of charge. Patients and private institutions pay 
the fees laid down by the Ministry. The Government appoints the 
officials of the Institute and fixes their salaries ; the Minister of 
Health is empowered to engage foreign specialists. 

The Institute started its work on a limited scale in 1932, but 
by 1935 it was in full operation. It is divided into two depart
ments : the Department of Hygiene and the School of Hygiene. 
These departments are separately administered, but as far as 
teaching is concerned they form one unit. The Rockefeller Founda
tion gave $80,000 for the scientific equipment of the Institute and 
$200,000 for the building and fittings of the School-approximately 
one-third of the total expenditure of the latter. 

The Director of the Institute is Professor GoTSCHLICH, his 
assistant is Professor SERVER KAMIL, who is the administrator of the 
Institute. 

The Institute is divided into two sections : administration and 
technical services. The latter comprise bacteriology, chemistry, 
production and testing of sera and vaccines, biological research and 
production of organic preparations. The Director of the Institute 
is responsible for the general control of the work in the Institute, 
the distribution of staff, the initiation of new practical work and 
scientific research, as well as liaison with the other institutions · he . . 
1s at the same time the head of the bacteriological section. The 
Deputy-Director is responsible for administration, for the budget 
and for the control of the personnel; he is also the chief adviser 
to the Director. 
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Figur~ I.-GENERAL \"JEW : INSTITUTE ASD SCHOOL OF HYGIESE AT ANKARA. 

Figure 2.-SCHOOL OF HYGIESE AT ANKARA : FROST OF THE BUILDING. 
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Section 

Epidemiology 
(continutd) 

Social hygiene 

Sanitary engi
neering 

Parasitology 

Bacteriology 
Serology 

Public health 

Professor 

CoLLINS and 
KA.'\IIL IDIL 

CoLLINS and ZEKI 
NASIR 

SERVER KAMIL 

. 
ASI>I ARAR 

CEMAL OR 

,V, WRIGHT 

MAHMUT SABIT 

GOTSCHLICH 
BAECHER 

Subject Hours 

Measles, scarlet fever, dlphthe-

ria, smallpox, poliomyelitis, In-
Ouenza, enteric fever, cerebro-spl-
nal meningitis, coryza, food polson-
ing, yellow fever, Intestinal para-
sites, malaria .•••••••..••••...• 20 

Morbidity and mortality statis-
tics, statistical methods .•.•.•.•• 22 

The child, the school, tuberculo-
sis, trachoma, cancer, maternal 
and child welfare, mental hygiene • 17 

Venereal diseases and sexual hy-
giene, alcoholism, drug addiction. 7 

Rural hygiene, visiting nurses .• 5 

Theoretical and practlcallabora-
tory work .................... 72 

Theoretical and practlcallabora-
tory work .................... 36 

l Theoretical and practical labora-
tory work ...................... 108 

administration As1M ARAR Theory . . . . • . . . . . • • . . . . • . . . • 12 

Clinics ......................................................... 26 

Free study . .. . • .. . .. . . . .. . .. .. .. . . . .. . • . .. . . . .. .. .. .. .. . .. .. . .. 26 

Practical work • . . . . . . . . . • . . . . • . . . . . . . . . . • . • . . . . . . • . • . . • . • . One month 

The number of students who took the course in 1936 was twenty
two. It is expected that this number will increase considerably 
during the next few years. 

Article 23 of Law No. 3017, of June 23rd, 1936, on the Organisa
tion and Functions of the Ministry of Public Health and Social 
Assistance lays down the method of recruiting students as follows : 
" The School of Hygiene undertakes to organise special courses of 
post-graduate training in general and social hygiene, for doctors 
serving in the Public Health Services, the different municipal 
administrations and the larger industries ; and, in case of need, for 
sanitary inspectors and teachers of the Ministry of Public Instruc
tion ; for inspectors in industry and agriculture ; for engineers or 
other officers who may be concerned with public health." 
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Students are granted scholarships to cover their travelling expenses 
and for their expenses in Ankara· for the duration of the course. 
If they are employed in the State Health Services, they continue 
to receive their salaries during this period. At the end of the 
course, the doctors return to their original posts. 

For purposes of practical training, the School of Hygiene collabor
ates with the Central Hospital in Ankara ; the Anti-Tuberculosis 
Dispensary ; the Dispensary for the Treatment of Venereal Diseases; 
the :Maternal and Child Welfare Centre ; and in connection with 
Rural Hygiene with the Etimesut Health Centre which serves the 
model village of Etimesut and other villages nearby. A new 
urban health centre will be established in the near future. The 
Rockefeller Foundation has already approved a grant of $30,000 
for a five-year programme, and the Government will contribute the 
same amount. 

PosT-GRADUATE TRAINING IN MALARIOLOGY. 

By a special law, graduates in medicine since 1927 in Turkey 
who have entered Government service have been required to take 
a course in malariology in an institute appointed for the purpose 
by the Ministry of Public Health and Social Assistance. It is at the 
Institute of Malariology at Adana, established in 1928, that doctors 
complete their studies in malariology by following theoretical and 
practical courses. Doctors appointed to the anti-malaria service 
will, however, be given the option of taking this training in their 
own areas. 

At the Adana Institute of Malariology the practical training lasts 
for three weeks, beginning in September of each year. The 
courses have been organised regularly during the past eight years. 
The syllabus comprises courses and lectures in parasitology, epide
miology, entomology, pathology and malaria control. The number 
of post-graduates who attended was as follows : 

Year 1928 •••••••••••• • • • • • • • • 
1929 •••••••••••••••••••• 
1930 •••••••••••••••••••• 
1931 •••••••••••••••••••• 

52 (34 physicians In military service) 
38 (23 physicians in military service) 
19 
17 

1932 • • • • • . • • • • • • • • • • • • • • 11 
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Year 1933 
1934 
1935 
1936 

40 (22 physicians in military service) 
50 (27 physicians In military service) 
52 (27 physicians in military service) 
61 (33 physicians in military service), 

1\IEDICAL TRAINING. 

The Institute and the School of Hygiene do not collaborate with 
the university institutions. As already stated, the Istanbul Faculty 
of Medicine was organised four years ago. The medical studies 
occupy twelve semesters and the lectures in hygiene are given in the 
fifth, sixth and eighth semesters; in addition, in the sixth, there are 
two hours of practical laboratory work weekly. There is a special 
chair for microbiology and epidemiology; lectures are given in these 
subjects in the fourth and fifth semesters. The lectures are delivered 
in German and translated into Turkish ; hence the courses actually 
last only half the time mentioned. Interpreters are also used at 
the examinations. The institutes of the Faculty of Medicine are 
housed in the buildings of the former Ministry of War, which were 
adapted for the purpose. There is a museum in the University 
Institute of Hygiene with exhibits of all kinds concerned with local 
health problems. · 

THE TRAINING OF AUXILIARY PERSONNEL. 

Schools for auxiliary personnel are being established, and the 
Edirnekapu Health Centre has a practical training school for visiting 
nurses. 

After the world war, the Red Crescent selected a number of young 
women and arranged for them to study in the Medical Faculty of 
the University, but this met with very limited success. The need 
for an independent institution was clear, and the Committee 
appointed a special Commission to study the programmes of 
American and European schools. As a result, a school was opened in 
February 1925 under the auspices of the Red Crescent Society. 

Applicants for admission had to be in good health, unmarried, 
and between 18 and 30 years of age and to have had an elementary 
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education (five years at school). Thirty-two students registered in 
the first year. 

The school gave a course lasting two years and three months, the 
first three months being a preparatory period devoted chiefly to 
domestic science. During the first year, anatomy and physiology, 
bacte~iology, hygiene, chemistry and care of the sick were taught, 
and, m the second year, surgery, materia medica, obstetrics and 
pedia tries. 

The administration of the school was under Dr. OMER LuFTI, 

Director of the Guraba Hospital, who was assisted by two German 
nurses, one for the school and the other in the hospital. 

Students were required to sign a five-year contract to work 
wherever posted for duty (with pay, of course) after satisfactory 
completion of the course. 

In May 1936, a foreign nurse was appointed as the Director of 
the school. At that time, one hundred students were attending 
the classes. Class rooms, study hall, library and offices and living
quarters were distributed among three adjacent buildings in the 
large garden. 

The school continued under the direction of Dr. 0MERLUFTI, who 
was at that time assisted by two Turkish nurses. The students 
received their practical training in Guraba Hospital (chiefly male 
patients), the Foundling's Home at the City Poor House and the 
Zeyneb Kamil Hospital (a flfty-bed obstetrical and gynrecological 
hospital in Scutari). 

A new syllabus had been worked out some months previously 
and the length of the course increased to three years, whilst other 
arrangements remained unchanged. A part-time woman p)lysician 
was employed for the supervision of the health of the students. 

The school co-operates with the Medical Faculty as regards 
teaching staff. All teachers, save one, are from the medical school 
and have taken a great interest in the training of the students. 

The problem of the right practical exercises from which students 
can acquire adequate experience of the ·work they will be called 
upon to do is a difficult one. For this reason, the school organises 
" model nursing services" at the Istanbul Health Centre which are 
run by school instructors and are fully equipped by the school. Such 
experience of public health nursing now forms an integral part of 
the basic programme and a knowledge of this branch will be required 
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of every student. Later it will form an optional subJt!Ct in the 
second part of the third year for those particularly interested in it. 
The new programme has been organised so as to lay special stress 
on prophylaxis and public health throughout. 

Conditions for entrance are now more exacting. Only students 
who have successfully completed a secondary school course were 
admitted this year. Candidates are given a thorough physical 
examination by the school physician, X-rayed and subjected to the 
necessary laboratory tests. Only girls of Turkish race are admitted. 

A monthly allowance of £T5 has been given the students until 
now. Uniforms are provided by the school. 

There has certainly been a great improvement in the type of 
student admitted to the school, in regard both to their school training 
and to their general cultural background. The fact that parents 
are invited to visit the school has stimulated interest and co
operation as well. 

So far, 216 nurses have graduated from this school, including five 
who were trained at the American Hospital and took the examina
tions after a course of tests lasting three months, in order to have 
the right to be appointed to State institutions. Of this total, 
sixty-three are at Istanbul and twenty-five at Ankara, the others 
being distributed throughout the country. 

An organisation has been formed under the Red Crescent which 
provides a home for the accommodation of nurses without an 
appointment and nurses on vacation at Istanbul. Sick nurses are 
also cared for. To this organisation nurses pay 5% of their salary. 
At present, this home is attached to the school and is under the 
direction of the school Director. In reality, the school pays for 
everything but the cost of food. 

General Curriculum of the Nursing School at Istanbul. 

I. . 

3 months : Preliminary period. 
4 months : Practical training In the model medical and surgical teaching 

services. 

II. 
2 months : Theoretical teaching. 

7 mont~s : Practical work ; advanced medical and surgical work, dietetic 
cooking and communicable disease services. One month vacation 
Included. 
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Ill. 

1i months : Theoretical training. 
12 months : Practical work : obstetrical, pediatric, operating theatre, 

special services and public health. One month vacation Included. 

IV. 

1l months : Theoretical teaching. 
5 months : Practical period : students may choose from among the follow• 

lng subjects-public health nursing, dietetic cooking, pediatrics, 
operating theatre, etc. Includes one month vacation. 

All students are given the same work except in the last five months, when 
they may select the service In which they wish to acquire more experience. 

Theoretical Curriculum. 

First period (12 weeks) : 

Anatomy and physiology .••••...•..••.• 
Bacteriology .••••...•.......•..••...• 
Chemistry and physics .•.•......•••.•..•• 
Psychology and sociology .......•........ 
History of nursing ..•.....•.........•...• 
Ethics of nursing ••.........•.........•.. 
Personal hygiene •.••....•.......•....••. 
Physical training .•......•....••........• 
Nutrition and cookery .•...•......•...•.. 
Nursing the sick (principles and practice of 

nursing) .....•.....•...•............. 

75 hours 
45 
45 
30 
15 
15 
15 
15 
30 

90 

Hospital housekeeping and organisation •. ·1 15 
Bandaging ...•.•..•...•.... ·· ...•.••.. 

-----390 hours 

Second period (8 weeks) : 

Introduction to medical science, including 
15 hours pathology ••..••...•....•...•..•.•... 

Materia medica . . . . . . . . . . . . . . • . . . . . . . . • . 30 
45 Medical nursing •.•....•........•.•.•.•. 
45 Surgical nursing .....•.•..••..........•. 

Care in cases of communicable disease .•.. • 15 
Dietetics or diet therapy • . • . . . . . . . . • • . . . . 15 
Advanced nursing, Including massage . . . . . . 75 

15 Physical training •.....•........•...... ·-·-----255 hours 
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Third period (6 weeks) : 

Obstetrical nursing .........•.... · · · · · · · · 
Nursing care of children ......•••......... 
Operating-room technique ..•............ 
Nursing in special conditions such as gynre-

45 hours 
45 
15 

cology, genito-urinary diseases, eye, ear, 
nose and throat, skin, etc. . . . . • • . . . • . . . . 30 

Public health nursing . . . . . . • • • . . . . . . . . . . . 45 
Physical training . . . . • • • . . . . • . . . . . . . . . • . • . 15 

------195 hours 

Fourth period (6 weeks) : 

Social hygiene and preventive medicine: social 
legislation ........•.•.....•......... · 

Professional problems .......•............ 
Survey of the status and alms of the nursing 

30 hours 
30 

profession . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Psychiatric nursing . . . . . . . . . . . . . . . . . . . . . . 15 
Advanced nursing : first aid . . . . . . . . . . . . . • 30 
Preparation for professional work ........ . 15 
Special lectures : X-ray and radium, physio-

therapy, metabolism, etc. . • . . . . . • . . . . . . 30 
Physical training . . . . . . . . . . . . . • • . . . . . . . . • 15 

----
Total ........•............ 

The Training of Sanitary Inspectors. 

195 hours 

1,035 hours 

Two schools give courses for the training of sanitary inspectors, 
one at Tschorpum (a boarding-school with a capacity for fifty 
students), and the other at Istanbul, accommodating fifty students. 
The two schools had together eighty-seven students in 1936. 
The curriculum is spread over a period of two years. The theore
tical and practical training is given in hospitals and public health 
institutions ; after grad!Jation, the young sanitary inspectors are 
employed in health services for a minimum period of five years. 
At present, 1,538 graduates from these schools are in the service. 

The Training of Midwives. 

In order to qualify for practice; midwives must spend two years 
in the hospitals attached to the Faculty of Medicine at Istanbul 
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and one year in a maternal and child welfare centre. The require
ment for admission to the school is graduation from a secondary 
school. The Ministry maintains an establishment for a certain 
number of boarded students. Those who are admitted to it are 
pledged to remain in the health service of the State, provinces, 
municipalities, districts or communes for a minimum period of three 
years. Under a new law, provision has been made for the training 
of midwives for service in villages, in this case, the period of training 
is shorter and the requisite standard of preliminary education is 
lower. 

RESEARCH 'YORK. 

The Ankara Institute and School of Hygienr, after a period of 
organisation, commenced its work in 1935. This work has bern 
carried out under the direction of Professor GoTSCHLICH, the well-

• known bacteriologist, the results of whose rrsrarch will probably 
be included later in scientific publications. The collaboration of 
Dr. CoLLINS (Rockrfeller Foundation) as Director and Organiser of 
the School has been greatly appreciated by Dr. KA~IIL, Assistant 
Director, Dr. ZEKI BARKER, Professor SERVER KA~IIL and others. 
The special Institute of Malariology at Adana has published a 
number of studies on the epidemiology and prophylaxis of malaria 
in Asiatic Turkey, which have contributed to our knowledge-still 
limited to certain regions, but already important-of local malaria 

problems. 
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2. THE ATHENS SCHOOL OF HYGIENE. 

THE PRESENT HEALTH ORGANISATION IN GREECE. 

In Greece, public health questions come under the Ministry of 
Health and Public Assistance, which is divided into three depart-
ments: • 

(1) Department of Public Assistance, dealing with the 
protection of abandoned. children, orphans and the poor, 
public institutions and philanthropic organisations, pensions 
and assistance to war victims ; 

(2) Departll!ent of Public Health, dealing with the preven
tion of infectious diseases, especially the control of malaria, 
tuberculosis and venereal diseases, maternal and child welfare, 
medical assistance to the poor, supervision of the medical, 
profession and hospitals ; 

(3) The Department of Public Relief, dealing with unem
ployment, housing accommodation for the poorer classes and 
the care of refugees. 

The Minister is advised in health matters by a Supreme Health 
Council. 

The budget of the Ministry for 1935/36 amounted to 733.2 million 
drachmas, of which sum 4.01 millions were spent for the Athens 
School of Hygiene, 11.02 millions for district (prefectural) health 
services, 10.28 millions for the control of infectious diseases, 10.9 mil
lions for malaria control, 1.17 millions for the control of trachoma,* 
38.11 millions for the campaign against tuberculosis, 9.14 millions 
for the control of venereal diseases, 1.63 millions for maternal and 
child welfare and 27.57 millions for medical assistance, the largest 
amount-i.e., 243.38 millions, being spent for pensions and assis
tance to war victims. 

In the Department of Public Health, nine medical officials are 
employed with a monthly salary varying from 3,700 to 6,500 drach-
mas. In dillerent medical institutions (mostly hospitals), 100 phy-
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sicians are employed with salaries ranging from 2, 760 to 6,500 
drachmas per month, and 120 special stall at a daily ~ge varying 
from 25 to 250 drachmas. · 

A health centre (Departmental Health Organisation) is estab
lished in each prefecture and in the Port of Pirreus. The centres 
are divided into grades A and B. The statutory stall of the grade A 
,::entres consists of a medical hygienist, a deputy, three practitioners, 
four visiting nurses and three sanitary inspectors. The B classes 
have only one hygienist and two sanitary inspectors. There are 
seven grade A and thirty-two grade B health centres. Altogether, 
forty-tliree medical hygienists, twenty-four practitioners, about 
ten visiting nur~es and ninety-five sanitary inspectors work in 
these centres. 

The municipalities are required by law to appoint a health officer. 
In cases where the health officer appointed does not possess adequate 
training in public health, the municipaiity is. required to send him 
to the School of Hygiene for a special course .• Seventy municipa: 
lities have gradually conformed to these requirements. Communes 
with an annual budget of over 400,000 drachmas are also obliged 
to ~ppoint health officers under the same conditions. Of 5,578 
communities, only sixty-six are in a position to provide the necessary 
funds for this purpose. The remaining communes make use of 
the services of local practitioners and pay only small fees. Many 
communes have no form of medical assistance. 

In addition to the Health Department of the prefectures, under 
the charge 'or public health officers, there are special health institu
tions as follows : hygienic and bacteriological laboratories at Athens 
and Salonica, the Pasteur Institute at Athens, the Pathological and 
Anatomical Centre of the Ministry of Health, disinfecting stations 
at Athens, Salonica, Corfu. and Samos, an anti-rabic vaccination 

• laborat~ry with a hospital at Athens and infectious-disease hos-
pitals at Athens and Salonica. . 

In 1937, a special tax was imposed on tobacco and correspon
dence. ·This is levied in the form of a social welfare stamp and the • 
proceeds are to be used exclusively for social welfare and public 
health work, in addition to the credits already earmarked for those 
purposes. The tax is distinct from the general State budget and 
bears the name " Social Welfare Fund ". It is estimated that it 
will bring in 500 million drachmas a year. 

6 
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The allocation of this fund has already begun ; various sums 
have been assigned with the object of increasing the number "bf 
beds in existing hospitals and sanatoria, establishing new hospitals 
and sanatoria and assisting various other agencies engaged in social 
welfare work. Moreover, a sum has been assigned for the erection 
of buildings for a State school of visiting and hospital nurses and for 
its working expenses. The buildings will be adjacent to those of 
the School of Hygiene. The school began work in temporary 
premises in December 1937. 

Speciai committees, composed of professors of the School of 
Hygiene, senior offiCials of the Ministries and other persons, such as 
university professors, etc., have been appointed by the J\Iinistry to 
determine the lines along which campaigns against tuberculosis, 
malaria, trachoma and other diseases may be organised within the 
framework of the Public Health Organisation. 

As regards the programmes -of tuberculosis and malaria control, 
.Dr. PAPACOSTAS and Dr. LrVADAS"; of the School of Hygiene, have 
respectively been appointed rapporteur of the committee concerned. 

Furthermore, the execution of lhe malaria control scheme in the 
Department of Epirus, drawn up by Dr. LIVADAS and approved by 
the Supreme Health Council, has already been initiated and the 
necessary higher grade and subordinate personnel engaged. This 
personnel has been recruited from among former students' at the 
School of Hygiene. 

A committee, of which the Director of the School is a Ipember, has 
also been formed to draw up a programme for the reorganisation of 
the outlying health services. 

As the various committees have not yet completed their work, 
all the details of the general programme are not yet available. 
Nevertheless, this programme is known to comprise the establish
ment of a number of polyvalent health centres, and the inclusion, • 
within the general framework of the health organisation, of all 
specialised work such as the anti-tuberculosis campaign, anti-
malaria campaign, etc. · · 

In the ~Iinistry of Education, there is a special organisation : the 
School Medical Service-fifty-two school physicians and three school 
nurses. The Service is responsible for the regular medical inspection 
of schools and for the vaccination and revaccination of scholars and 
the protection of their health. 
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There are, in Greece, 6,500 physicians; of whom 1 ,800 reside in 
Athens-Pinims, with a population of slightly over 800,000. · 

COLLABORATION WITH THE LEAGUE OF NATIONS IN 

HEALTH MATTERS. 

In October 1928, the Under-Secretary of State for Public Health 
of the Greek Government asked the League of Nations to colla
borate in the reorganisation of the Hellenic Health Services .. The 
invitation was accepted and it was decided to send a commission 
of experts to study the existing health organisation. The experts 
remained in Greece from January to April 1929, visiting different 
parts of the country and studying all the administrative problems 
involved. The Commission presented a report in April 1929.1 

The main conclusions reached were that the Public Health 
Service in Greece should be completely reorganised and that public 
health work should be entrusted to specially trained experts. To 
carry out this part of the programme, it was proposed to establish 
a new health centre and a school of hygiene. The basic organisa
tion was to be the Athens Health Centre, which would form the 
nucleus of a permanent national public health service. It was pro
posed that the new health services should first be organised in six 
typical provincial territories (departments) with special health 
centres and should then be gradually extended ; and it was empha
sised that, to ensure success, no political_influence should be allowed 
to interfere with the service. 

In 1929, by Law No. 4333, the School of Hygiene was established 
at Athens as part of the Central Health Organisation, under the 
name of the Athens Health Centre and School of Hygiene. The 
school was housed in modest premises. According to this law it 
was: 

(a) To direct, under the supervision of the Ministry, the 
public health work in the six selected areas, according to the 
programme proposed by the experts of the League of Nations ; 

(b) To train the necessary personnel for the new health 

services ; 

• See League of Nations document C.162.M.63.1929.111. 
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(c) To act in an advisory capacity to the Central Health 
Administration in all matters regarding public health. 

The law provided for the collaboration of the centre with the 
Athens Pasteur Institute, which was to become a research depart
ment of the centre.1 

Foreign experts were called in to direct the Athens Centre and the 
Divisions of :Malariology and Sanitary Engineering. 

This programme was only partly carried out. On the one hand, 
there were many difficulties to overcome in ordeJ;" to adapt the old 
health organisation to the new system, and, on the other hand, the 
economic depression adversely affected the development of the 
proposed health service.• 

The Athens Centre and School of Hygiene began its work in 1931. 
This institution was placed directly under the Ministry of Health 
and consists of six divisions : 

(1) Public health and social medicine, including the School 
of Hygiene ; · · 

(2) Malariology ; 
(3) Sanitary engineering ; 
(4) Pharmacology and bio-chemistry ; 
(5) Research (Pasteur Institute) ; 
(6) School of Hygiene (this division co-operated with the 

direction of the School of Hygiene of the Ministry of Public 
Instruction). 

By the Decree of March 5th, 1930, four prefectures were selected 
for the establishment of the new public health centres. Two years 
later, those centres were closed and the scheme proposed for the 
training of visiting nurses was abandoned. In January 1934, a new 
law was enacted providing for the establishment of public health 
centres in place of the health bureaux of the prefectures, and 

1 In practice, this collaboration continued for a short period only. 
1 Several years ago, Greece was confronted with the difficult problem of 

settling more than one million Greek Immigrants from Asia Minor and other 
parts of neighbouring States. New settlements were established with remark
able success ; there were no epidemics and sanitary conditions were Improved 
In many rural areas. This work was carried out by a Commission appointed 
by the League of Nations and the Greek Government. Under the auspices of 
the League of Nations a loan of £12 million was raised for this purpose. 
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Figure 3.-ATHENS ScHOOL oF HYGIENE : PART OF THE BurLmso. 

Figure 4.--o\.MBELOKIPI HEALTH CENTRE (see page 258). 
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requiring medical officers of the prefectures to hold a diploma in 

:h~giel!e. . · . . . ! · . . 
·~ In 6ctQber 1935, a model health centre servtce for the practical 
trai'ni~g of students qf the Scho.gl_ of Hygiene was organised in 
'newly constructed pr81llises adja~nt {j> the School in a district of 
Athens with 30,000 inhabitants. 
~- Under a· rec"e~tly enacted law,' every ·medical officer appointed 
to the State Public Health Service must hold a diploma in public 

· health. The municipalities are obliged to give preference to gni
d'";ates in )mblic heal!h jviu;J mak!ng.appointments in. their Public 
Health Services. A special law provides that no doctor in the navy 
can be promoted to the rank of colonel without a diploma in hygien~ 
conferred by the School of Hygiene. Moreover, under a recently 
enacted law,..army doctors, up to the rank of _captain, are required 
to attend a post-graduate course in the School of Hygiene. 

The School of Hygiene is empowered to confer diplomas : 

(a) In public health ; 
(b) In chemistry ; . . '!- · 

(c) In sanitary engineering, and 
(rl) For sanitary inspectors and public health nurses. 

Up to the present, the School has conferred diplomas only 
in hygiene and for sanitary inspectors. 

THE ScHOOL OF HYGIENE. 

I. 
:'' 

Th~ relations of the School with ~h_;. University wer~ defined-in a 
decree of March 1936. According 'to this decree; the Director of 
a division in t~e Schoo! .~a_y ~e appointed only on the recommenda-. 
fion of -th~ ~Mol 'toun~il and with. the approval of the 1\fedicai 
Faculty of the. U~iversity., The Director of the S~hool is elected by 
th~ School Council for a term of three years. .. _.. . 
. Th,e head of each division, whose number has increased fro~ six 
to nine, has been given the title of Professor. The divisions are 
the following : · ' 

(1) 1\li~robi~logy and serology (Dr. PAPAMAR.Ku) ; 

(2) Ep1dem1ology and statistics (Dr. G. ALIVIZATOS) ; 
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(3) Public health (Dr. KYRIAZIDES) ; 

(4) Malariology and tropical diseases (Dr. Gr. LlVADAs) (Dr. BALFOUR, 
Technical Adviser) ; 

(5) Social hygiene (Dr. PAPACOSTAS) ; 
(6) Sanitary engineering (Chr. FLORAs, Engineer) ; 
(7) Bio-chemistry and nutritional hygiene (teaching In this course, 

for the academic year 1937, has been entrusted to Dr. S. GALANos, Professor 
of Food Hygiene in the University of Athens) ; 

(8) School hygiene (Dr. LAMPADARIOS) ; 

(9) Meteorology and climatology in relation to public health (Ill. MARIO
LOPOULos). 

Important work is carried out by the Divisions of Malariology 
and Sanitary Engineering. Two years ago, funds were provided 
by the Ministry for sanitary engineering work in different regions, 
mainly for the construction of model latrines, wells, sewers and 
piped water-supplies: The total appropriation for this purpose 
was five million drachmas. The Sanitary Engineering Division acts 
as an advisory department to the Ministry, the prefectures and the 
municipalities. The Division of Malariology directs and supervises 
all the 1.\finistry's anti-malaria work. For purposes of demons
tration and research, two regions were selected in 1930---one 
in the Peloponnesus and comprising four -villages, with a 
population of 1,700 inhabitants, and the other in the City of 
Drama, with 30,000 inhabitants. These demonstrations have 
been extended to many other areas. The Ministry has recently 
decided to adopt a programme for the control of malaria under 
the direction of the Malaria Division of the School of Hygiene, 
assisted in. this work by additional personnel and provided with the 
necessary anti-mosquito material. Costs will be divided between 
the :Ministry, the municipalities and the rural districts. The 
Ministry is to spend four million drachmas a year. Of the major 

- projects for land improvement and malaria control, the drainage of 
the ·Struma and Vardar valleys (over 6,050 million drachmas) should 
be mentioned. · 

II. 

The School is- financed out of the State budget. Since 1930, the 
Rockefeller Foundation has provided funds varying from $15,000 
to $40,000 annually. These sums have been devoted to special 
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work undertaken by the Divisions of Malariology and of Sanitary 
Engineering. 

The budget of the School decreased from 6,122,371 drachmas in 
1931/32 to 3,032,296 drachmas in 1935/36. Of this sum, 2,126,500 
drachmas are spent in salaries. Part of the decrease in the budget 
is accounted for by the fact that expenditure on all departmental 
(prefectural) health services is now met out of the regular budget 
of the Ministry. 1 

III. 

The teaching in the School is theoretical and practical, and 
includes laboratory practice and visits to health institutions, with 
practical training in the health centre attached to the School. The 
main building has a large laboratory and an auditorium ; in a 
temporary building, there are smaller laboratories for different 
divisions. The library contains 1,243 volumes and receives 32 perio
dicals regularly. 

The course lasts for two semesters and is divided into two parts. 

The first part covers a period of four and a-half months and 
includes the following subjects : 

Bacteriology, bio-chemistry, sanitary engineering, 
meteorology and malariology ; field work for three weeks 
at malaria stations, followed by a forty-day summer 
recess. 

The second part begins on September 1st and includes 
the following subjects : 

Epidemiology and statistics, social hygiene, public 
hygiene, school hygiene, physiology, health survey (twelve 
days), practical training at the Ambelokipi Health Centre 
(twelve days), and a general examination for gradu~tion. 

Class and field work during the academic year 1936 was 
divided up as follows : 

1 The expenditure for Health and Social Welfare Services In the State b d t 
·amounted to 2.-4% of the total expenditure In 1928/29,-and 3.06% In 19~/~~-
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Subject Lectures Laboratory Visits Field work Hours Hours Hours 
Bacteriology ............... 63 80 
Para•itology 

• 0 •••• 0 •••••••• 26 40 
Bio-chemistry 

•••• 0 ••••••••• 26 75 
Physiology ........••......• 10 
Tuberculosis ............... 5 24 (clinical)·-
Sanitary engineering ........ 26 52 8 
Meteorology •............... 10 20 
Social hygiene ..•.•......... 40 40 (seminar) 58 
Malariology and tropical di-

seases ...•.....•.......... 21 45 3 weeks 
School hygiene ............. 20 18 
Epidemiology and statistics ... 77 76 
Public health ............... 30 39 8 days 
Health survey .............. 2weeks 
Ambelokipi Health Centre ... 2weeks 

Total ............. 354 452 123 8 weeks 

The number of students varies between twenty and twenty-four. 
They are appointed from among physicians employed by the Minis
try of Health, the Ministry of Education and the Ministry of the 
Army and Navy by competitive examination, and from among 
private physicians. The students continue to receive their salaries 
if they are employed in the public service. 

During the first years of the School's work, graduates in public 
health were practically all appointed to posts in the central or local 
health organisations. 

In 1932, there were twenty-one graduates (sixteen of them 
employed by the Ministry of Health and two by· the Ministry of 
the Army and Navy); in 1933, eighteen graduates (eight employed 
by the Ministry of Health, six by the Ministry of the Army and 
Navy) ; in 1934, nine graduates (eight of them employed by the 
Ministry of Health) ; in 1935, twenty-six graduates (thirteen 
employed by the Miltistry of Health, one by the Ministry of the 
Army and Navy, four by the Ministry of Education, four by a muni
cipality, one from Cyprus); in 1936, twenty-two graduates (seventeen 
employed by the Ministry of Health, one by the Ministry of the 
Army and Navy, one from Cyprus). Between 1932 and 1936, 
nineteen failed to graduate. 

The School also organises courses for sanitary inspectors. The 
annual curriculum, which lasts for eight months, is divided into 
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theoretical teaching, practice in the laboratory and in the field, and 
a special course in disinfection. Seventy students have graduated 
after taking this course and all of them were appointed to posts 
in the public health centres by the municipalities or communities. 

All courses are given free of charge. 

IV. 

The staff of the School consists of six regular professors, three 
professors of the University (who are paid for their lectures), thfee 
sanitary engineers, four hygienist rnalariologists, two chemists, one 
statistician, one librarian, one assistant librarian, four laboratory 
assistants, twelve clerks, four manual labourers and eight other 
employees engaged from day to day. 

With the grant from the Rockefeller Foundation, the Division 
of 1\Ialariology employs a specialist in entomology, three medically 
trained malariologists and a technician, with the necessary subor
dinate personnel ; the Division _of Sanitary Engineering employs 
one sanitary engineer and three subordinates. 

The basic salaries of the regular professors are higher than those 
of the other State employees. Their basic salary is 12,000 drachmas 
per month. Except in three cases, the regular professors· hold 
other posts in Government or private services. According to the 
new regulations, the salary for additional employment cannot be 
higher than the salary for the main employment. 

THE AMBELOKIPI HEALTH CENTRE. 

The Ambelokipi Health Centre was organised for the practical 
training of the students of the School and to serve as a model local 
health service. An agreement was made between the School, the 
City of Athens and the Rockefeller Foundation for the maintenance 
of the centre for five years. 1 Several public and private health 

1 Capital upendilure was as follows : 

Cost of buil~ing : 1.8 million drachmas provided from the· funds of the 
School of Hygiene. 

F~rst year's bud~et (includes 500,000 drachmas capital expenditure for 
furmtu~e and eqmpm.ent) : Total, 1,400,000 drachmas (500,000 Sch-ool 
of Hygtene, 500,000 Ctty of Athens, 400,000 Rockefeller Foundation). 

Second year's budget: 1,250,000 drachmas. 
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agencies are co-operating in the centre _vyith a view to working out 
a general public health programme. 

The personnel of the centre consists of a public health officer an . ' 
asststant health officer, a supervising public health nurse five 
public health nurses and two sanitary inspectors, all on : full
time basis, and of five part-time physicians who are employed as 
specialis~s in the clinics of the centre, and a school physician. 

The a1m of the centre was to provide complete public health 
service for a part of the city, and to facilitate the practical training 
of the students of the School of Hygiene and of the recognised 
nursing schools. The first practical training of student health 
officers began in November 1936. The programme of the centre 
includes pre-natal work, maternity, child welfare, school hygiene, . 
dentistry, control of communicable diseases (including tuberculosis 
and syphilis), sanitation, statistics, health education and propa
ganda. During the first fifteen months (October 1935-December 
1936), 1,072 different families were registered at the clinics for 
regular health supervision, representing one-seventh of the entire 
population of the district. 1 

For the education of nurses in public health, the centre colla
borates closely with the Red Cross and Evanghelismos schools of 
nursing. The programme of collaboration was first carried out 
in April1936. · The.centre is responsible for public health teaching, 

1 During the same period, the attendance at these clinics was 9,453. The 
five public health nurses made 11,628 home visits. Four hundred and twenty
two infants were registered ; they represent about 40% of the total number of 
Infants under one year in the district. Of the pre-school children, 528 have 
been registered. Infants and pre-school children came for consultation 
4,531. times, and to supervise them 7,675 home visits were made. Four hundred 
and sixty-five expectant mothers have been under the supervision of the centre ; 
they represent about 45% of the total number of pre·natal cases of the district. 
They came for consultation 1,156 times and the public health nurses made 
1,830 home visits to them. Three hundred and sixty-four persons registered 
at the TB clinic with 941 attendances at the clinics, and 1,406 home visits. 
Two hundred and fifty-five persons registered at the syphilis clinic (1,643 treat
ments and 274 home visits). To control epidemic diseases. the centre has 
endeavoured to collaborate with the practitioners. In the diagnostic laboratory 
of the centre 2 081 examinations were made during the period. The Health 
Centre in coilaboration with the Sanitary Engineering Division of the School, 
has m~de a survey of the water supply and sewage disposal in 4,957 houses of 
the district. The centre was also responsible for the m~sqmto control or the 
district, and five inspectors visited 2,143 homes .for. th1~ ~urpose. .A small 
campaign has been launched for building cheap hygtemc pnv1es and th~rty-four 
were set up by the Inhabitants. 
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both theoretical and practical. All the senior students must 
practise in the centre for from one to two months. For specialisa
tion in public health nursing, a minimum period of six months is 
required. 

In Athens, there are now two schools of nursing-the school of 
the Greek Red Cross, which opened thirteen years ago and is housed 
in the new hospital, and the school at the Evanghelismos Hospital. 
In both, the course lasts three years. The programmes are similar, 
although the subjects and the number of hours of teaching vary 
somewhat. During the last six months of their three-year training, 
the students may specialise in any hospital service or in public 
health nursing. This programme was first applied during 1935/36. 
Since 1924, 120 nurses have graduated from the Red Cross (four of 
them specialised in public health nursing) and since 1931, forty
nine have graduated from the Evanghelismos. It is expected that 
a State school for public health and hospital nurses will soon be 
established. 

The curriculum of the Red Cross School of Nursing comprises : 

First Year (Preparatory Period). 

Subjects 

Anatomy and physiology ................ . 
Bacteriology .......................... . 
Hygiene .............................. . 
Chemistry ............................ . 
Pathology ............................ . 
Dietetics : cooking for the sick ........... . 
Art of nursing: theory and practice ....... . 
Dressing of wounds ..................•..• 
Upkeep of material .....................• 
Massage .............................. . 
Medicaments and analyses .............. . 
Psychology •.....................•..... 
Ethics of nursing .............•..•....... 
History of nursing ................•....• 
Physical education ...................... . 

Houn 

35 
15 
25 
25 
14 
20 
30 

4 
20 

4 
10 
12 
12 
12 

Practical 
work and 
seminan 

Total 

Hours Hours 

20 
10 

10 

20 
70 
10 
20 
10 

20 

55 
25 
25 
35 
14 
40 

100 
14 
40 
14 
10 
12 
12 
12 
20 

Total, preparatory course . . . . . . • . . . . . . . . . . 428 
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Subjects Hours 
PrRctical 
work and 
seminars 

Total 

First Year. 
Pharmacology . . . . . . . . . . . . . . . . . . . . . • • • . . 30 
Surgical diseases . . . . . . . . . . • . . . . . . . . . . . . • 16 
Diseases of Infants and children . . • • . . . . . . . 16 
Nursing of Internal and surgical diseases . . . 10 

Hours 

10 

10 
20 

Hours 

40 
16 
26 
30 

Total, first year ......................... . 112 

540 Grand total, first year •.................... 

Second Year. 
Infectious diseases and disinfection ....... . 
Communicable skin diseases ............. . 
Gynrecology and obstetrics ............. . 
Diseases of the ear, nose, throat ........•. 
Diseases of thl' eyes .................... . 
First aid .............................. . 
Psychiatries and neurology ••...•...•..... 
Tuberculosis and malaria ...........•...•. 
Professional problems ...............•..•. 
Advanced nursing •...................... 

20 
10 
20 
8 
8 
4 

16 
6 
6 

22 

8 
4 

10 

8 

10 

28 
14 
30 
8 
8 

12 
16 
6 
6 

32 
Total, second year . . • . . . . . . . . • . . . . . . . . . . . . 160 

Third year (subjects required of all students). 

Physiology . • . . . . . . . . . . . . . . . . . . . • • . . . . . 8 
Eugenics and health education .....•.....• 
Social problems .•.................•..... 
Psychology of children and adults •..•..... 
Dietetics .........•..............•..... 
Accounting : statistics •..•..•............ 
The rille of the visiting nurse .•............ 

6 
10 
16 
6 
6 
6 

4 

8 
6 

10 
16 
10 
6 
6 

Total, third year . . . . . . . . . . . . . . . . . . . . . . . . . 62 

During their training at the Ambelokipi 
students receive theoretical and practical 
following subjects : 

Principles of public health administration ... 
P. H. legislation : social service : sanitation •. 
Hygiene and prophylaxis (maternity, infancy, 

syphilis, tuberculosis, trachoma) ....... . 
Public health nursing ••........... · · .. · · • 
Visits to Institutions •.•......• · •. · · · · · · · · 

Hours 

18 
12 

14 
24 

Health Centre, the 
instruction in the 

Practical 
work and Total 
seminun 
Hours 

49 
tO 

Houn 

18 
12 

14 
73 
10 

Total hours .................... · .... ·•. . 127 

--------
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REsEARCH WoRK. 

The scientific work of the Athens School of Hygiene is particu
larly worthy of note for the effort made there to study thoroughly 
endemic malaria in Greece and bring it under control. 

The Department of Malariology of the school, under the direction 
of :Mr. C. BALFOUR, with the assistance of the Rockefeller Founda
tion and the help of BARBER, RicE, SHANNON and the· Greek mala
riologists, LIVADAS, DIMISSAS, SPHANGOS, J\IANDEKOS and others, 
has, during the last few years, published a series of studies on the 
biology of anopheles and on malaria epidemiology and prophy
laxis. Among these studies, special mention should be made of 
the work of BARBER and RicE on methods for the dissection and 
permanent preparation of the salivary glands and stomachs of 
anopheles, this being of unquestionable general interest ; that of 
BARBER on the degeneration of sporozoites in infected anopheles, 
on egg-laying among the various · pedes of anopheles, on polychro
matophilia as an index of post-malarial amemia, and on epidemio
logical variations of malaria in Eastern :Macedonia and elsewhere ; 
SHANNON's experiments on the influence of microclimatic factors on 
the life of the anopheles ; and the work of BALFOUR and his colla

. bora tors on methods for measuring endemic intensity and on the 
results of malaria observation over a period of six years in Greece ; 
and the entomological researches of PANDAZIS, carried out in part 
at the School of Hygiene, into the Greek culicida!. 

In connection with the Biochemistry and Nutritional Hygiene 
Department of the School, mention may be made of the investiga
tions of JOACHI~IOGLOU and KLISSIOUNIS into the morbid physio
logical results of coffee-drinking, and the work of ALIVIZATOs and 
ARVANITIS, carried out in part in the School of Hygiene Laboratory, 
on the standardisation of the examination of yoghurt. 

Researches concerning vital statistics were carried out by 
VALAORAS in part in the Athens School of Hygiene ; they bore 
on the increase of the population of Greece as shown in a logistical 
curve. 

The Social Hygiene Department has carried out investigations 
in the Ambelokipi area (Athens), which has a population of 25,000, 
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and in the industrial town of Eleusis ; it has studied the relations 
between the Government health services and those of municipa
lities and communes, ancj. has prepared several draft sanitary laws, 
including one on hospital organisation in Greece in relation to the 
needs of rural populations. 



264 SECOND REPORT ON CERTAIN EUROPEAN SCHOOLS 

3. THE BUDAPEST INSTITUTE OF HYGIENE. 

INTRODUCTION.-HEALTH ORGANISATION. 

Important changes have taken place during the last few years 
in the Public Health Administration of Hungary. Among others, 
the Ministry of Social Welfare has been abolished and the Ministry 
of the Interior has taken charge of the Public Health Service. 

Beside the Minister and the political Secretaries of State, there 
are in the Ministry two permanent Secretaries of State ; one of 
these, Dr. Bela JoHAN, who was for some years Director of the 
Institute of Hygiene, directs the Department of Public Health. 

The Ministry comprises the following Departments : 

(1) General Public Administration ; 
(2) Police ; 
(3) Social Welfare ; 
(4) Public Health. 

The Public Health Department is divided into five sections : 
Public Health ; Health Administration ; Epidemiology and Social 
Hygiene ; Hospitals ; Child Welfare Service. 

The Section of Epidemiology and Social Hygiene is housed in 
the building of the Institute of Hygiene and is under the Director 
of the Institute. The Director thus has charge of the activities of 
the Institute and, as chief of the appropriate section in the Ministry, 
draws up the public health programme and gives orders to local 
administrations in regard to its execution. 

In the past, the Ministry had four inspectors for the supervision 
of district and municipal health officers. Each inspector was 
responsible for the supervision of the Public Health Services of six 
to eight counties and several cities. This system of inspection has 
been modified and five inspectors have been appointed to supervise 
sanitation work, child welfare services, the tuberculosis campaign, 
the epidemic disease control of rural hygiene. · 

The country is divided into twenty-five counties and eleven 
municipalities with the status of counties. There are 149 districts 
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and forty-six towns as administrative subdivisions of the counties. 
Under the terms of a special law, the medical officers of the counties, 
municipalities, districts and towns are appointed on a full-time 
basis by the .Minister and work under the direction of the Sub
Prefect. In technical matters, however, they correspond directly 
with the Ministry. They are not allowed to engage in private 
practice. Every community with more than 5,000 inhabitants is 
required to employ a part-time physician, whose principal function 
is to treat the poor. Communities with fewer than 5,000 inhabitants 
are combined into rural health unit areas. The community and 
health unit physicians are appointed by the Minister, who pays a 
substantial sum out of his budget to the local authorities for the 
salaries of the medical staff. This sum amounted last year to 
4! million pengo. 

A ten-year programme for the development of Rural Health 
Services (known as " Green Cross " services) has been adopted by 
the Ministry, and each year the necessary appropriations are pro
vided by the State budget. According to this programme, about 
140 district health centres and 800 smaller health centres will be 
gradually established, this involving a complete change in the 
present district and communal health services, which have been in 
operation since 1876. The district centres are to be public hl'alth 
institutions organised in several sections, fully equipped for treat
ment, diagnosis and field work, with specialists in charge of the 
different sections. They will supervise the rural health centres, 
which are to be much simpler. Each rural centre will take charge 
of an area comprising usually 6,000 to 8,000 inhabitants. In the 
larger villages, a special room for medical examinations will be 
provided ; in the smaller villages, the premises of the village ad
ministration will be used for this purpose. A physician and public 
health nurse will visit the villages regularly. The expenses are to 
be divided as follows : the salary of the nurse is paid by the Ministry, 
which will also provide the material for health education ; a certain 
sum is to be allocated in the budget of the Department for the 
maintenance of the health centre in villages. The village in its turn 
will provide a room for consultations and living-quarters for the 
public health nurse. The village will also be obliged to supply 
the means of communication for the doctor and the nurse and meet 
the cost of heating, lighting and cleaning the health centre premises. 

7 
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In the first year of the activities of a rural centre, the State will 
pay about 50'% of all expenses. Out of the Department's grant, 
the doctor will receive an honorarium for medical examinations, 
and the travelling and subsistence expenses of the nurse will be 
met when the distances she has to travel from the centre are 
considerable. 

During the last three years, this organisation has been set up 
in 378 communes ; five district and 128 rural health centres, thirty
three communal health centres and 241 consultation rooms have 
been pro~ided in this way. Twenty-seven medical, 137 communal 
physicians, ten tuberculosis specialists, six venereal disease special
ists, fifteen dentists, ten dentists' assistants, 128 public health 
nurses and eleven sanitary inspectors are at present engaged in 
this work. These institutions ensure close collaboration between 
the Institute of Hygiene in Budapest and the private maternal and 
infant welfare organisation known as " Stephania ". 1 

The full-time medical officers of the counties, municipalities and 
districts are paid according to their position and length of service. 
They begin with a monthly basic salary of 204 pengo, which rises by 
automatic increments to 555 pengo. In addition, there is a special 
allowance which varies according to the size of the medical officer's 
family. Another allowance for living-quarters is provided. The 
Ministry collects the fees for the issue of various certificates and 
permits and distributes them among medical officers according 
to the size of their families. 

Part-time physicians in rural services start with 141 pengo 
monthly, rising by automatic increments to a maximum of 
232 pengo ; additional amounts are paid for living-quarters and by 
way of family allowance. 

The salary of a nurse ranges from 120 to 232 pengo per month, 
plus dwelling allowance. 

Of nine million inhabitants in Hungary, over three millions come 
under social insurance. Workmen's compensation funds in industry 

• 
1 The activities of the newly organised Health Service have been very exten

SIVe. The reports for 1936 give a detailed account of them Practi 11 
every yo~ng child and child of the pre-school and school age has b~en examf:.J. 
and spec1al eflorts have been made In the field of tuberculosis control and In the 
treatm~nt of trachoma and .venereal diseases. The nurses have made 384,819 
home VIsits to 289,693 famlhes and given many lectures on hygiene. 
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and commerce and in agriculture have a membership of I. 7 million 
persons ; national health insurance covers 760,000 persons ; inva
lidity and old age insurance, widows' and orphans' pensions 350,000 
persons, and other social insurance institutions about 120,000 
persons. 

The Social Insurance Law of 1928 prescribes that the Health 
Insurance Office should also organise and finance preventive health 
work. In pursuance of a decree of the Ministry of the lnte~ior, issued 
in 1936, a special commission was appointed within the office to 
draw up a plan for the preventive medical work to be undertaken 
by the Health Insurance Office. This commission comprises twelve 
members, elected by the autonomous sections of the office for a 
period of five years, and includes, ex officio, the Director of the 
State Institute of Hygiene, the Chief of the Health Centre, a repre
sentative of the Ministry of Industry and the Director of the Health 
Insurance Office. 

There were, in Hungary, at the end of 1936, 9,577 registered 
physicians, 242 employed by the State and municipalities, 1,105 
by the communes and towns, 953 by the hospitals and 3,309 by 
social insurance. In Budapest, there is one physician to 
257 persons and, in rural areas, one to 1,730. 

THE INSTITUTE OF HYGIENE. 

(Director : Professor J. ToMCSIK.) 

The Institute has three main activities : the first is the post
graduate training in public health and the training of nurses ; and 
the second, laboratory work, which is divided into five sections : 
parasitology (Chief : Dr. G. K. MAKARA), bacteriology (Chief : 
Dr. S. LovREKOYICH), serology (Chief : Dr. G. OLAH), chemistry 
(Chief : E. ScHULEK) and water testing (Chief : A. JENDRASSIK) ; 
while the third consists of practical field work (Chief : Dr. A. GAAL), 
epidemiology (Chief : Dr. A. PETRILLA), tuberculosis control 
(Chief : G. PETRANYI), the supervision of rural health services and 
sanitary engineering (Chief : E. A. V Ass). 
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Activities. 

The activities of the Institute have grown from year to year. 
Branch laboratories have been organised to improve the diagnostic 
work. Three of these are attached to the Institutes of Hygiene 
of the Universities. Some very important investigations have been 
initiated : the bacteriological laboratory has carried out a study 
of typhoid carriers in seven counties and two cities by examining 
all persons reported as typhoid cases after 1926. Altogether 
126,000 persons have been examined and 677 typhoid carriers 
found. Vaccination against diphtheria has been made compulsory, 
and over one million children have already been vaccinated. The 
parasitological laboratory, with the help of the Higher School of 
Agriculture, has carried out studies on flies to determine the 
breeding places and the role of flies in epidemics. Field surveys 
in regard to malarial and intestinal parasites have been undertaken 
in certain districts. The chemical laboratory analyses, tests and 
registers drugs and patent medicines ; the laboratory for. water 
analysis has examined 18,000 wells and regularly supervises public 
water supplies. The sanitary engineering section prepares designs 
of simple wells, which it distributes free of charge to villagers ; 
300 to 400 wells have been constructed every year with the help 
of the Institute. 1\lodel plans for the improvement of rural housing, 
latrines and other sanitary installations are distributed. The 
serological laboratory prepares diphtheria anatoxin, undertakes the 
official testing of sera, and performs serological analyses, mainly 
Wassermann tests. Finally, the Institute carries out field work, 
maintains liaison with the regional authorities, and supervises the 
conduct of field surveys and field work generally. 

The library of the Institute contains 10,285 volumes and receives 
153 periodicals regularly, of which ninety are foreign. 

Budget. 

The expenditure of the Institute is covered by grants from the 
Treasury (82%), by fees for the analyses of drugs, patent medicines 
and water (10%), and by grants from the Rockefeller Foundation 
~at present 8%). The total expenditure amounted to 485,809 pengo 
m 1932/33 and 1,130,000 in 1936/37. Of this last sum, 268,059 



. A~D INSTITUTES OF HYGIENE 269 

Figure 5.-STATE INSTITUTE OF HYGIE)I;E AT BUDAPEST : M AIS DUILDINO. 

Figure 6 .-HEALTH CE:o-:TRE AT PECEL. 
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pengo were expended on salaries. The upward _tre~d in the expen
diture on sanitation, especially rural water supphes,IS shown below: 

Period 

1932/33 
1933/34 
1935/36 
1936/37 
1937/38 

............................... 
• 0 ....... 0 •• 0 0 ~ .... 0 ••• 0 ••••••• 0 •• 

... 0 •••••••• 0 0 •••••••• 0 0 •••••••• 

.................... 0 ••• 0 ••••••• 

................................ 0 0 

Expenditure 
Peng<l 

5,000 
18,000 

155,148.09 
280,000 (were provided) 
330,000 (are provided) 

As regards expenditure on rural health cen~res, the increase has 
also been considerable : 

Period 

1932!33 
1935/36 
1936/37 
1937/38 

••••••••••••••••••••••••••••••• 0 •••• 0 •••• 

Expenditure 
Peng<l 

37,000 
147,000 
242,000 
364,200 

The income of the Institute (from fees, etc.) increased from 
35,000 pengo in 1932/33 to 140,000 pengo in 1936/37. A larger 
income is expected when the examination of cosmetics, which has 
been proposed, is made compulsory. The contribution of the 
Rockefeller Foundation decreased from 217,878 pengo in 1932 to 
less than half of this amount in 1936. 

Staff. 

The staff of the Institute is partly recruited from the University 
and partly trained in the Institute itself and abroad. The appoint
ments are on a full-time basis ; the salaries paid are on the same 
scale as for medical officers, according to the provisions of the Civil 
Service Law. 

Courses for Post-graduate Training in Public Health. 

Course for Public Health Officers. 

In the programme of this course, no essential changes have been 
rna~~· The course must be taken by all physicians applying for 
positions as health officers. The first part consists of theoretical 
instruction for five months, comprising 430 hours of lectures and 
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visits to public health institutions, as well as laboratory practice. 
The second part of the course, lasting for four months, is devoted 
to practical work in public health institutions, in the City of Buda
pest and in rural areas (Public Health Demonstration Districts). 

The subjects taught are as follows : 

I lours 

Bacteriology, serology, parasitology, filterable viruses . . . . . . . . 38 
Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 42 
Air conditioning ; housing . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 13 
Soil ; water ; sewage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
Nutrition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Meat inspection . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . 8 
Physiology of work . . . • . . . • . .. .. . . . . . . . . . . .. . . . .. . . . . . . . . 5 
Personal hygiene . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . 4 
Social hygiene . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 48 
School hygiene . . . . . . . . . . . . . .. . . . . .. . .. . . . . . . .. . .. . . . . .. 11 
Mental hygiene . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. . .. . . .. . . .. 15 
Industrial hygiene . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 10 
Eugenics .....................•.......•................ 
Social insurance ....................................... . 
Public health administration ..........•......•............ 
Rural hygiene ............................•............. 
Vital statistics ......................................... . 

4 
10 

110 
10 
24 

Miscellaneous subjects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 57 

Laboratory training : 

In bacteriology ........................................ . 
In serology ............................................ • 
In parasitology ........................................ . 
In hygiene of water, food, air. soil ......................... . 
In vital statistics ...................................... · · 

Field training consists of : 
Field work in rural health districts ................. · •.. · · · · 
In a city health department ....................... · · . · · · · · 
In a hospital for infectious diseases ...........•..... · ... · · · 
In the TB dispensary ........................•.. · · · .•. · · · 
In a venereal disease dispensary and trachoma hospital ..... · 
In maternity and infant welfare clinics .......... · · · · · · · · · · · 
In a hospital for mental diseases ................. · · ·. · · · · • 
In the Institute of Legal Medicine ...•....... · ... · · • · · · · · · · 

26 
24 

9 
52 
18 

5 
4 
2 

1 
1 

1 

The number of applicants for the course of public health training 
is from four to five times as large as the number admitted. The 
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average time which has elapsed between the obtaining of a medical 
degree and admission to the courses is seven years. The require
ments for admission are : 

(1) The physician must have spent at least two years after 
graduation in the different wards of a hospital ; 

· (2) Apart from the two years in a hospital, the applicant 
should have had the opportunity for at least three years of 
acquiring some experience of public health work (Institute of 
Hygiene, assistant to a public health officer, community 
physician). 

No fee is charged for the course, but there is an examination fee 
of 150 pengo. Students attending the different post-graduate 
courses at the State Institute of Hygiene may obtain board and 
lodging at reasonable rates in the Physicians' Hostel, located in a 
special building attached to the Institute. There are forty rooms 
and a dining-room for the staff of the Institute and those attending 
the courses. · Only a few fellowships have been granted by different 
organisations. 

. .• ,: ! 

Of 221 graduates of the period 1928-1936, two are at pr,esent 
officers of the Ministry, six county health officers, ninety-seven 
district health officers, seventeen municipal health officers and 
twenty-seven communal physicians ; fifteen are working in the 
Institute of Hygiene and hospitals, forty-four are engaged ip private 
practice and the rest hold appointments in the army or .in other 
services. 

The number of students attending the course for the post-graduate 
training of public health officers has been : 

In 1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 

········· .................. ····· 
0 •••••••••• 0 0 •• 0 ••••••• 0 •••••• 0 • 

••••• •• •••••••• ••••••••••• 0 ••••• 

••• 0 ••••••• 0 ••••••••••••• 0 •••••• 

•••••••• 0 0 0 ••••• 0 ••••• 0 0 •••••••• 

······· ........................ . 
••• •••••• ••••••• 0 ••••••••••• •••• 

0 0 
••••••••• 0 • 0 •• 0 0 • 0 0 • 0 • 0 0 0 ••••• 

• 0 •• 0 •••••• •••••••• 0 •• 0 •••• 0 •••• 

Total 
•••••••••••••• 0 ••••• •• 

24 
26 
27 
24 
26 
26 
26 
26 
28 

233 
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Course for Communal Physicians. . 

Four years ago, courses lasting six weeks were organised for 
communal physicians. Attendance was not compulsory. In 1936, 
however, the course was made compulsory for applicants for posi
tions in the communal health service and for communal physicians 
appointed after July ist, 1936. · 

The teaching is mainly theoretical, consisting of 135 lectures and 
ten laboratory demonstrations. 'The theoretical lectures are 
followed by visits to rural health centres and to other health institu
tions-an average of one visit a week. Eighty students were 
admitted to the school in 1936.' ' 

The course is divided as follows : 

lloun 

Epidemiology 25 
Infectious diseases . • . . . • . . . . . • . . . . • • . . . . . . . . . . . . . . . . . • . . 12 
Diseases of Infants . . . . . . . . . . . . . . . • . . . . . . . • . • . . • . . . . • . . . . 5 
Rural environmental hygiene • . • . . . • . . .. • . • . . . • . . . . . . . . . •.. 15 
Nutrition . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . • 14 
Social hygiene . . . . . . . . . . . . . • . . . . . . . • . . . . . . . • . . . . • . • . . . . • 18 
Rural health centres . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . • . . 18 
Insurance of agricultural workers • . . . . • . . . . . . . . . . . . . . • . . . . 4 
County and village public health administration . :; ........ : ·' 20 
l\liscellaneous subjects ............................. ; ... : . · 4 

The duration of these courses will be increased in the near future. 
Communal doctors are accepted for these courses only if they 

have done not less than two years work in different hospitals or 
in general private practice since obtaining their medical degree. It 
is desirable that the applicant should have had a general and not a 
specialised hospital training. No tuition fees are required from 
students : the examination fee amounts to 50 pengo. Board and 
lodging have been paid by the county administrations for twenty
two students and by the Institute for twenty students. 

Communal physicians are allowed leave on full pay, but must 
arrange for another physician to carry on their work during their 

absence. 
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School of Nursing. 

(Director : Alexander M. WAcKER.) 

Four groups have graduated since 1933, representing a total of 
ninety-eight students. 

The opening of a new course is advertised in various journals and 
the daily Press. The number of applicants for admission is about 
50% larger than the number admitted. Entrance requirements 
are : a secondary school certificate, good physique, and age 18 to 
30 years. Students must pay 200 pengo for uniforms and personal 
equipment, and 60 pengo monthly for room and board ; half of the 
students are allowed a reduction of 50% in these expenses. 1 

The curriculum of the Nursing School covers a period of thirty
two months and includes the following subjects : 

(1) The preliminary course : 

Hours 

Anatomy, including demonstrations . • . . . • • • • . . . . . . • . • . . . . . 40 
Physiology and pathology, including demonstrations......... 39 
Chemistry, including laboratory . . • . . . . . . . . . . . . . . . . . . • . . . . 31 
Bacteriology, including laboratory . . . . • . . • . . . • . • . . . . . . . . • • 39 
Pharmacology . . . . • . . • . • • . • • . . . . . • • . . • . . . . . . . . . . . . • . . . • 27 
Personal hygiene • . . . . . • • . . . . . . . . • . . . . • . . . . • . • . . . . • . • . . . . 12 
Hospital administration . . . . . . • . • • • • . • . . . . . • . . . . • . . . . • . • • • 6 
Principles of nursing, Including ethics . . . . . • • • • • . • . • . . • • • • . • 50 
Nursing demonstrations • • • • • • • • • • . • . . . . • • • • • • . • . • . • . • . • • 27 
Medical diseases . . . . • . • • • • • • . • • • • • . • • • . . • • • • • . • • . • • • • • . • 35 
Surgical diseases • • • . • . . • • • • • • • • • • • • . • . . • . • . • • . . . . . • • • • • • 35 
Nursing practice . . . . . • . . . . . . . • . . . • . • . . . • . • • • • • . . . . . • . . • • 224 

565 

Practice in cooking during twenty days. 

1 Bes!de the Nursing School in Budapest, there is a Nursing School In Debrec-
zen wh1ch had twenty students In its first year There 1· d" ti 
b t th · s a 1spropor on 

e ween e number of nurses graduating yearly and the n b f t f 
I I . . . urn er o pos s or 

nurs.es n new nstltutlons accordmg to the ten-vear program f 1 h 1 h servaces. .. me or rura ea t 
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(2) The Public Health course is divided into theoretical and 
practical training ; it includes lectures in : 

Public health and sanitation ............. ······ .......... . 
Maternity welfare and obstetrics ......................... . 
Infectious diseases 

•• 0 0 ••••••• 0. 0 ••• ••••••••••••••••••••• 

Pediatrics 
••••••••••••••••••••• 0 •••• •••••• •••••••••••••• 

Ear, nose and throat diseases · ............•................ 
Eye diseases •........................................... 
Physiotherapy ........................................ . 
First-aid ............................................. . 
Care of the healthy baby ................................ . 
Tuberculosis problem (diseases and care) .................. . 
Skin and venereal diseases and care ....................... . 
Psychology and psychopathology ......................... . 
Mental hygiene •........................................ 
Statistics .•••........•................................. 
Legal aspects of public health nursing and social work •....... 
Social and industrial problems •........................... 
Principles and practice of publie health nursing ............. . 
Elements of farming .......... _ .......................... . 

Hours 

35 
63 
22 
22 
6 
8 
6 

10 
20 
21 
23 
30 
12 
14 

25 
40 
36 
25 

418 

. So far as practical training is concerned, the School undertakes 
nursing responsibilities for. certain wards in three hospitals in 
Budapest. These hospitals are : 

Bed• 
A medical ward (female) in the City Hospital, St. Stephan..... 48 
A surgical ward (female) In the University Clinic • . . . . . . . . . . . 36 
A surgical ward (male) in the University Clinic • . . . . . . . . . . . . . 34 
A babies' ward in the University Children's Clinic • . . . . . . . . . . I I 

Students spend twenty-two weeks in medical and surgical wards 
and eight weeks in the babies'wards. In addition, they receive the 
following training : 

3 weeks In the State Eye Hospital ; 
4 weeks in the State .Mental Hospital"Lipotmezo"; 
4 weeks In the Maternity Clinic (Health Centre) at Godollo, and in the 
maternity ward of the City Hospital ; 

1 week in the Nose, Throat and Ear Out-Patients' Department of the 
City Hospital ; 

2 weeks in the City Tuberculosis Dispensaries ; 
10 weeks in the Stephania Association for Maternity and Child Welfare, 

and 
8 weeks in the rural health districts of the Institute of Hygiene. 
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Teaching Staff. 

The teaching staff for the courses for public health officers, for _ 
communal physicians and nurses, consists of ten university profes
sors and fourteen members of the staff of the Institute and a varying 
number of specialists. The laboratory teaching is conductell under 
the direction of the heads of laboratories; the director of the nursing 
school and five nurses take part in the teaching of the nursing 
course. The staff of the Institute, excluding the staff of the Nursing 
School, delivers about 560 lectures in all. -

Special Courses in School Hygiene. 

Part-time courses for school health officers and secondary-school 
teachers of hygiene have been held in the University Institute of 
Hygiene in Budapest since 1885. In 1933, both these courses were 
combined in a single course lasting for two and a-half months. 
The course is at present conducted by the University Institutes of 
Hygiene in Budapest and Pees. The training comprises teaching 
in general hygiene (eight hours), social hygiene (fifteen hours), 
infectious diseases (thirty-eight hours), pedagogy (ten hours), 
demonstrations of school hygiene (two hours) and laboratory 
practice in the institutes (twelve hours). The courses are not held 
regularly every year. 

RESEARCH WORK. 

A perusal of the last two reports on the work of the Hungarian 
State Institute of Hygiene (year 1934, under the direction of 
Dr. JoHAN ; year 1935, under the direction of Dr .. ToMCSIK) is 
sufficient to convey an idea of the scientific work of the technical 
staff of the Institute. The 1934 report summarises thirty-six 
publications, and the 1935 report fifty-seven. 

The impulse given by JoHAN during the last few years to the 
study of rural hygiene problems has been followed up by his collabo
rators. BoRos studied the consumption of sugar in rural districts ; 
PETRES, the question of venereal disease in country districts ; 
STELLER, nursing in rural districts ; and GAAL the organisation of 
rural sanitation and assistance. 
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Mention should also be made of the work published by JE:-<DRASSIK 
and his collaborators of the water and food analysis service on 
food-poisoning, drinking-water, and methods for the analysis of 
chemical elements dissolved in liquid foodstuiTs. 

In the matter of infectious diseases, the Budapest Institute has 
long been <ievoting special attention to diphtheria and typhoid 
fever. 

In his works on diphtheria from the point of view of immunology, 
FARAGO made a study, in four districts, of 7,533 children from one 
to twelve years to whom the" Schick test was applied ; he found a 
maximum of 93.6% immunised after a single inoculation of 1 c.c. 
of anatoxin precipitated by alum. Marked diiTerences were, 
however, noted among the groups exammed. 

Statistical studies on diphtheria were also carried out from 1927 
to 1935 under FARAGo's direction. This series of investigations 
has made it possible to formulate theoretical and practical sugges
tions concerning the efficacy of immunisation from the epidemio
logical standpoint. 

As regards typhoid fever, special mention should he made of the 
work of PETRILLA, head of the Epidemiological Department of the 
Institute. A study of 37,151 cases of typhoid notified in Hungary 
between 1931 and 1935 enabled him to establish facts of real epide
miological importance and to note clinical and statistical diiTcrences 
between cases treated in hospital and cases diagnosed and treated 

in the country. 
Among work on parasitology may be mentioned in particular 

the researches of LoRINCZ and his collaborators on intestinal protozoa 
and helminths in Hungary, with special reference to ankylostomiasis. 

The enquiry conducted by the Parasitology Department (LoRINCZ, 
MAKARA) on flies and manure, as planned by the Directors of Schools 
of Hygiene after the European Conference on Rural Hygiene of 1931, 
formed a remarkable contribution towards the knowledge and solu
tion of this problem, and were duly appreciated at the meeting of 
entomologists held in London by the Health Organi>ation in 1934. 

Studies in microbiology, more particularly pure bacteriology, and 
serology, were carried out chiefly by To~ICSIK, the present Director 
of the Institute, who has just published, in collaboration with LovRE
KOVICS and LoRINCZ, a " Treatise on Bacteriology, Immunology 
and Parasitology". Tm1cs1K studied with BoooN the biochemical 
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structure of B. anthracis from the point of view of nucleoproteins 
and polysaccharids ; he propounded the hypothesis of immunity 
against a partial capsule antigen, and attempted to produce a 
protective serum. GANDELLINI carried out experiments to deter
mine the action of the bacteriophage on rabbits, carriers of Eberth's 
bacillus, inoculated by intravenous injection or directly into the 
gall-bladder. RAuss and Dozois studied the relations between the 
velocity of electrophoretic migration and the virulence of diphtheria 
and paradiphtheria bacilli ; FARAGO, the dissociation of colonies of 
Frankel-Welch bacilli; LoRINCZ, Schwiirtzman's and Arthus' pheno
mena from the histological standpoint ; and VASARHELYI, certain 
biological characteristics of Sp. pallidum and the cytochol test 
compared with serological tests for syphilis. 

In the field of chemistry and pharmacology, remarkable work 
has been done by CLAUDER, on a new method for the determination 
of sulphides and halogens in organic analysis ; GERVAY, on the 
dissociation of acetyl-salicylic acid salts ; ScHULEK and GERVAY, 
on the determination of hexamethylenetetramine ; SzEGHO, SZLA
TINAY, SzoNGOTT, VASTAGH and WoLDTADT on morphine, arseno
benzenes, digitalis, camphor, etc. 

It will be seen, then, that the scientific activities of the Budapest 
Institute are mainly concerned with problems of epidemiology. In 
this connection, it may be noted that the medical statistics service 
and the records of notifiable infectious diseases in Hungary are 
entirely in the hands of Dr. PETRILLA, head of the Epidemiological 
Department, while the Institute itself acts as the central technical 
organ of the State in these matters. 



AND INSTITUTES OF HYGIENE 279 

4. LONDON SCHOOL OF HYGIENE AND TROPICAL 
MEDICINE. 

JNTROOUCTION. 

The first Medical Officer of Health in England was appointed in 
Liverpool in 1847, and a year later a similar appointment was made 
in the City of London. During the next twenty-five years, many 
other local authorities followed the lead given by these two cities, 
and finally in 1872 such appointments were made compulsory in 
all areas, although full-time service was not generally required. 
The Government undertook to pay 50% of the salaries of medical 
officers of health and their conditions of appointment and tenure 
of office were henceforth subject to its approval. A special post
graduate qualification in public health was instituted by Trinity 
College, Dublin, in 1870, and the first course of instruction was 
given in that medical school in the session 1870/71. Similar 
arrangements began to be made shortly afterwards in a number of 
other universities, and, in 1886, the Medical Act provided that 
every registered medical practitioner to whom a diploma in public 
health or its equivalent had been granted by any examining body 
in the United Kingdom was entitled to have this additional qualifi
cation registered in the Medical Register if such diploma appeared 
to the Privy Council or to the General Medical Council to deserve 
such recognition. The Local Government Act, 1888, required all 
persons appointed medical officers of health of counties or of areas 
with a population of 50,000 or more to be holders of a registered 
diploma in public health ; accordingly in 1889 the General Medical 
Council intimated that they would not consider such diplomas or 
degrees as deserving of recognition in the Medical Register unless 
they had been granted under such conditions of education and 
examination as would ensure, in the judgment of the Council, the 
possession of a distinctively high proficiency, scientific and practical, 
in all branches of study which concern the public health. The 
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Council then issued certain rules which they required to be observed 
in the conduct of the course of instruction and of the examinations. 1 

In the early part of this century, practically all medical schools 
in Great Britain offered courses of training for the diploma in public 
health, and, by 1919, it became obvious that modern developments 
in public health were making it more and more difficult for any but 
the larger and better equipped schools to provide adequate instruc
tion. Indeed, the Board of Studies in Hygiene of London Univer
sity had called attention on several occasions from 1909 onwards 
to the need for" one London centre for post-graduate teaching in 
public health to replace the system whereby candidates for the 
D.P.H. worked at ten different centres and demanded part-time 
service from forty-four lecturers and demonstrators". 

In 1921, the Minister of Health appointed a committee, under 
the chairmanship of the Earl of ATHLONE," to investigate the needs 
of medical practitioners and other graduates for further education 
in medicine in London, and to submit proposals for a practicable 
scheme for meeting them". This committee reported in 1921, and 
one of its recommendations was that an institute of state medicine 
should be established by the University of London in which instruc-

1 According to the curriculum, every candidate must attend, during not less 
than 280 hours (a) theoretical and practic.al instruction In bacteriology and 
parasitology (including l'mmunology, serolol'(y and medical entomoloi'(Y in rela
tion to public health) ; (b) theoretical and practical Instruction in physiology 
and bio-chemistry in relation to public health ; (c) instruction in the application 
of the principles of chemistry and physics to environmental and personal 
hygiene (including methods of examination and purification of water and 
sewage, the composition and various forms of adulteration of the more common 
foods, the nature (and methods of estimation) of pollution of the atmosphere, 
and methods of disinfection and disinfestation). The candidate must receive 
during not less than 1.60 hours, instruction in the following subjects : (a) epide
miology and vital statistics (including statistical methods) ; (b) the principles 
of hygiene and sanitation and public health ; (c) public health law and adminis
tration (including social insurance, public medical services and hospital adminis
tration); (d) industrial hygiene and the welfare ·or Industrial workers; (e) house 
pla~nlng and sanitary construction ; (/) the principles of genetics ; (g) mental 
hyg~ene. Attendance for three months at a recognised hospital for infectious 
diseases is required, and, during a period of not less than six months students 
have to rec_ei:-re pr~ctical training in the duties, routine and special,' of public 
health admm1strat1on under the supervision of a medical officer of health who 
shall certify that the candidate has received during not Jess than three hours 
on each of sixty working-days practical instruction in the duties routine and 
sp~cial, of (a) m~ternity and infant welfare service ; (b) health serv'ice for young 
ch1}dren ~nd children of school age : (c) venereal di~eases service • (d) tubercu
loSis service ; (e) lnd_ustri&! hygiene service ; (/) hospital service ; (g) inspection 
and control of food, mcludmg meat and milk ; (h) arrangements for dealing with 
mental disorder and deficiencies. 
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tion should be given in public health, forensic medicine, industrial 
medicine and in medical ethics and economics. In 1922, the Rocke
feller Foundation informed the Minister of Health that they were 
in agreement with a revised scheme which had been submitted to 
them for the creation of a school of hygiene ; and that they would 
be prepared to meet the cost of the site, building and equipment 
on the conditions that the school would eventually be associated 
with the University of London and that His Majesty's Government 
would undertake to provide an annual maintenance grant. In the 
end, the London School of Tropical Medicine, founded in 1899, was 
incorporated in the new school, which took as its title the London 
School of Hygiene and Tropicall\Iedicine ; the Rockefeller Founda
tion contributed a sum of two million dollars, and His Majesty's 
Government promised an annual gtant of £40,000. The new build
ing was opened by His Royal Highness the Prince of Wales in 
July 1929, and all the medical schools in London ceased post
graduate public health teaching from that date. 

The five provincial universities of Birmingham, Durham, Leeds, 
LiV'~rpool and Manchester also offer courses of instruction and grant 
diplomas- in public health ; between them they train about forty 

"' to fifty students a year. In London, the Royal Institute of Public 
Health provides instruction, on a part-time basis, for students 
proceeding to the Diploma in Public Health ofo the Examination 
Board of the Royal Colleges of Physicians and Surgeons and the 
Scottish and Irish universities have also courses for their own 

diplomas. 
It is of interest that legislation in recent years (1) has required 

county councils to take such steps as may be necessary, whether 
by combination of districts or othernise, to ensure that all district 
medical officers of health appointed in future shall be debarred from 
private practice and (2) has made the possession of a registered 
diploma in public health obligatory in the case of all persons 
appointed medical officers of health. 

ORIGIN AND CoNSTITUTION OF THE SCHOOL. 

The London School of Hygiene and Tropicall\Iedicine was estab
lished by Royal Charter in 192-t, but it united "ith an older 

8 
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institution, the London School of Tropiral l\fedicint>, which had 
been maintained under the auspices of the Seamen's Hospital 
Society since 1899. 

The School is governed by a Court, which meets annually to 
receive a report on the year's work, and by a Board of Management 
.. -hich meets normally once a month. The Board of :Management 
is ad-..·ised by a Finance and General Purposes Committee, and, on 
academic matters such as the organisation of teaching and research, 
by a Council representative of the teaching staft of the School. 

Figure 7..--Losoox ScuooL or HYGIENE A.HD TaoPICAL MEDICINK: 

GENERAL VIEW. 

The chief executive officer of the School is the Dean. lie is 
Q-()fficio Chairman of the Council, and it is his duty to advise the 
Co~ and the Board of 1\~nagement on all matters involving the 
pohcy, finance, government and adminic;tration of the School. 

Two changes are to be noted in the last few years. First, the 
Director of the School, Sir Andrew BALFOUR, died in 1930. The 
post of Director was then replaced by that of Dean, and Professor 
JA)IESON, who holds concurrently the Chair of Public llealth was 
appointed. Secondly, the Ross Institute was incorporated i~ the 
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Sr~ool_ in January 1~34. The Institute had been founded in July 
1 ~-6, m hon~ur of S1r Ronald Ross, and it concerns itself largely' 
With furthermg measures of hygiene in the tropics--particularly 
the control of malaria-in co-operation with industrial and com
mercial undertakings. 

The Charter of the School was modified in 1934 to enable repre
sentation to be given to the Ross Institute on the Court of Governors 
and the Board of Management. 

BuDGET OF THE ScHOOL. 

The ordinary expenditure of the School is in the region of £65,000 
annually. The chief sources of income are as follows : 

Parliamentary grant, transmitted through the Court of the Vniver-
sity of London ......................................... . 

Students' tuition fees ....................... : ............... · 
Di\·idends and endowments, including certain endowments appro-

priated to special purposes ............................... . 
Donations and subscriptions ..............................•. 

• 

£ 

40,000 
6,000 

7,000 
11,000 

Donations and subscriptions are received largely, though not 
exclusively, in respect of the School's work in tropical medicine and 
hygiene. They come from colonial Governments, from private 
individuals and from industrial ·undertakings, particularly those 
concerned in overseas industries such as planting and mining. 
Apart from its ordinary expenditure, th~ School spends annually 
large sums on research. Money for this work comes in part from 
invested trust funds but to a far greater extent from grants made 
by outside bodies in respect of particular pieces of research. Bodies 
to which the School is indebted for grants in aid of research include 
the Ministry of Health, Ministry of Agriculture, Medical Research 
Council, Agricultural Research Council, Milk Marketing Board, 
Imperial Chemical Industries, Ltd., and the Anglo-Iranian, the 
Asiatic and the Burma Oil Companies ; charitable trusts including 
the Leverhulme Trust, the Pilgrim Trustees and the Halley Stewart 
Trust. 
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Total expenditure was as follows : 

1930,31 
1931 .'32 
1932 33 
1933.~ 

19~.35 

1935,'36 

Gf'nrral areount. 
Total npt'nditu.-. balanc~ •Jl<'clul lunds 

.................................... £6t.2U 9s. lld. 

.................................... -.... £63,665 6s. 1d. 

...................................... £67,225 12s. 7d. 
-....................................... £70,278 7s. 9d. 

.......................................... £7~.150 16s. 2d. 

........................................ £82,6U 7s. ltd. 

Cot:"RSE L"' Pt.·auc HEALTH. 

£55,753 
£55,112 
£58, tOt 
£61,797 
£115,00:1 
£65,125 

The course is designed for qualified medical practitioners and it 
is intended to prepare them for the Diploma in Public Health of 
the t:niversity of London. A period of not less than two years 
must have elapsed from the date of the candidate's qualification 
in medicine before he may be granted the diploma, and the author
ities of the School regard it as desirable that medical practitioners 
should have devoted not less than two years to obtaining experience 
in resident appointments in hospitals and in general practice before 
they enter upon the course in public health in the School. 

The tuition fee for the course is 5-l guineas and this covers the 
cost of tuition iif the School, together with practical work and 
instruction in infectious disease and hospital management. 

The course commences about the end of September and it lasts 
one academic year of nine months. The first term (October to 
December inclusive) is devoted to bacteriology, chemistry and 
physics, and parasitology as applied to public health, and to physio
logy. Candidates are examined on this syllabus at Part I of the 
t:niversity's D.P.H. examination in January. The second and the 
third terms of the year (January to June inclusive) are devoted to 
study of the theory and practice of public health administration, 
the principles of sanitary Jaw, epidemiology and vital statistics, 
medical industrial psychology and domestic sanitary engineering. 
In addition, during these two terms, members of the class undertake 
district work under medical officers of health, and they receive a 
practical course of instruction in the work of a hospital for infectious 
di'!Cases. Some forty visits are made to places of public health 
interest including water-works, sewage-works, refuse-disposal plants, 
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markets, food factories, offensive trades, slum areas, garden cities, 
special industrial processes, the Port of London, rural areas, mater
nity and child welfare organisations, special schools, tuberculosis 
institutions and venereal disease clinics. Part II of the Univer
sity's D.P.H. examination, which covers the syllabuses of the second 
and third terms of the course, is held at the end of June. 

PRACTICAL TRAINING IN PUBLIC HEAI.TH. 

Practical training in the duties of a medical officer of health 
must, according to the Rules of the General Medical Council, be 
spread over a period of at least six months and must consist of not 
less than sixty attendances of three hours each. It was felt that 
no one area in London would provide students with sufficiently 
varied experience, so it was finally decided to select three districts 
-the Metropolitan Boroughs of St. 1\Iarylebone and of Kensington 
and the Borough of Willesden, situated on the immediate outskirts 
of the London County Council area. The respective medical officers 
-Dr. Charles PoRTER, Dr. FENTON and Dr. George F. BucHAN-
are men of great experience both as teachers and as administrators. 

The Borough of St. l\Iarylebone is an administrative area in the 
west end of London. It has a population of 92,000 and consists 
partly of a high-class residential quarter of London and partly of 
shops, small manufactories and working-class houses. The Borough 
has a staiT of one medical officer of health and three assistants, ten 
sanitary inspectors, eleven health visitors and other auxiliary 
personnel. The services administered include maternity and child 
\velfare, the dispensary care of tuberculous persons, epidemiology, 
vaccination and sanitation. The London County Council is respon
sible within the borough for the school medical services, sanatoria 
for tuberculous persons and hospitals of all sorts. These London 
County Council st>rvices are also used for the instruction of students 
from the School. 

The ::\[unicipal Borough of Willesden is situated in the county of 
Middlesex at a distance of about three miles from the School. It 
has a population of 188,000, mainly artisans and clerks. The 
district contains a number of factories and many small industries. 
The Borough undertakes all public health services save those dealing 
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with tuberculosis, venereal disease and the provision and mainten
anre of general hospitals, whirh are the ronrern of the Middlesex 
County Counril. The staff ronsists of one mediral officer of health, 
sL~ whole-time assistant mediral officers of health, four whole-time 
dentists and seven part-time spedalists, forty-four health visitors, 
eleven sanitary inspectors, a large number of clerks, assistants for 
the pro,·ision of school meals and other auxiliary personnel in 
addition to the staffs at the isolation and maternity hospitals. 1 

Consideration has been given to the possibility of establishing a 
spedal health demonstration area administered in conjunction with 
the School and so staffed as to permit of the carrying out of a large 
programme of teaching. In England, such a scheme presents rather 
peculiar difficulties. Every available district has a tradition of at 
least sLxty years of more or less autonomous local government and 
is invariably jealous of its rights and privileges. 

lloreover, in all populous areas, a reasonably complete public 
health service is available to which young men and women 
may be appointed as assistants working under supervision. 
The need therefore for providing a practical training of a kind 
likely to fit a student to take over immediately the duties of a 
medical officer of health is less than in certain continental coun
tries. At the same time, there are great and admitted advantages 
in having attached to a school an area where special invl'stigations 
may be undertaken and model arrangements may be dt>monstrated 
to groups of students. 

1 The Willesden Borough Council 1.1 composed of fifty-two memhen, popu
larly electe.d, and 1.1 the health and educational authority for the area. The 
health sen,ces ~ontrolled by the Council are provided out of local funds subsi
dised from the Imperial Exchequer. The health services for tuberculosis 
(5811atorium and dispensary treatment), venereal diseases, work under the Sale 
of Food and Dru~ Acts, vaccination and the institutions of the Poor Law are 
provided by the Middlesex County Council. The Borough Council is respon;ible 
for the maintenance of the Public Health Administration 1\laternity and Child 
\\:elfare (fifty-six beds In ~faternity Hospital), 1\lunicipal Jio•pital for Infectious 
Diseases (160 bed•), school medical service, nutrition of school-children, special 
sch:"'b and ~ousing. Three health centres are organised In the Borough, and 
&1'!~ of all b1rths take place in the hospital. A thou•and school-children get 
daily breaklart and lunch. The total expenditure of the health department 
of the llunicipal Borough for the present fiscal year is £13!1,22K. Almo•t the 
same am.ount 1.1 spent on health services in the Borouuh by the Jlliddl 
County Council. " e""x 
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CouRsE IN TROPICAL MEDICINE AND HYGIENE. 

The course is designed to prepare medical practitioners for the 
Diploma in Tropical Medicine and Hygiene of the conjoint examining 
board of the Royal College of Physicians of London and of the 
Royal College of Surgeons in England. The course of study is open 
to any qualified medical practitioner and the examination for the 
diploma is open to graduates of any medical school which has been 
approved for the purpose by the Conjoint Board. In addition, 
certain non-medical candidates, such as veterinary surgeons and 
sanitary inspectors, are admissible to certain parts of the course. 
The class includes officers, and persons selected for appointment as 
officers, in the Colonial Medical Service, but, in addition, students 
are drawn from a great many countries all over the world. 

The tuition fee for the whole course is £40, or for Part I only, 
£25 and for Part II only, £15. Part I lasts twelve weeks and 
Part II nine weeks. Part I is repeated three times a year, com
mencing in September, January and April, and Part II is repeated 
twice, commencing in January and April. 

Instruction in clinical tropical medicine is given by the honorary 
staff of the Hospital for Tropical Diseases (seventy-six beds) on two 
afternoons weekly throughout both parts of the course. The 
remaining syllabus of Part I includes medical zoology (protozoology, 
entomology and helminthology), elementary sanitation and personal 
hygiene in the tropics. The laboratory and theoretical instruction 
in helminthology, protozoology and medical entomology is concen
trated into a separate inonth for each subject. The syllabus of 
Part II of the course includes, in addition to clinical tropical medi
cine, instruction in bacteriology in relation to tropical medicine 
and hygiene, medical statistics and racial hygiene in tropical 
countries and tropical hygiene. During Part II of the course, the 
class visits places of hygienic interest, including the Army School 
of Hygiene at Aldershot, water-works, sewage-disposal works, milk
plants, markets and slaughter-houses. The examination for the 
diploma is held in two parts· : Part I includes medical zoology, 
principles of sanitation and personal hygiene ; Part II includes 
medicine, surgery and clinical pathology in relation to tropical 
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" diseases, bacteriology in relation to tropical medicine and hygit>nr, 
epiden1iology, ,·ita) statistics, public medical srn·ices in the tropics 

and tropical hygiene. 

Cot:RSE t:s BACTERIOLOGY. 

The course is designed for medical practitioners, and other persons 
holding suitable qualifications in medicine, in science and in 
pharmacy, and it is intended to prepare them for the Post-graduate 
Diploma in Bacteriology of the l:niversity of London. No more 
than twelve students are admitted to the coursa in any year. 

The tuition fee for the course is £-17 15s. The course commences 
in early October and it lasts one academic year of nine months. 
The syllabus is designed to ofler alternatives to students accordi11g 
to whether they are interested in the application of bacteriology to 
hygiene and medicine or to industry. Those who wish to study 
the application of bacteriology to hygiene and medicine must 
pre..,·iously have obtained a medical or veterinary qualification or 
must have had some equivalent training. Those who wish to study 
bacteriology as applied to industry must previously have had an 
adequate training in chemistry_ The course of study includl·s 
general bacteriological chemistry followed by micro-biological 
chemistry, general bacteriological technique, special bacteriological 
technique, mycology, bacteriology applied to hygiene and medicine, 
tissue reactions to bacteriological infections, filtrable viruses, and 
bibliographical methods. The examination for the diploma is held 
once in each year in July. 

CouRsE I:S PsYCHOLOGY WITH SPECIAL REFERESCE 

TO hmt:STRY ASD MEDICINE. 

The course is designed for graduates of an approved university 
who have already some elementary knowledge of general psychology, 
and it is intended to prepare them for the Post-graduate Diploma 
in Psychology of the l:niversity of London. 

The tuition fee for the course is 28 guineas per session. The 
course commences in Octoher and, in the case of candidates who 
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already have an adequate knowledge of general psychology, it lasts 
one academic year. Candidates without sufficient previous know
ledge of psychology may he required to devote two years to the 
course. Members of the class are required to attend lectures at 
University College and elsewhere on general psychology, on the 
technique of experimentation, on industrial psychology and on 
practical neurology. (fhe cost of these lectures is included in the 
composition fee of·28 guineas.) The School provides courses of 
instruction on the general principles of industrial psychology, mental 
hygiene, statistical methods and industrial conditions from the 
psychological standpoint. Arrangements are made to enable 
students to obtain practical experience of various industrial 
organisations. 

The examination for the diploma consists of two parts which 
may be taken concurrently and it is held once in each year in July. 

CoURSE IN EPIDEMIOLOGY AND STATISTICAL l\fETHODS. 

A special short course of instruction in epidemiology, vital 
statistics and statistical methods is provided for suitably qualified 
persons. The tuition fee is 7 guineas. The course, which does 
not demand a student's whole time, lasts three months. Provided 
a sufficient number of students is forthcoming, it is repeated three 
times a year, commencing in October, January and April. The 
work consists of four or five lectures and six or seven hours of 
practical work each week. 

CouRSE oN MENTAL DEFICIENCY. 

A part-time course on mental deficiency was held for the first 
time in March 1937 and will be repeated annually. The course 
lasts four weeks and the time-table is arranged so that the course 
may be taken by members of the public health class. It is open 
to a limited number of other persons, particularly assistant school 
medical officers employed by local authorities in London and the 
Home Counties. The work consists of a series of lectures together 
with demonstrations and practical work on the testing of children 



290 SECO:\"D REPORT OS CERT.o\L ... EUROPEAN SCHOOLS . ~ 

for the detection of mental deficiency. The course is given in 
co-operation "ith the Central Association for ~~ental Welfare,_ ~nd 
students who complete it satisfactorily are ehgtble for recogmtion 
by the Board of Education as certifying officers undt>r the Mental 

Deficiency Acts. 

Cot:RSE IS APPLIED HELMINTHOLOGY. 

A short course on applied helminthology (agricultural and 
veterinary) was held for the first time in July 1936. The course 
was given by Professor LEIPER "ith the assistance of staff of the 
Institute of Agricultural Parasitology. It was designed for members 
of the agricultural and veterinary services at home and overseas. 
It lasted three weeks, and the syllabus included theoretical and 
practical instruction on general helminthology and on helminthology 
of agricultural and veterinary importance. 

CoURSES FOR LAY!IIES. 

The Ross Institute holds in the School a course, designed for 
non-medical men and women, on the control of malaria. The 
course is held in June in each year and lasts a week. No tuition 
fee is charged. In December, a course is held on tropical hygiene 
for men and women about to proceed to the tropics for the ftrst 
time. A tuition fee of 1 guinea is charged and instruction is given 
on the elements of hygiene, on diseases seen in the tropics, on water 
supplies and conservancy, on personal hygiene, on the prevention 
of malaria, and on the role of the administrator in the prevention 
of disease in the tropics. 

STUDESTS. 

Since 1929/30, 814 students have attended the courses in tropical 
medicine and hygiene, 219 in public health, eighty-one in bacterio
logy, sixty in epidemiology and vital statistics and six in psychology. 
Of these students, 164 came from India, eighty-three from Ceylon, 
112 from elsewhere in the British Empire, fifty-four from the United 
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States of America, 118 from other parts of the world and the 
remainder from the British Isles. 

A majority of the members of the D.P.H. class come to the School 
as independent students. The classes in Tropical Medicine and 
Hygiene include officers selected for appointment to the Colonial 
Medical Service, and these men are required to follow the course 
before taking up their appointments. Similarly, the class in 
bacteriology usually includes some students who have been required 
to follow the course as a necessary preparation for taking up some 
post 

A majority of the D.P.H. students pay their own tuition fees. 
Fees of officers of the Colonial Medical Service who attend the 
course in tropical medicine and hygiene are paid for them by the 
Government concerned. The course in tropical medicine and 
hygiene is frequently taken during their periods of leave by medical 
officers holding appointments overseas. Members of the D.P.H. 
class as a rule have to find a post after completing their course. 

There are no arrangements for part-time study but both the 
D.P.H. and the D.T.l\1. and H. courses are divided into two parts 
and it is possible for a student to take Part I of the course and to 
return at a later date for Part II. This, for instance, makes it 
possible for a man to complete the course in tropical medicine and 
hygiene during two successive periods of leave. 

Scholarships. 

The following awards and scholarships are available : 

The Fishmongers' Company Studentship, open to candidates 
of European descent, which carries remission of fees for the 
public health course .. 

The Wandsworth Scholarship, for research in tropical medi
cine. The emoluments amount to £350 per annum together 
with overseas pay and allowances when the scholar is abroad. 
The scholarship is tenable for two years and is renewable for 
one further year. The holder is normally required to undertake 
a piece of research overseas. . 

The Avebury Memorial Studentship, which is awarded from 
time to time in aid of research in entomology. 
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The Andrew Balfour Memorial Studentship, which carries 
remission of fees in Part II of the course in tropical medicine 
and hygiene and which is open to all fee-paying students who 
have completed Part I ofthe courst'. 

\"arious prizes and awards on the rt>sults of the examinations for 
·which the students in the School are prepared. 

Sub~umt Cartus of Students. 

~lost of those who follow the course of instruction in public health 
hope to enter the public ht>alth service of Great Britain. During 
the past se\·t>n years, many have become assistant medical officers 
and some senior medical officers of health. Others are health 
officers in the Colonial l[edical Servict>, in the dominions and in 
India, and a smaller number have been appointed medical inspectors 
of Gm-ernment departments, medical officers to industrial firms or 
research workers in laboratories. A few t>nter general practict', 
where the training they have received in the School in prewntive 
medicine should make them all the better practitioners: A fair 
proportion of the students are women and they usually become 
maternity and child welfare medical officers either at home or 
abroad. 

~lost of the students attending the course for the Diploma in 
Bacteriology already hold appointments from which they are 
released temporarily in order that they may study at the School. 
The majority of the medical members of this class undertake 
laboratory work abroad, but a few have obtained appointments in 
academic institutions. Practically all the chemists following the 
course seek a career in the research departments of industrial under
takings. Some of them already hold appointments, and others are 
selected by the School stafT at the request of firms and are given 
a training in bacteriology, at the expense of the firms concerned, 
before proceeding to take up their appointments. 

Students who join the School to study tropical medicine and 
hygiene undertake subsequently every form of medical work in the 
tropics-in the Colonial l[edical Service, in the Indian Medical 
Service, in industry and in private practice. A good many members 
of thi<J class come from various European countries and from the 
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United States of America and many of them are medical teachers 
in their own countries. 

In Great Britain, every county and district medical officer of 
health is required by law to hold a registered diploma in public 
health or its equivalent. The course in public health in the School 
prepares students for the D.P.H. of the University of London or 
the D.P.H. of the Conjoint Examining Board, both of which are 
registrable diplomas in public health. 

THE WHOLE-TIME STAFF oF THE ScHOOL. 

DIVISION OF PUBLIC HEALTH, 

Professor •••••• 0 •• 0 •••••••• 0 • 0 •••••••••••••• 0 ••••••• 0 ••• 1 

Senior Lecturer • . • • • • • . . . . . . . . . . . . . . . • . • . • • . . • . • . • • . • • . . . 1 
Divisional Assistant . . . . • . • . . . . . . . . . . . . . • • • .. . . .. .. . . . . . . . 1 
Personal Assistant to Director . . .. . • . • . .. . • . • • .. .. • • .. • • . • • • • 1 
Clerk • • . . . . • . • . • • . • • • . . • . • . . • . . ... .. . . . • . . . • . • ... . • • . . . . 1 

Dtparlmenl of Mtdical Industrial Psychology. 

Professor (half-time) • • • • . . .. . . • . . . . • • .. . . . • .. . • . • • . . . • . . . • 1 

Dtparlmtnl of Industrial Physiology. 

Reader ................................................ . 
Lecturers ............................................. .. 
Demonstrator ..•...•..•............•••......••.•.•••.•.. 
Clerk .................................................. . 
Senior Laboratory Assistant ............................. . 
Laboratory boy ..•...•...•••...•.. : ......... · · • · · · · .. · · · • 

DIVISION OF EPIDEMIOLOOY AND VITAL STATISTICS, 

Professor ............................... • .. •.·. · •. • ... · · · 

Reader ..•.....•....... · · · · · · · · · · · · • · • • • • • · • · · · • · · · · · · · · 
Lecturer .•..•.•.... · • · · · · · · · • · • · • · • · · · • · · · • .. · • .. • • .. • • · 
Clerk ....•........ • · · · · · • • · · · • · • • · · · · · · · · · • • · · · • · · · • · • · • 

1 
2 
1 
1 
1 
1 

1 
1 
1 
1 

DIVISION OF BIO-CHEMISTRY AND CHEMISTRY AS APPLIED TO HYOIENE. 

Professor 0 •• •••••••••• 0 •• 0 •• ••••• ••••••• •••••••••••••••• 

Lecturer 0 0 •• 0 • 0 ••••• 0 • 0 • 0 ••••• 0 • 0 •• 0 ••• 0 ••• 0 ••• 0 0 ••••••• 

Demonstrators ..•... • • • • · · · · • · • · • • • • · · • • .. • • • · • • • .... • • • 
Clerk ....•••. ·••· •··· · · .......... ; ••.• ·•·•· ........... .. 
Senior Laboratory Assistants •...•..••. • · • • • .. · • · • .. · • • · · · · 
Laboratory boys .....• · • . · · • · · • • • • • · • · · • • .. • • • • · · · • · • .. · · 

1 
1 
2 
1 
2 
2 
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IHpartmtnl of Chunislrfl as appliN lo HJJgitnt. 

Prof~ . . • • . . • . . • • • • • • • • • . . • . . . • . • . . • • • . • • • • . • . • • • • • •• 1 
~UI'ft" • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
~monstrator • . • • • . • . . • . . . . • . • . • . • . • . . . . . . • • • • • . . • . • • • • • 1 
Ckrk • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • . • • • • • • • • • • • • • • • • • 1 

Senior Laboratory Assistant • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
Laboratory boys • • • • • • • • • . • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 

DIVISION OP BACTEJUOLOOY AND bllliUNOLOOY. 

Professors • . • • • . • . • . • • • . . . • . . • • • • • . • • • • • • • • • • • • • • • • • • • • • 2 
~urers • • • • • . • • • • • • . • • . • • • • • • . • • . • . • • • . • • • • • • • • • • • • • • • 2 
~monstraton •.•.••••.••.••.•.••.•••...••••••••••• :. • • • 2 
Clerk • • • . • • • . • • • • • • • . • . • • • • • • • • • • • • • . • • • • • • • • • . • • • • • • • • • I 
Senior Laboratory Assistants • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 
Junior Laboratory Assistants • . • • . • • . • • • • • • • • • • • • • • • • • • • • • • 3 
Laboratory boys . . • . . • • . • • • . • • • • . . • • . • . • . • • • • • • • • • • • • • • • • • 15 

Animal Houst. 

Supenisor • • • . • . • • • . • • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
Assistant Supenisor • . • • . . . • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • 1 
Assistant • . • • • . • . • . • • • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 • 
Junior Laboratory Assistant • • • . • • • • • • • • • • . • • . • . • • • • • • • • • • • 1 
Laboratory girls . • • • . . • • • • • . • • • • • . • . • • • • • • • . • • • • • • • • • • • .. 4 

DrvJao:N OP MEDICAL ZooLOGY. 

Clerks • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 
Senior Laboratory Assistant • • • . • • . . • • • • • • • • • • • . • • • • • • • .. .. 1 
Junior Laboratory Assistant • • .. • • .. .. . • .. • • .. .. • • • • .. • • • • • 1 

lHpartTMnl o/ HelrnlnlhologiJ. 

Professor (also acts as Director of Institute of Al!licultural Para-
sitology) ............................................. . 

Research Fellow 

Collector and neO:~~~~~~; : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : :: 
Senior Laboratory Assistant ............................. .. 
Laboratory boy ......................................... . 

DeparttMnl o! Prolo:wologiJ. 

Professor .................................................... 
Lecturer ........................... . 
Collector and Demonstrator • • • • • • • .. ' .. ' .. ' ' • • ' .. ' • .. ' 
Junior Laboratory Assistants ........... ' .. ' .. ' ' • • ' ' ' ............................... 
Laboratory boy .................................................. 

1 
1 
1 
1 
1 

1 
1 
1 
2 
1 
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Department of Entomology. 

Professor • • • • • . • • . . • • • . • • • • • . . . . . • . • . • • • • . • • . • • . . • • . . . . . 1 
Reader • . . . • • . . • . • . • • . • • • • • • • • • • . . . . • • • • • • . • • • • . . • • • • • . • 1 
Collector and Demonstrator • • . • . • • • • • • • • . . • • • . • . • . • • . • • . • • 1 
Clerk •.•• , ••••••••••.••.•.•.•••.•••••••..•••••. , ..• , •. , • 1 
Senior Laboratory Assistant .••.• ; ••••••••.. , • • • . • . • • • • • . • • 1 
Junior Laboratory Assistants • • • . • • . • . • . . . • . . • . . • . . . • • • • • . . 2 
Laboratory boys • . • . • • • • • . • • . • • . • • • . • • . • . . . • • • • • • . • • . . • . . 3 

DIVISION OF CLINICAL TROPICAL MEDICINE. 

Director (part-time) • • • • • • . • • • • . • . . • • • • • • . • • • . . . . . . . . • . . • • 1 
Deputy Director (part-time) • • • . . • . . . . . . . . . • . . • . . . . . . • . . . . . 1 
Lecturers (part-time) • • . • . . • . . • . • . • . • . . • . • . . . . . . . . . . . • . • • . 6 
Demonstrator • • • • • . • . . • . . . . . . . . • . • • . . . . . . . . . . . • . . . . . . . . . 1 
Senior Laboratory Assistant • • • • . • • • • . • . . • . . . . • . • . • . . . . . . . . 1 

MALARIAL STUDIES. 

Professor • . . . . . • . • • . • . . . . . . . . . . . • . . . . • . . . . . . • • • . . . • . . . • . 1 
Laboratory Assistant • . • • . • . . . • . • . . • • • • • . • . • . • . . . • • . . . . . . • 1 
Laboratory boy ••••• : . . . • . . • • • • • . • • • . • . . . . . • . . . . . . . . • . . . • 1 

STUDIES ON TROPICAL MYCOSES, 

Director (part-time) . . . . • • • . . . . . • . . . • • • . . . . . . • • . . . . • . . . . . • 1 
Senior Laboratory Assistant . . . . • • • • . • . . . . . • • . . . . . • . • . . . . • • 1 
Junior Laboratory Assistant .....•..... ·. . . • . . . • • • • . • . . • . . . • 1 

INSTITUTE OF AGRICULTURAL PARASITOLOGY, 

Director (part-time, see Department of Helminthology) . . . . . . . • 1 
Principal Research Assistants • . • • • • • • • • • • • • . . • . . • . • • • . . . . . • 2 
Research Assistant . . . • • . . . . • • • . • • . . . . • . . • • • . . • . • . • • . • • . . • 1 
Field Officer •••••..••.•.. , •••••••.•••••..••••..••......•• 
Investigation Officers . . . • • • • • . • • • • • • . • • . • • • • . . • . • . . . . • • . . • 2 
Clerk •. o............................................... 1 
Senior Laboratory Assistant • . • . • • . . • . • . . . • • . . . . . . . . . . . . . .. 1 
Laboratory Assistants . . . . • . . . . • • . • . • . • . • . . . . . . . . . • . . . . . . . 3 
Farm stall . . • . . . . . . • . • . . . . . . . . • . . • . . . . . . . • . . . . . . . . . . . . . . 5 

Ross INSTITUTE. 

Director •... o ••••••••••••••••••••••••••••••••••••••••••• 

Deputy Director •••••.•..•....•••.•.••.. ~ ............... . 
Field Officer (part-time) •.•...•..••..•.•..•....•••.....•..• 
Secretary ............................................. .. 
Demonstrator ..•...................•...........•.....••. 
Clerks •.•..•...••.....••......•....•..•....•••.......... 

1 
1 
1 
1 
1 

" 
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AollltNtSTRATION. 

~an (who also holds the Chair of Public Health) •••••••••• • • • 

S«retary .•...••...•.•••••.• • · · · · • • • • • • • • • • • • • ·"' · • • • • • • 
Attauntant ..................... • • · • • •• • • • · • · • · · • • • • • • • • 
W ard~n of Studi~ and Curator of the Mu~um ••• • ••. • •• • • • • • 
Organising S«retary (who also acts as Stcretary to the Ross 

Institute) ....................... · · • .. • • · .... • • · • • • • • • • 
Clerks ............................. • ... • • · • · .. • · • · • .. • • • 
Storek~~r ........................................... .. 

The teaching staff is graded as follows : 

1 
1 
l 
1 

l 
3 
1 

Professors, v.ith salaries ranging between £1,100 and £1,500 

per annwn; 
Readers, whose salaries are £900 to £1,000 per annum ; 
Senior Lecturers : salaries £800 per annum ; 
Lecturers : salaries £600 rising by increments to £750 per 

annum; 
Demonstrators : salaries £.tOO rising by increments of £25 

to £500 per annwn ; 
Auxiliary laboratory staff from £1 per week for boys" to 

£5 lOs. for Senior Laboratory Assistants. 

In addition to employing a whole-time staff, the School makes 
use of the services of a large number of visiting lecturers. 

Professors and Readers are appointed by the Senate of the 
{;niversity. In making appointments, the Senate is advised by a 
Board of Advisors which includes representatives of the School, 
and" external experts "-that is, persons who do not hold a paid 
office in the I;niversity of London or in any institution connected 
with it. Other members of the graded staff of the School are 
appointed by the Board of Management of the School on the recom
mendation of an Appointments Committee which includes the head 
of the division and department most nearly concerned with the 
appointment under consideration. Vacancies on the teaching stafT 
are normally advertised. 

Generally speaking, members of the stafT are appointed to hold 
their posts up to the age of 60, and their tenure may be renewed· 
for a further five years-in the case of Professors and neaders, by 
the Senate of the l:niversity ; in the case of other members of the 
staiT, by· the Board of Management of the School. 
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ALLOCATION OF TIME. 

Practically all the members of the teaching and scientific staff 
hold full-time appointments. It is impossible to state precisely 
how their time is allocated between teaching and research as it 
varies to some extent from division to division, but all members of 
the teaching staff are given adequate opportunities of carrying on 
research. They do not normally undertake activities apart from 
their teaching and research. 

THE ACTIVITIES OF DIVISIONS. 

Division of Bacteriology. 

(Professor W. W. C. ToPLEY and Professor C. S. WILSON.) 

The main lines of research at present in progress in the Division 
are: 

An investigation, jointly with the Division of Bio-Chemistry, on 
the fractionation of bacterial cells. The object of the investigation 
is an endeavour to secure from bacteria chemical fractions which 
may have a high immunising value and which may at the same 
time be non-toxic. 

Studies, jointly with the Division of Epidemiology and Vital 
Statistics, in experimental epidemiology. The work has been in 
progress over a period of years and the present experiments aim 
at testing the effect on the epidemic process of varying the closeness 
and continuity of the conta~t of mouse populations. The work is 
also being linked up with the study of the relationship of diet to 
resistance to infection. 

Work on milk, including an investigation into methods for the 
bacteriological grading of raw and pasteurised milk. 

Division of Bio-chemistry and Chemistry as applied to Hygiene. 

(Professor RAISTRICK and Professor DELAFIELD.) 

The research in the Division follows two main lines. The first 
consists of an investigation of the bio-chemistry of the lower fungi 

9 
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and the results that are being obtained are of pharmacological and 
industrial interest. The second is the work undertaken jointly \\ith 
the Dh·ision of Bacteriology on Immunological Chemistry. Other 
work in progress includes an investigation of the relations between 
amentia and a deficient diet. work on the activated sludge process 
of sewage purification and, jointly with the Division of Bacteriology, 
"·ork on the methylene-blue reduction test for the grading of milk. 

Division of Clinical Tropical Mtdicine. 

(Dr. G. Carmichael Low.) 

Studies at present in pro?ess include work on tropical sprue, 
on those diseases affecting the small intestine which present a sprue
like s''"Ildrome, on Well's disease and on malarial hremoglobinuria. 

Division of Tropical Hygime. 

The Ross Institute constitutes tlUs division and, since its incor
poration in the School, the Institute has continued to devote its 
energies largely to the furtherance of measures of hygiene overseas. 
It maintains, for instance, a branch in India chiefly for the purpose 
of co-ordinating the control of malaria on tea estates in Assam. 
The overseas and advisory work of the Institute is supported by 
contributions from various sources, including industrial and com
mercial organisations. 

Division of Epidemiology and Vital Statistics. 

(Professor GREENWOOD.) 

The salaries of a large proportion of the personnel of the Division 
are provided by the :Medical Research Council and the Industrial 
Health Research Board, and much of the time of the staff is devoted 
to confidential statistical analyses for public departments. Other 
work includes a study of the changes in rates of mortality due to 
tuberculosis in adolescence, an analysis of age and sex incidence 
in epidemics of typhoid fever, an analysis of the sickness experience 
of certain classes of transport workers, the co-ordination and 
criticis~ of medical-statistical reports from tropical areas, an 
analysiS of data relating to long-continued studies of experimental 
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carcinogenesis, a statistical analysis of the use of convalescent and 
of adult serum in the prophylaxis of measles planned by the London 
County Council Medical Department, a study of the evolution of 
rates of mortality in England and Wales, and studies, jointly with 
the Division of Bacteriology, in experimental epidemiology. 

Division of Medical Zoology. 

(Professor LEIPER.) 

Department of Helminthology. 

(Professor LEIPER.) 

The Department undertakes investigations overseas and a member 
of the Department has recently been working in Assam and 1\lalaya. 
Apart from this a great deal of research associated with the Depart
ment is carried out in the Institute of Agricultural Parasitology, 
which is dealt with separately below. 

Department of Entomology. 

(Professor BuxTON.) 

Research is carried on both in the laboratory and overseas. 
Work at home includes studies on the effect of climate upon biting 
insects, on the hormones which control growth and metamorphosis 
in insects, on the larvicidal qualities of mineral oils and on the life 
history of the bed-bug. Recent work overseas includes an investi
gation of the distribution of Glossina palpalis in Uganda and a 
study of the distribution of Anopheles funestus in East Africa. 

Department of Protozoology. 

(Professor THOMSON.) 

Research is being carried out on the phagocytosis of blood cells 
and malarial parasites by macrophages ; and on possible correlation 
between the severity·of blood infection and its duration, the occur
rence of relapses, and the incidence of residual brain infections in 
relapsing fever. Professor THOMSON is responsible for the 
management. of the lab?ratory maintained by the Ministry of 
Health in connection with the treatment of certain mental 
disorders by induced malaria. 
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Division of Public Health. 

(Profrssor W. W. JA~IESO~.) 

Apart from research, the staff of the Division rrgard it as an 
important part of their duties to maintain close relations \\ith 
Government Departments, "ith official bodies and with professional 
and voluntary organisations whose interests have a bearing on 
public health practice. Accordingly, a great deal of their time is 
devoted to work on committees instituted by such bodies. 

Dtparlmtnl of Industrial Physiology. 

(Dr. CRowoE.-..) 

Work in progress includes studies in the early detection of deafness 
in school-children by means of the gramophone audiometer ; work 
on insulation against heat and cold by the use of metallic surfaces ; 
work on air-conditioning in its application to tropical hygiene and 
to the ventilation of shops and public buildings in this country ; 
studies in heating, lighting and ventilation ; work on the dust 
hazard and methods of dust extraction in industry ; and work on 
first-aid, particularly on methods of artificial respiration. 

Department of Medical Industrial Psychology. 

(Professor CULPIN.) 

:Much of the research work of the Department is undertaken on 
behalf of the Industrial Health Research Board. It includes studies 
on sickness absenteeism, and on the testing of fitness for various 
occupations. 

Institute of Agricultural Parasitology. 

(Professor LEIPER.) 

Prior to 1925, accommodation was provided in the Department 
of Helminthology in the School for a small group of workers engaged 
on the investigation of helminthological prublcm11 in reh .. tion teo 
agriculture. Since 1925, the work has been carril•d out at Winches 
Farm, St. Albans, under grants provided through the Ministry of 
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Agriculture. The staff consists of the Director and five research 
assistants, together with two associate research workers of the 
Agricultural Research Council. Investigations are in progress on 
the biology, prevention and treatment of helminth diseases of farm
stock, poultry and game, economic plants and insect pests. A 
journal of helminthology is issued quarterly. 

LIBRARY AND MusEUM. 

The main library contains more than 23,000 bound volumes and 
some 27,000 pamphlets and receives 440 current periodicals. Most 
of the departments have their own small specialised collections of 
books, reprints and reports. 

The museum is one of the main features of the School and occupies 
large halls on three of the floors. One hall contains a collection of 
graphic material representative of tropical medicine, another of 
public health and social services and a third of sanitary engineering. 

THE AcTIVITIES OF THE STAFF ouTSIDE THE ScHooL. 

A large proportion of the staff working under Professor GREEN

wooD's direction in the Division of Epidemiology is employed either 
by the Ministry or by the Medical Research Council. Other 
divisions, including those of Bacteriology and Protozoology, under
take work on behalf of the Ministry, and this includes work on the 
bacteriological grading of raw milk (on the basis of which an order 
has recently been issued prescribing a methylene-blue reduction 
test in place of the plate count for the grading of milk) ; an investi
gation of the naso-pharyngeal flora of the normal population ; an 
analysis of epidemics in boarding schools ; and the supervision of 
the laboratory maintained by the Ministry in connection with the 
treatment of certain mental disorders by 1peans of induced malaria. 

Members of the staff of the School serve on committees of the 
Medical Research Council ; and a great many workers employed 
by the Council are accommodated in the School. The Council 
provides a part of the salary of the professor of medical industrial 
psychology and of the reader in epidemiology and vital statistics. 
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Certain others of its workers have academic status as ll•nching 
members of the starr while the rt•mnindt•r have the status of guest 
n'S<c'arrh workers. Apart from the Division of Epidt•miology, whirh 
has been mentioned above, the Departments of Industrial Psycho
logy and Industrial Physiology in particular are strengthem•d by 
workers in the service of the ~[edical Research Council. 

Through the Institute and the Bureau of Agricultural Parasitology, 
the School has close relations "ith the !\finistry of Agrkulture and 
FISheries, and "ith the Agricultural Research Council. The Pro
fessor of Helminthology in the School is Director of the Institute 
of Agricultural Parasitology, which is financed by grants from the 
~Iinistry of Agrirulture. 

The School maintains close relations "ith practirally all the bodies 
representative of medical education and rt>searrh and of public 
ht>alth activities in England and the colonies. 

:\[embers of the starr are not permittt>d to hold other salarit·d 
posts "ithout the sanction of the Board of ~lanagt·ment. Such 
sanction has been given in a small numbt>r of cast's where the dutit•s 
undertaken are likely to further the studies on which they are 
engagt>d in the School. 

The Appointment and Work of Medical Officer! of Ileal/h. 

In England, the councils of counties, county boroughs, municipal 
boroughs, urban districts and rural districts are popularly elected 
bodies responsible through their public ht>alth committees for the 
sanitary and public medical services in their respective areas. Each 
of these councils must appoint a medical officer of health. In the 
larger and more populous areas, the medical officer of health and 
his assistants are invariably whole-time officers, but, in the smaller 
urban and rural districts, part-time service is still common. Recent 
legislation, however, has imposed on county councils the duty of 
making such arrangements, whether by combination of districts or 
otherwise, as will ensure that all medical officers of health appointed 
in the future will be debarred from private practice. The medical 
officer of health is an advisory and executive officer of his local 
authority and enjoys a considerable amount of freedom in the 
carrying out of his duties. All questions of policy and all decisions 
as to the taking of legal proceedings are, however, the function of 
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the local authority and not, in the first instance, of the medical 
officer of health. Medical officers of health are usually school 
medical officers as well; and have charge of schemes for maternity 
and child welfare, tuberculosis and venereal disease, epidemiological 
services, hospitals, housing, general sanitation, etc. Vacant 
appointments in the office of medical officer of health must be adver
tised, and the candidate finally selected by the council concerned 
must be approved by the :Ministry of Health. He is given security 
of tenure as he may not be dismissed by the local authority Without 
the consent of the :Ministry. 

All whole-time medical officers of health and assistant medical 
officers are paid salaries in accordance with a scale agreed by the 
British Medical Association and the associations representative of 
local authorities. The minimum commencing salary of £800 a year 
is paid to the medical officer of health of an area with a population 
not exceeding 50,000 and the maximum commencing salary of 
£1,800 to the medical officer of health of an area with a population 
of 750,000 or more. Deputy medical officers of health receive 
salaries averaging 60% of those of their chiefs and in all cases 
provision is made for suitable increments. Assistant medical 
officers are paid salaries of from £500 to £700, with annual incre
ments of £25. 

Auxiliary Personnel in the Public Health Service. 

Sanitary Inspectors.-Sanitary inspectors must have passed the 
examination of the Royal Sanitary Institute and Sanitary Inspectors 
Examination Joint Board. Candidates are admitted to the examin
ation only if they have attained the age of 20 years and can produce 
evidence of a satisfactory general education. They must also have 
received theoretical training in a recognised institution, and practical 
training for at least one year in the public health department of a 
local authority. The subjects of examination are : Statutes and 
orders, inspection and administration, water, food, air, ventilation, 
heating and lighting, construction and sanitation of buildings, 
drainage, sewerage and sewage disposal, collection and disposal of 
refuse, prevention of infectious diseases, flies, pests and vermin, 
statistics and office routine. By the end of December 1936, 
6,000 sanitary inspectors were at work. 
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Jlidwi~s.-The Mi~ives Act. 1936, requires each local super
vising authority to secure the whole-time employment of a sufficient 
number of mid\\ives for attendance upon women in their own 
homes, not only as mid\\ives, but also as maternity nurses during 
child-birth and from time to time thereafter during a period of 
not less than ten days. The Act provides for the payment to 
local supervising authorities by the Exchequer of grants towards 
the estimated additional cost of the scheme. The course of 
training for mid\\ives lasts twelve months (full time) in the case 
of trained nurses, and two years (full time) in the case of other 
women. 

Htallh \'isilors.-According to the rules of the Royal Sanitary 
Institute, 1 candidates for the examination must produce evidence 
of having completed a whole-time course of training approved by 
the Ministry of Health in public health work lasting for at least 
six months. Before taking part in such a course, the nurse must 
have completed a training course of three years in a hospital 
approved by the General Nursing Council. She must in addition 
have spent at least six months in a maternity hospital and have 
obtained a certificate of the Centrall\Iid\\ives Board. The subjects 
of examination are as follows: Elementary physiology and structure 
of the body ; personal domestic hygiene, general hygiene and sanita
tion ; infectious and communicable diseases ; maternity, infant and 
child welfare ; school medical service ; sanitary law and government. 
elementary economics and sociaf problems ; the principal legal 
enactments and regulations. 

In England and Wales, there were registered, in the period from 
September 1921 to December 1936, 106,652 health visitors, mid
\\ives and qualified nurses, of which 55,956 are estimated to be in 
active work. 

1 The Royal Sanitary Institute conducts examinations In sanitary science 
as applied to. buildings and public works, In general hygiene and sanitation, 
In the InspectiOn of meat and other foods, In tropical hygiene for sanitary In· 
specton, In smoke Inspection, for sanitary Inspectors for appointments outside 
England and Wales, In achool hygiene, for the Nursery Nurses' certiOcate and 
for tbe certlftcatea In advanced child study. Witb the approval of the Ministry 
of Health, tbil Institute also conducts the official examination for health visitors. 
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RESEARCH WoRK. 

The number of works published by the staff of the different 
sections of the London School is so large that it would be difficult 
to give an account of the School's scientific activity from the time 
of its foundation. These works are in any case so well known in 
scientific circles that they need not be enumerated here. 

The following paper will therefore be limited to the scientific 
production of the London School during the academic year 1935/36, 
with the addition of some references to previous researches which 
show the continuity in the work done. 

In the sphere of public health generally, the fifth edition (1936) 
has just been published of" A Synopsis of Hygiene ", by JAMESON 
and PARKINSON, and also the second edition of CLAY's work" The 
Sanitary Inspector's Handbook ". 

The Tropical Medicine Section has recently devoted a great deal 
of its time to the pathogenic study of sprue and the forms of tropical 
anremia connected with it. The writings of FAIRLEY, partly in 
collaboration with Colonel MACKIE, have been the chief contribution 
to the knowledge of these problems. Cases of Well's disease 
(BROWN), and Nicolas-Favre's disease, have also been studied. 
Mention should be made of the publication by MA.NsoN-BAHR of 
the tenth edition of his treatise " Manson's Tropical Diseases ". 

Professor LEIPER, head of the School's Helminthological Depart
ment, and also Director of the Institute of Agricultural Parasitology, 
has published, with the help of his collaborators, a series of scien
tific papers which entailed special technical work for keeping up 
the large quantities of live material, including numerous specimens 
of parasite-carrying invertebrates, needed for current researches. 
Most of these papers appear in the Journal of Helminthology, 
published by LEIPER for several years past. 

The work of the Entomological Department, directed by Professor 
BuxToN, has been chiefly concerned during recent years with the 
study of insect physiology (influence of climatological factors on 
insects which are parasites upon man or animals, respiration of 
insects, etc.). We should here mention BuxToN's researches on 
Pediculus homicapitis (1936), those of EvANS on the physiology of 
the Lucilia sericata in relation to temperature conditions, humidity, 
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etc. (1936), and the studi~s of WIGGLESWORTH on the r~gulation 
of respiration in Xtnopsylla rhtopis (1935), which are of real 
biological interest. 

The sd~ntific output of the D~partment of Protozoology, undt•r 
the direction of Prof~r J. G. Tno~ISON, includ~s the researches 
of DAS Gn•TA on Trichomonas and Eutriehomaslix (1936), which 
must be c:onsid~red as two difT~rent sped~s. and those of RonERTSON 
on the reticulocyte response in mice, rats, guinea-pigs and monkeys 
inf~cted "ith Trtpontma duttoni, T. gambitnst, and P. Knowltsi 
(1935), which represent an important contribution to the study of 
the reactions of the hzmatopoietic organs to inf~ction "ith th~se 
protozoa. Prof~sor TnoliSON has continued his research into 
immunity and organic defences against malaria, particularly as 
regards the activity of the macrophages and l~ucocytes in general 
in the placenta of women infected '\\ith malaria, a problem of both 
theoretical and practical interest in connection '\\ith congenital 
malaria (1936). He has also written works on malaria in 
Nyasaland (1934), on the mechanism of the transmission of 
trypanosomia~ and leishmanioses (1934), which continue a long 
record of studies in pure and applied protozoology. 

The Bacteriology and Immunology Section, under the direction 
of Professors ToPLEY and WILSON, has been occupied chiefly in 
investigating the composition of the antigens of pathogenic micro
organisms. Its experiments, mainly concerned '\\ith B. lgphi 
murium (foPLEY and RAISTRICK, DELAFIELD, MARTIN, DELAFIELD 
and Sl!ITII, CRUJCKSHA.,..K, STAMP, M. \VATSoN), have Jed to remark
able r~ults in spite of the inherent defects of the method employed, 
which entails considerable technical and financial difficulties on 
account of the thousands of animals required. It has, however, 
been found possible to apply the same method to other pathogenic 
micro-organisms (B. typhosum, B. Gaertneri, B. pertussis, V. choler2, 
etc.). The partial immunity which can be obtained by chemical 
means to isolated atoxic antigenic fractions of these bacilli has 
formed the starting-point of a long series of researches. This is a 
new development which may be of considerable importance for 
immunisation with non-toxic substances. 

Other atudies have been made under the direction of Professor 
WILSON, on milk bacteriology (1936) and particularly on the 
methylene-blue reduction test. 



AND INSTITUTES OF HYGIENE 307 

The Section of Bio-chemistry and Chemistry applied to hygiene, 
under the direction of Professor RAISTRICK, has continued its study 
on the bio-chemistry of mycetes. The work of ANDERSoN, BIRKEN
SHAW, CLUTIERBUCK, HAWORTH, OxFORD, RAISTRICK, RoBINSON, 
STACEY, S)IITH, etc., has dealt with different varieties of Penicillium, 
Helminthosporium and Aspergillus, and has led to the identification 
of certain products of the metabolism of these mycetes, such as 
penicillic acid, palitantin, geodin, erdin, byssochlamic acid, and 
terrestrin, which last, by its molecular structure, is related to 
ascorbic acid." These contributions form a body of doctrine on the 
bio-chemistry of micro-organisms which marks a new stage in the 
progress of our knowledge. 

Mt•ntion must be made of the research work of DELAFIELD and 
his collaborators in the Department of Chemistry applied to hygiene, 
as well as that of WooLDRIGE on the physico-chemical problems of 
respiration and on the activity of enzymes (1936). 

The scientific production of the epidemiological and vital statistics 
Section is well known. The use of the most modern technical 
methods, and the great ability of the Director, Professor GREEN
wooD, and his collaborators (G. EDGE, W. T. RussELL, W. J. MAR
TIN, A. B. HILL, J. 0. IRWIN and others), have made it possible to 
asst•mhle a vast amount of working-material and to publish papers, 
several of which have been epoch-making in the evolution of medical 
statistics and contemporary epidemiology. Among the latter 
(1936), are the researches into experimental epidemiology (GREEN
wooD, HILL, BRADFORD, TaPLEY, \VILso:s (1936)) ; the study of 
absences through sickness and working-time lost among the working 
classes (GREENWOOD, SMITH, LEIPER (1936)); works on mathematical 
statistics and applied statistics by IRWIN, critical studies by EDGE 
on medical statistics, and rest·arches by MARTIN into the decline of 
the birth-rate (19:!6). 

The Department of Industrial Physiology, under Dr. CROWDEN, 
has published in recent years a series of researches into the influence 
of certain physical factors (temperature, light, dust, etc.) on health. 
We m•ed only mention a recent monograph by BEDFORD on heating 
and ventilation from the point of view of industrial physiology (1936); 
and works by ANGUS and CROWDEN in the field of industrial hygiene. 

On the subject of psychology applied to industry and labour, 
there are works by Professor 1\Iillais CuLPIN on psychological disturb-
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anC't'S among industrial workers (1936) and by SMITH on the 
temperamental factor in industry. 

The Ross Institute and Hospital for Tropical Diseases, annexed 
to the London School of Hygiene, continues its work under the 
direction of Sir !\talcolm WATSON, particularly through scientific 
missions to tropical countries. RAMSAY, CHANDRA and LAMPRELL, 
for example, have lately investigated the anopheline fauna on tea 
estates in Bengal and Assam under the auspices of the Ross Institute, 
and many other investigators have been able to continue their work 
thanks to this institution. 

Sir Rickard CHRISTOPHERS is the Professor in charge of a special 
department of experimental studies on malaria which have led to 
important results as regards the action of synthetic products, such 
as atebrin, on the organism as compared v.ith that of quinine. 

The School library contained 23,128 volumes and 26,9-16 mono
graphs and pamphlets in }936 ; the Librarian, 1\lr. BARNARD, has 
published a study on the classification of medical libraries. 

Fmally, the Bureau of Hygiene and Tropical Diseases has its seat 
at the School of Hygiene, where it has published, for thirty-three 
years, the Tropical Diseases Bulletin, a series indispensable for any 
research in the field of tropical medicine. , 
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5. SCHOOL OF HEALTH AND NATIONAL INSTITUTE 
OF HYGIENE, MADRID. 

INTRODUCTION. 

It was not until December 1936 that public health in Spain, 
which had previously fallen within the province of the Ministry of 
Labour and Social Assistance, was entrusted to a new Ministry 
of Public Health. The· central health administration, which is 
under a Director-General, consists of four inspectors-gerteral, the 
heads of the technical sections, provincial health inspectors and the 
port and frontier health staff. Though subordinate to the prefects 
for administrative purposes, the provincial health inspectors are 
responsible to the Directorate-General of Health for all technical 
questions ; they superintend the work of the municipal inspectors, 
who are selected from among the village doctors. The medical 
profession in Spain is so large that medical attendance is available 
at the rate of one doctor per 1,200 of the rural population. 

The organisation of secondary health centres dates from 1932, 
and a short time ago there were some sixty-two secondary centres 
in full operation. The chief medical officers of these centres are 
selected from among the technical officials of the national medical 
corps, and are mostly students from the National School of Health, 
set up in 1931. 

The national budget for public health, which was only 9,000,000 
pesetas in 1930, amounted to 32,000,000 pesetas in 1933, when 
Dr. M. PASCUA was in charge of the Directorate-General of Health . 

• • * 

The Nalionallnstilute of Hygiene, Madrid, is one of the oldest in 
Europe ; it was set up in 1899, and was then under the direction 
of the great histologist RAMON v CAJAL. Its activities were at 
first confined to applied bacteriology and epidemiology and to the 
production of sera and vaccines for the State, but they steadily 
expanded ; in 1914, it was divided into six sections and, in 1924, 
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into eight. Down to 1931, the Institute provided courses for the 
training of doctors for administrative and technical careers in the 
national medical corps. Thl'se courses, which were optional, were 
attended by thirty or forty people every year. 

In 1931, the Xational Srhool of Htalth was set up undl•r Professor 
Pm.u.t"GA. It took over the organisation of Ute teaching work. 
The courses, previously optional, were made compulsory for can
didates for official appointments; in accordance '\\ith the regulations, 
admissions, of which there were not more than thirty every year, 
were decided upon a theoretical and practical examination, after 
a preliminary selection on Ute basis of diplomas. An entrance fee 
of 300 pesetas was charged, and Ute couise lasted eleven montlls, 
including practical work during Ulree months in rural centres or 
in '\"8rious towns, all travelling expenses IM-ing paid hy the 
Government. 

In 193-1, Ute ~ational School of Health and the Institute were 
combined into one institution known as the National Institute of 
Hwllh, under Professor PnTALUGA. The Institute, which was 
housed in Ute old lioncloa building (now partly destroyed), consisted 
of two services, one for applied hygiene and Ute oUter for teaching. 
The first consisted of Ute follo'\\ing sections : (1) anti-rabies treat
ment ; (2) anti-5mallpox and ultravirus vaccination ; (3) bacterio
logy ; (4) parasitology ; (5) Ute chemistry of diet ; (6) serotllerapy 
(preparation of therapeutical sera) ; (7) epidemiology (particularly 
that of typhoid fevers and water-home diseases) ; (8) disinfection 
and delousing. The teaching provided by the second service 
embraced : (1) bacteriology and immunology; (2) parasitology and 
tropical diseases; (3) epidemiology; (4) medical statistics; (5) indus
trial hygiene and occupational diseases ; (6) infant and school 
hygiene ; (7) sanitary engineering ; (8) healtll administration and 
legislation. A Health Museum, which provided a special course in 
health propaganda, was also attached to the Institute. 

The Institute of Hygiene and the National School of Health 
were of great importance in Spain in training the health stafT and 
in combating infectious diseases. This is the more notewortlly 
in that the budget of the two institutions was never very large 
(500,000 pesetas for the financial year 1935/36). In their respective 
spheres, the anti-smallpox and ultravirus vaccine section, under 
Dr. GALLARDo, the bacteriology section, and the parasitology 
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section-directed from 1924 to 1933 by Dr. DE BuEN, whose death 
was a great loss--have been extremely successful. In connection 
with this last-named section, mention should be made of the Malaria 
Research Centre at Navalmoral de Ia Mata (Province of C:iceres), 
organised by Dr. DE BuEN and his collaborators as a practical 
school of malariology, which till lately was frequented by mala
riologists and doctors from different countries attending courses 
organised by the Spanish Health Administration and especially 
by the Health Organisation of the League of Nations. 

RESEARCH WORK. 

The scientific work of the Madrid Institute has appeared in turn 
in three periodicals : the Bulletin of the Institute (1905-1919), 
directed by S. RAMON Y CAJAL ; the Transactions of the National 
Institute of Hygiene (1922-1930), directed by Professor TELLO ; 
the Review of Public Health and Hygiene (1931-1936), directed by 
Professor PITIALUGA. Important contributions will be found 
in the last of these on rabies, cholera, malaria, leishmaniasis, the 
epidemiology of infectious diseases, demography and health 
statistics, etc. 

Among the investigations carried out in the most recent years 
(1934-1936), mention should be made of GALLARDo's work on neu
rovaccine and its use by hypodermic injection ; MANZANETE's work 
on the biology of B. typhi ; the work of CARRAsco, ALvARADO, 
PASTOR, PINOLES and OLMEDO on the chemical components of 
Spanish foods and their vitamin content (1934/35) ; and that of 
A. BoTELLO on iodine determination in biological products. In the 
field of parasitology, S. DE BuEN's work on Treponema hispanicum 
in the Ornithodorus erraticus tick (1935) ; the work of M. BAEZA 
CuELLAR and J. DE CISNEROS on various problems of mycology, 
and that of M. BAEZA, on the treatment of thrush by thallium salts 
(1936) ; GIL CoLI,ADo's investigations into the behaviour of Aedes 
stegomyia vittatus in Spain (1935) ; ALDA CALLEJA's study of 
Henry's seroflocculation in malaria ; that of MACIAS on a case of 
otomyasis by Wohlfahrtia magnifica (1935) ; and that of PEREZ 
PARDO on BCG vaccination in Spain (97,000 doses in 1934 and 
119,714 in 1935). 
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A number of studies-among which should be mentioned the 
inves~-rations of FoRXIELES on carriers of pathogt•nic streptococci, 
carried out in the bacteriology departm~>nt of the Institute-have 
been publisht-d in the collt-ction of monographs of the Scit•ntific 
Rt'Search Commission st-t up by PAsct•A (1932-1936). 
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6. THE NANCY INSTITUTE OF HYGIENE. 

INTRODUCTION. 

During the past decade, the public health service in France has 
shown a twofold tendency towardS' expansion and unification which 
the creation in 1930 of the Ministry of Health has done much to 
promote. The social insurance services came into operation during 
this same period. The Ministry is advised in regard to certain 
rna tters by the Superior I-iealth Council ; it is assisted by the services 
of the former Office national d'hygiime sociale, which are responsible 
for the technical study of the various health questions, propaganda, 
documentation and the organisation of health education. 

Some attempt at decentralisation has also been made, by bring
ing the health services under the administrative machinery of the 
departements (ninety in all) ; the prefect of the departement is 
advised by the Departmental Inspector of Health. Under the 
tuberculosis legislation of 1916 and 1919 public health agencies 
known as offices d'hygiene sociale have been established in the 
departements. In some cases, their activities are restricted to 
tuberculosis control, but, in others, they have been called upon to 
undertake the whole of the social hygiene work in co-operation with 
the departmental health administration. Whilst the scope of the 
public health work programme varies a great deal in different areas, 
a large number of departmental administrations have shown keen 
interest in this subject on the one hand by appointing special health 
officers in districts and, on· the other hand, by organising health 
centres, of which the number is yearly increasing. Every city with 
more than 20,000 inhabitants is obliged to establish a health bureau, 
which deals mainly with sanitation and infectious disease control ; 
these bureaux are now developing social hygienic services as well. 
Furthermore, a Decree-law of October 30th, 1935, and public 
administrative regulations of April 17th, 1937, have made depart
mental health inspectorates compulsory and established a model 
set of rules governing the status of the officials concerned; the latter 
(inspectors and dt•puty inspectors) must be recruited by competi-

10 
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tion and must be specialists in hygiene (holders of the Diploma of 
Public Health). Appointments are on a full-time basis and salaries 
have therefore to be adequate. ' 

So far as the co-ordination of the different health and social 
"·elfare agencies is concerned, the necessity of close collaboration 
between the services concerned was recenUy stressed afresh in 
circulars issued by the l\Iinistry ; and departmental commissions 
for health and social co-ordination were immediately constituted 
for this purpose. 

There were 25,930 physicians in France by the end of 1936. Of 
this number, 165 were departmental health inspectors, 180 directors 
of municipal health bureaux employed and paid on a full-time basis ; 
sixty-six full-time and 500 part-time physicians in social hygiene 
dispensaries and thirty-five directors and forty-five deputy-directors 
of public tuberculosis sanatoria. The salaries of full-time medical 
officers of health vary from 45,000 to 55,000 francs per annum. 

In recent years, the expenditure for health and social welfare in 
the State budget has shov;n a constant increase. Indeed, the pro
portion which this expenditure bore to the total State budget was 
2.23%in 1930/31 and 6%in 1936,137. 

L"STITUTE OF HYGIENE OF THE NANCY UNIVERSITY. 

The development and work of the Nancy University Institute 
of Hygiene certainly afford one of the best illustrations of recent 
trends in health teaching and co-ordinated medical and social 
activities. The Institute, which is the seat of the Chair of Hygiene 
and Social lledicine, does not confine itself to university medical 
teaching and post-gradua~ training (public health diploma), but 
plays a "vitally important part in every branch of health protection 
work in the departement. indeed in the whole area. It also acts 
as the connecting link in an effectively devised scheme for the colla
boration of the university, State, departmental, municipal and 
private institutions and endeavours to bring to bear all their 
facilities and resources in a spirit of real team work. 

As early as 1920, the departmental Office d'hygiene sociale, ori
ginally with an anti-tuberculosis programme, was established for 
the departement of .Meurthe-et-Moselle, with Professor PARISOT 
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first as Secretary and later as President. He was also in charge 
of the tuberculosis clinic at the Villemin sanatorium hospital (a 
modern institution with 250 beds opened by the Nancy Hospitals 
Administrative Committee) and the Villemin anti-tuberculosis 
dispensary. The purpose was, on the one hand, to provide hospital 
treatment! or tuberculosis patients and. on the other hand, to produce 
well-trained tuberculosis physicians, and by means of suitable 
teaching (theoretical and practical, medical and social) to secure 
their co-operation in anti-tuberculosis work. In 1920, no cases of 
tuberculosis were reported by the practitioners or sent to the special 
tuberculosis institutions. At present (and for several years now), 
at least 800/o to 90% of all tuberculosis patients attending the 
dispensaries are sent there by their own physicians. 

In the national course of its development, the Office d'hygiene 
sociale gradually extended the scope of its activities. The anti
tuberculosis work alone was not sufficient to make any appreciable 
improvement in the health conditions of the population ; field 
surveys were undertaken for the purpose of solving, on regional 
lines, the most important and urgent questions. In 1924, some 
new sections were added to the Office and, at the same time, the 
specialised dispensaries were replaced by polyvalent dispensaries. 
At present, the departmental Office d'hygiene has eleven special 
sections and thirty-two polyvalent dispensaries (sub-area health 
centres). These sections, which maintain close contact with one 
another, are as follows : 

Tuberculosis control ; 
Venereal disease control ; 
i\laternity welfare ; 
Child welfare ; 
Mental hygiene ; 
Anti-cancer action ; 
Dental hygiene and prophylaxis ; 
University health work ; 
Workers' leisure and allotments ; 
Propaganda (antl-tuherculosis stamp, children's week, etc.). 

Each of these main sections has a specialised central dispensary 
usually attached to the special hospital which is the headquarters 
of the special clinic of the Faculty of Medicine. The professor in 
charge of instruction is also the technical director of the special 
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section of the Office d'hygiene ; in this capacity, he supervises the 
work done by the pol}'\-alent dispensaries of the dcpartement which 
are the sub-area health centres. I This service is entirely voluntary. 

The total general expenditure of the. Office amounted to 1,500,000 
francs in 1936.• In 1935,inall branches of the office,131,512 medical 
examinations and 66,237 social (home) visits were made.• The 
population of the departement is 550,000. 

• The A. Pinard Departmental Maternity Clinic Is the headquarters of the 
t:ni,-ersitv Obstetrical Clinic. It bas all modern facilities for maternal and Infant 
weUare. and is able to provide the fullest training. In special cases, "Nomen can 
stav in the home tbrft months before and thrft months after delivery. On an 
amge then are 2.200 to 2.400 deliveries annually. ftpresenting 70% of all 
births in the town of Xancy. The out-patient activities ronsist of daily consul
tations for babies. for expedant mothers and gynaeeologlcal eases and for cases 
of syphilis under treatment. A ..,boo! of midwifery with 243 beds Is attached 
to the maternity home. Here sixty students attend courses. 

The A. Fournier Central Dispensary, which organises and supervises the anti
venereal work, holds six morning and three evening consultations every "Neek. 
The patients are examined and their clinical and social ftrords kept. The 
origin of each venereal Infection Is carefully Investigated. To facilitate this 
work. dose collaboration is maintained between the municipality and the 
military authorities. lllany patients are sent by private medical practitioners. 
A specialist physician Is In charge of the control of hereditary syphilis. A special 
senice for the treatment of gonorrhooa. a prison anti-venereal service and a 
dispensary for the treatment of university students are attached to the central 
dispensary. The anti-venereal work throughout the departement Is conducted 
by the polyvalent dispensaries. Hospital cases are accommodated In the 
A. F onrnier Hospital. 

The Dentistry Centre is housed In a new, very carefully equipped building. 
Here the training of dentists and physicians specialising in dental hygiene Is, 
as well as polyclinical treatment of dental cases, speclally provided for students 
of tbe different schools. 

The l.:niversity Centre of Preventive Jl,ledic:ine which was created In collabora
tion with the l.:niversity and the departmental omce d'byl!iene soc1a1e, super
vises the health of the students.. Each student Is medically eumined before 
entering the University and re-eumined every year. Courses in health educa
tion are given and sick students treated. The staff consists of a principal doctor, 
who belongs to the teaching staff of the University, two assistant physicians 
and one public health nurse. Each student Is obliged to pay an annual fee of 
ten francs. 

• The funds are largely provided by the Ministry of Health the departement 
(out of local resources), social insurance and the munlcipaliti~. 

• For the same year the following figures show the activities In greater detail· 
In the dispensaries 54,364 consultations, 21,074 X-ray examinations, 3,879 bacter: 
lological examinations and 23,466 prophylactic visits ; 23,140 patients under 
~e by January 1st, 1936 ; 35,640 anti-venereal consultations and treatments 
WJtb 23,838 aero-reactions ; 30,620 consultations and 42,861 home visits with 
25,492 l'hildren under care by January 1st, 1936 ; 1,573 cancer conaultationa ; 
1:866 university pupils examined at the University Health Centre; 72.~ consulta
tions In mental hygiene cases ; 7,316 dental cases treated • 223 735 francs 
collected by selllng anti-tuberculosis stamps. ' ' 
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Institute of Hygiene. 

The Institute is housed in the building of the former Osiris Foun
dation Institute of Serotherapy. At the beginning, space was 
limited and equipment meagre. With the help of the Rockefeller 
Foundation ($25,000) and a grant of 250,000 francs from the 
1\Iinistry of Health, the building has been enlarged and new labo
ratories have been opened. The Institute has gradually developed 
into the " Regional Institute of Hygiene ", and acted as the co
ordinating centre of the health activities of the departement. The 
Office d'hygit!ne sociale is located in the Institute's premises. 

The Institute is divided into : 

(1) A laboratory for bacteriological, chemical and cytological examina
tions or specimens sent in by health institutions and private practitioners ;1 

(2) A laboratory for the control of the water-supply. foodstuffs and 
other articles In common use, and sewage disposal ; 

(3) Serum-prophylaxis (measles, etc.) ; 
(4) Statistics; 
15) Administration or the Office d'hygiene sociale ; 
(6) Jlluseum. 

The expenses of the Institute are covered by the contributions 
of the University, Ministry of Health, departement, town and social 
insurance, and by fees for laboratory analyses.• 

The Director of the Institute is Professor of Hygiene and Social 
Medicine in the University ; the associate professor is Deputy 
Director. A director of practical work and a laboratory assistant 
also belong to the teaching staff of the University ; one assistant, 
two female laboratory assistants, two secretaries and four auxiliary 
workers are also on the stall of the Institute. 

Such collaboration with the University and the health authorities 
of the departement makes it possible to organise the teaching of 

• Number of examinations: 1927, 680; 1931, 6,764; 1935, 13,984. 
• Financial resources are derived from : Francs 

Ministry or Eduration • . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,850 
Ministry of Health . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 45,000 
Departement (Meqrthe-et-1\loselle) . . . • . . . • • . . • . . • . . • 31,000 
l\lunicipalities • • • • . • . . • • • . . • . • • . . . . . . . . . . • . . . . . . • 6,000 
Social insurance . . . . . . . • • . . . • . • . . . . . • . . . . . . . . . . . . • 10,000 
Laboratory analyses . . . . . • • . • . . . • . . . • • . . . . . . . . . . . • 25,000 

Total ••••• 0 •••••••••••••••••• 
298,850 
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h,·.nene and social medicine for medical students and post-graduates 
fu; single institution, which is itself in touch \\ith all branches of 
public and social health activity in the city, in districts and in rural 

areas. 
The medical student trained in this Institute is kept constantly 

in touch \\ith practical health problems throughout his studies. 
He is familiarised \\ith questions of social medicine and can thus 
more readily appreciate the role which he, as a physician, will be 
called upon to play in a health administration. 

The main principles governing the teaching given to students on 
health and social medicine are : 

(1) For successful health work, the collaboration of private 
medical practitioners is necessary ; 

(2) Such collaboration must be suitably organised ; 
(3) It is essential that all persons working in the public 

health services should contribute effectively to the work ; they 
must therefore be well trained in both theory and practice ; 

(4) Special post-graduate courses are important for medical 
practitioners. 

Four hours a week of instruction in hygiene is provided for medical 
students. In the fifth year of studies, the course is divided into 
two parts-theoretical and practical-end lasts from November 
to July. The theory comprises : general hygiene (health organisa
tion of France from the legal, administrative and technical stand
points ; sanitary engineering, housing) ; social hygiene (medical 
statistics, preventive medicine) ; social medicine (health and social 
protection of labour, prevention of industrial accidents, occupational 
diseases, unemployment, social assistance and insurance, alcoholism, 
drug addiction) ; international hygiene (mternational health orga· 
nisations) ; epidemiology and infectious disease prevention. Demon
strations are given of typical examples of applied hygiene (sanitation, 
water-supplies, sewage disposal, supervision of water-supplies), of 
examples of applied epidemiology and social hygiene (school hygiene, 
epidemics, tuberculosis, etc.). There are also exhibitions of charts 
and photographs, and fllms are shown. 

Post-graduate training in public health (public health diploma) 
covers a period of six months, from January to the end of June, 
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every year. 1 The courses are attended by candidates for the 
public hl'alth diploma (physicians and students at the end of their 
medical studies). The public health diploma is conferred only ori 
French doctors of medicine and foreign physicians with a doctor's 
degree recognised by the University of Nancy. The students may 
follow the course during their fifth year (sixteen places). 

The subjects taught are as follows : 

I. SPECIAL INSTRUCTION IN HYGIENE AND SOCIAL MEDICI!<R. 

A. Heallh Laws. 

General health organisation of France ; laws and regulations. Public 
health services ; departmental and communal organisations ; their opera
tion. Part played by health officers and the medical profession respectively. 
Instruction In hygfene ; methods. 

B. Sanitaru Enginuring. 
The major questions of urban and rural hygiene. Tbe housing problem. 

Town extension planning. Overcrowding and slums. How to combat 
Insanitary conditions. The drinking-water problem. Water-supplies for 
built-up areas. 

Methods of purifying water. Treatment of water. Inspection of water
supplies. \Vastes ; sewage ; household refuse. Disposal and treatment. 

C. Nutritional Hggient. 
Inspection of foodstuffs. Part played by medical and veterinary services 

and collaboration between them. Inspection of meat and milk. Adultera
tion of foodstuffs. Food poisoning. 

D. Epidemiologg and Prophg/axis. 
General epidemiology. General methods of prophylaxis. Active immu

nisation. Passive Immunisation ; seroprophyla.xls. 
Special prophylaxis of contagious diseases ; common diseases. Epidemic 

diseases In France. 
Epidemic control ; parta played by health officials and medical 

practitioners. 

E. Social Hygiene and Preventive Medicine. 
Legal measures ; medico-social technical organisation. Conduct of the 

campaign against social scourges: Tuberculosis, syphilis, cancer. Campaign 
against alcoholism and narcotic-drug addiction. 

The problem of the birth rate. Maternal welfare. Chlld welfare from 
birth to adolescence. Preventive examinations ; school hygiene and school 
medical Inspection. Mental hygiene and rehabilitation of the mentally 
abnormal. Defective children, juvenile offenders, etc. 

• As from 1938/39, this training will extend over eight months (from Novem
ber to the end or .June). 
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Organisation of leisure. Physkal training. Medical supenislon. 

F. Pm>tnlir>e :Uftli<in~. 

Assistance and hygiene ; the relations between them. Legal measurea 
to safeguard the health of the indhidual at different ages and In varying 
social circumstances. 

Social insnrance. Industrial hygiene. Labour regulations as related 
to the protection of health. Health organisation In 11'orklng-dnss CO!ntres. 
Protection of the 11·orker in unhealthy occupations. 

Industrial accidents. Ottupational poisoning and diseases.. Protec
tion from poisonous gases.. 

G.. lntunational Hygiene. 

International sanitary Con,"tmtions. International preventive action. 
Public and printe international health organisations. Part played by 
the League of ~ations Health Organisation .. 

IL SPECIAL L'<sTRucnoN IN BAcrERIOLOGY, ~UTRJTJosAL CHEMISTRY 

AND PARASITOLOGY. 

A.. Baduiology. 

General methods of bacteriological diagnosis. Technique and sampl&
taking. Technique of the isolation and ldentillcation of the chief patho
genic microbes. Bacteriological examination of pus, sputum, feces, urine. 
Serological examinations : Bordet-Wassennan, Kahn and Vemes tests. 
Bacteriological examination of water. Bacteriology of milk.. 

B. Xutrilional Chemistry. 

Determination of the food-Intake and the nutritional balance. Cooking 
of foodstuffs.. Study of various natural foodstuffs. Preservation of food
stul1s. Food-borne diseases. Chemical analy•ls of milk. The vitamins. 

C. Parasitology. 

Study of the chief parasites of man. Poisonous Insects. Mushroom 
poisoning. 

Ill.. PRAcriCAL L'<STRUCTIOK 

(PRACTICAL WoRK. PRAcriCAL TRAINING, V1s1rs). 

A.. Practical Work .. 

Practical work In bacteriology, chemistry and parasitology In accordance 
with the programme of special Instruction. 

B. Pradical Demonstralions, 

Practical demonstrations of applied hygiene, applied prophylaxis and 
applied IOCial medicine. Survey of an ln•anltary building, a dl.trlct, a 
commune. 
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Schrme for a water-supply. Plan for the sanitation of a commune. 
Epidrmiological Investigation and the measures to be taken during an 

epidemic. 
Social investigation. 

C. Practical Training. 

In the office of the Departmental Health Inspector. 
In the municipal health bureau. 
In the school medical Inspection service. 
In health centres : maternal welfare ; child welfare ; campaign against 

syphilis, tuberculosis, cancer ; mental hygiene. 
In the physical-training centre. 
In the departmental social insurance service. 

D. Visits to establishments to which the various parts of the instruction relate 
(slaughter-houses, Industrial establishments, dairies, water-supply plants, 
household refuse plants, sanatorium, preventorium). 

E. Htallh Survty (epidemiology and social hygiene) to be carried out in a 
commune of the departement and to be conducted in accordance with a 
given scheme. · 

One of the main features of health training consists in field work 
and the carrying-out of a health survey of one of the communes of 
the drpartement. Students are divided into groups and carry out 
this work during a period of three months ; for this purpose, they 
are introduced officially by the prefect to all the local authorities 
and institutions. Extensive surveys of health and social conditions 
in about 150 towns and villages have been made in this way, and 
valuable material has been collected relating to about 300,000 inha
bitants. 

The examinations consist of one paper containing four questions, 
laboratory tests and an oral examination ; and there is also a dis
cussion on the health survey. 

The number of candidates who have been awarded the public 
health diploma is as follows : 

1926 • • • • • • • • 0 •• •••••• 2 1932 ................. 35 
1927 • • •• 0 • ••••••••••• 2 1933 ............ • • • 0 • 30 
1928 0 ••• ••••••••••••• 4 193! . . . . . . . . ......... 34 
1929 • 0 •••••••••••••• 0 13 1935 • • • 0 • • 0 •••••••••• 34 
1930 . . .. . .. . . . . . . .. . . 16 1936 0 ••• 0 •• •••••••• 0 • 27 
1931 ••••••• 0 ••• 0 ••••• 22 

Total. ............ 219 
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These graduates have formed an association ; the membt•rs mt•et 
regularly to discuss important public health subjects, an~ ar~. in 
permanent contact "ith the Institute and ~e Office d hygu~~e 
sociale. Similar associations have been estabbshed by the pubbc 
health graduates of other universities. A medal has recently been 
struck by the Nancy Association as an award for specially distin
guished work in public health. One-fifth of the graduates are 
private practitioners. 1 

The total number of candidates for France who had received 
the public health diploma by the end of 193-1 is distributed as 
follows : 

From the t:niversity at Paris . • . .. .. . .. . . .. . . .. .. .. .. • 511 
From tbe t:niversity at Lyons • . . • .. . . .. . . . . • . . .. . • . • • 718 
From the t:niversity at Montpellier • • . . . . . . . . . . . . . • . . . • 28~ 

From the l"niversity at Nancy • . . . . . . . . . . . . . . . . . . . . . . • 219 
From the t:niversity at Algiers • . . . . . . .. . . . . . . . • . . . . • . • 113 

The fees collected from each student \"ary between 600 and 
700 francs. 

1 The medical faculties of the universities In Paris, Lyons, lllontpelller and 
Algiers also organise courses for post-graduate training In public health. 

In Paris, in the academic year 1935/36, the course started at the beginning 
of )larch and ended In the middle of June. General hygiene, legislation. marl
time health service, disease prevention, urban hygiene. rural hygiene, colonial 
hygiene and tropical epidemic disuses, nutritional hygiene, Industrial hygiene, 
child hygiene and aebool health, soctal hygiene, statistics and tplderr.ioloRf<"nl 
surveys were dealt with In a series of 180 lectures. Practical training consisted 
of a period In the Claude-Bernard Tuberculosis Hospital and of demonstrations 
on the work of the health services of departements and communes. 

The faculty In Lyons began organising post-graduate training In 1905. In 
subsequent years, Profeosor Jules CoVRMoNT (1865-1917) Improved the training 
considerably. In 1910, a museum of hygiene was created which greatly faclll· 
tated the Instruction. As early as 1914, courses were started consisting of 
173lectures on diflerent subjects (applied hygiene with practical demonstrations. 
lnfectiolll diseases, housing hygiene, hydrogeology, water-oupplles, oodal and 
Industrial hygiene, nutrition, toxicology, school health, venereal diseases, 
tuberculosis and sanitary legislation). In 1930, the Institute of Hygiene and 
the :\luseum of Hygiene were housed In new university building•, erected with 
the help of the Rockefeller Foundation. The Museum comprises twenty rooms. 
The eurrlculum of present post-graduate training In public health Is opread over 
a period of six months (January-July) and comprl•es teaching in microbiology 
(two and a-half month•) and In hygiene (three and a-half month•) which Includes 
practical training in laboratories, visit., Held work, etc. The faculty In Lyons 
confers a publle health diploma, a publlc health certlftcate and a certlftcate of 
public health studies. 
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The Training of Auxiliary Personnel. 

llospital and public health nurses are trained in eighty-five schools 
in France. 1 By ~933: 3,000 students had attended courses lasting 
tluee years. Umty m methods and training is secured by the 
Council of Nursing Schools and Schools for Social Workers, whilst 
the supervision and protection of graduated nurses is in the hands 
of thl' Nursl's' Burl'au, which has been working since 1925. 

There is a certain numbl'r of special, mostly private, schools 
for the training of social workl'rs, from which, on an average, 
100 students graduatl' every yl'ar. 

REsEARCH WoRK. 

Two considerations have always been borne in mind in planning 
the work of the Nancy Institute of Hygiene. The aim has been 
to do scientific research work, and also to make practical application 
of this work to the promotion of hygil'ne and health protection and 
to educational propaganda. As the Nancy Institute is a university 
institution, its scientific work is both didactic and technical, as will 
be rl'alised in particular from the number of theses for the doctorate 
of medicine which have been prepared and edited in recent years 
undt•r the general direction of Professor PARISOT. The scientific 
work of the Institute may be classified as follows : 

(1) · " The Best l\lefuods of treating Manure-heaps to prevl'nt 
the Hatching of Flies " has been the subject of the studies in 
sanitary engineering in both rural and urban areas. The European 
Conference on Rural Hygiene, held in 1931, recommended schools 
of hygiene to study this question. The results obtained at Nancy 
were reported upon by PARISOT and FERNIER (1934). This piece 
of work made an important contribution towards the solution of 
the problem, and was accompanied by bacteriological research into 
the infective capacity of Musca domestica, Calliphora uomitoria and 
Tabanus bromius. 

• Twenty.elght belong to the hospitals, thlrty.two to the Red Cross, twenty
one to private organisations, four to faculties of medicine. 
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In this connection, mention should be made of DEPARDIEu's 
thesis on " Le probleme de l'eau potable dans Ie d~partement de 
~[~urthe-et-~[oselle " (1934) ; the" Histoire d'un quartier insalubre 
de ~ancy " by PARISOT and SALEUR (this refers to the St. Sebastien 
quarter, which the town of Kaney undertook to clean up in 1936 
as a result of the energetic campaign that had been conducted, and 

. the evidence of its insalubrity furnished by the two obst•rvers) ; and 
the thesis of Du D.os (1934) on "L'amelioration des conditions 
sanitaires et sociales de Ia vie rurale et l'eiTort realise en l\leurthe-et
~[oselle ". 

(2) From the epidemiological point of view, the main subject 
of study and research at the Kaney Institute has been the infectious 
diseases, the epidemiology of which has been modified in Lorraine 
in recent years-viz. : 

(a) Enteric fever, which has been declining in the d~parte
ment during the past twenty years (PARISOT, Revue tfhygiene, 
1934). 

(b) The brucelloses, which have recently appeared in an 
epidemic form in Lorraine. They have been studied by 
PARISOT and RoBERT-LEvY since 1931, and have formed the 
subject of many papers : '' La fievre ondulante dans Ia region 
lorraine" (1933) ; "La dangereuse extension drs brucelloses 
en Lorraine" (1934) ; '' Organisation d"un service d'epidemio
Iogie des brucelloses en l\leurthe-et-~[oselle " (1935). 1l1ese 
investigations, in which some assistance was given l1y the 
l[ontpellier Research Centre for Cndulant Fever, have est.'lb
Iished a number of facts of undoubted epidemiological value, 
such as that the disease has been imported by sheep purchased 
in regions infected v;ith animal diseases and taken to Lorraine, 
and that ovine brucella meliknsis is spreading to cattle. They 
have also led to effective prophylaxis. 

(c) Diphtheria, which is common in Lorraine, has bern 
studied mainly in connection with preventive inoculation. 
1llis was begun at the Flavigny Preventorium of the 1\Ieurthe
~t-l[oselle. Office d'hygiene sociale in 1928, and steadily 
1m proved m subsequent years. 1llanks to collective controlled 
prophylaxis, this centre for delicate children is now quite safe. 
The need for collective controlled action was brought out in 



AND INSTITUTES OF HYGIENE 325 

several immunological studies by PARISOT and MELNOTTE 
(1935/36), and in MouroN-CHAPAT's thesis (1935) : " La 
diphterie et sa prophylaxie par Ia vaccination dans Ie departe
ment de Meurthe-et-Moselle ". 

(3) Nutritional Hygiene : Since 1934, milk hygiene in Meurthe
et Moselle formed the subject matter of many scientific papers 
by PARISOT, MELNOTTE and FERNIER and of a thesis by MARCHE: 
" Contribution a !'etude de Ia pasteurisation et du controle hygie
nique des laits (1934 /35) ". 

Research has also been carried out into the bacteriology of eggs 
and ice-cream, on the identification of isolated B. coli in milk, on 
the frequency of tuberculous milk and on tuberculous infection in 
cattle. 

(4) Tuberculosis is still the most dangerous social disease in 
both urban and rural areas in Lorraine. It has been dealt with in 
several papers based on the documents collected in the dispensaries 
of the 1\leurthe-et-Moselle Office d'hygiene sociale-viz., the theses 
by RousSEL on conjugal tuberculosis and of SALEUR on latent 
tuberculosis in childhood (1921/22); that of LEDUC on tuberculosis 
and alcoholism in Lorraine (1923 j24) ; of GASTON-LEVY on tuber
culosis among the working-class population in towns (Nancy) 
(1927 J28) ; of RoBERT-LEVY on the Vernes-resorcin reaction during 
tuberculosis infection (1928/29); of DEBUCHY on the anti-tuberculo
sis campaign in rural areas (1932/33) ; and of SNEBERG on the 
incidence of tuberculosis infection in a large town observed over a 
period of twelve years (1920/32). Methodical studies have been 
conducted during the past ten years on tuberculosis infection in all 
classes and at all ages, by means of the tuberculin test. 

Since PARrsoT's comprehensive work on "The Organisation of 
Tuberculosis Control in the Departement" was published in 1928, 
there has been a survey by PARISOT and SALEUR on" Five Years 
of BCG Anti-tuberculosis Vaccination in Meurthe-et-Moselle ". 
As early· as 1931, 827 children treated by the digestive tract and 
651 treated subcutaneously were under observation. Subsequently, 
the effects and results, both individual and family, of some thou
sands of inoculations were studied (1936). 

(5) Apart from general memoranda, such as PARISoT's study 
on" The Development of Hygiene in France" (1933) and others, 
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the follo"ing studies have been conducted on social hygiene, statistics 

and demo,oraphy : 

(a) The demographic situation hi the dt'partement-thesis 
bv H.,movtci on the fall in the birth-rate, and infant morbidity 
a~d mortality in rural areas (193-l j35) ; thesis by ScHMIDT 
on the child population of Nancy and its danger from infection 

(1935' '36). 
(b) Social medicine in general, particularly in industrial 

centres-thesis by Cu.uoE (1935 J36) on the development 
of health protection and social welfare in a recently industrialised 
city (Jamf : .:\Ieurthe-et-lloselle) ; paper by CHAVAROT on 
nriations in health and social conditions during the industriali
sation of the .:\Ieurthe-et-lioselle salt-mine area (1936) ; thesis 

-by CoLCKER on the welfare of pregnant workwomen (1935). 

(6) Fmally, the present position as regards preventive medicine 
and its extension in the future was the subject of the " Essay on 
l:niversity Hygiene", 1927f28, which led to the institution of the 
l:niversity Dispensary in 1933; it was also the subject of the theses 
by GtRY (19?..8/29) on maternity and infant welfare at ante-natal 
clinics and CwooT (1933/3-l) on the protection of tile health of 
schoolchildren. 

Attention was drawn in the thesis by CHAVAROT (1935/36) to the 
part played by social insurance in preventive medicine. He con
cludes that the resources of insurance funds should be devoted to 
prevention. The operation of insurance funds in 1\feurthe-et
.:\Ioselle has been studied by 1\fovsE (thesis 1933/3-l), who has 
described the functions of technical medical supervision. 

(7) The ::\ancy Institute of Hygiene was anxious to popularise 
the idea of hygienic training among the country dwellers. With 
this object in mind, it arranged for the prophylaxis of certain animal 
diseases and the diagnosis of certain veterinary ailments ; thus, over 
2,000 sero-diagnoses of " pullerose" (a disease which attacks 
newly-hatched chickens) were carried out, and a minor centre of 
swine erysipelas was discovered. 

Farmers who benefit from services of this kind realise tlleir 
economic advantages, and in this way the confidence of the rural 
population is won and kept. 
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(8) To this list should be added the works of SPILLMANN and his 
collaborators on the prophylaxis of venereal disease in the depar
tement. They are based on epidemiological, microbiological and 
serological research covering a wider field than the general routine 
work of a dispensary, particularly in the case of syphilis, and relate, 
not only to the city of Nancy, but also to several other places in 
the departement of l\leurthe-et-1\loselle. 
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7. THE PRAGUE INSTITUTE OF HYGIENE. 

1::-.'TRODl'CTIOX. 

In the Republic of Czechoslovakia, public health work is not 
under the exclusive jurisdiction of the Ministry of Public Health 
and Physical Education. By no means unimportant public health 
ac&.·ities are in the hands of the Ministry of Social Welfare, which 
controls the machinery of social insurance and industrial inspection 
and carries out a considerable part of the maternity and child 
welfare wurk. There are, in addition, a number of well-organised 
private institutions and societies engaged in public health work, 
such as the Red Cross Society, the 1\fasaryk Anti-Tuberculosis 
League, child welfare societies, anti-venereal associations, etc. 
There are also a few private societies which are interested in rural 
health problems. 1 

Social insurance exercises a very great influence on public health 
matters. The number of persons insured in all branches of social 
insurance is 3.3 millions, not including dependants of insured 
persons. The Central Social Insurance Institute has become an 
important financial organisation with a capital which, by the end 
of 1935, amounted to about 5,500 million Kc. During the ten years 
ending in 1935, the Central Social Insurance Institute approved 
large loans to local authorities for the improvement of g('neral 

• The Red Crou Society administers 478 dillerent ln•tltutlona : three sana
toria, three convaleocent homes, 105 consultation centres for children, thirty 
consultation centres for arlulb and twenty-nine dental polidlnlcs for children, 
six tubereulosil dispnu;arles, five anti-venereal dispensaries, two dbpensorlea 
againat alc:obolism, four dental dlnlc:s, 288 lint-aid stations and a great number 
of IIOdal relief Institutions. 

The Maternal and Child Welfare Union baa 280 branches with 404 c:onsulta
tion centres, twmty-one homes for mothers, twenty-four children'• nurseries, 
and a few maternity hospitals and homes. The union u a seml-offidal Institu
tion closely c:onneeted with the work of provlndal and local admlnlstratlona. 

The Anti· Tubereulosb J..eague baa organbed 300 branches and 129 tubercu
losis dispensaries. 

Fifteen dillerent societies dealing with toclal welfare and public health ques
tions are organbed In the National Federation of Voluntary Agencies, which 
c:o-ordlnatea and unifies the aetlvlties of the separate sodetlea and pays apeclal 
attention to the technical Improvement of the services. 
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health conditions : for instance, 122 million Kc. were granted for 
the construction of hospitals, 59 millions for the construction of 
homes for the aged, 36.3 millions for sewerage, 137.87 millions for 
water-supply and. 667.99 millions for the construction of cheap 
dwellings. Similar loans have been granted by the General Pen
sions Institute, amounting at present to 4,000 million Kc. The 
Social Insurance organisation employs 8,500 physicians, of whom 
4,000 are paid on a whole-time basis. Only 1,150 of them do not 
engage in private medical practice. The salaries and fees paid to 
physicians amount annually to 250 million Kc. 

In the field of social welfare, new laws have been enacted modi
fying and improving the old system of social insurance. As a result 
of these, the number of insured persons has increased to such an 
extent that, in certain areas, it amounts to more than three-quarters 
of the population. In the field of public health, on the other hand, 
old laws are still in force. The :ll.finister of Public Health and 
Physical Education, in a speech delivered to Parliament during the 
discussion of his budget, pointed out that the Austrian law of 1870 
was still in force as a basic health law. " This law, " he added, 
" was probably very effective at the time it was enacted, but to-day 
it weighs like lead on our health organisation and on all other bodies 
engaged in public health work. In addition to this old Austrian 
law, a Hungarian Law of 1876 is still in force in the eastern parts 
of the country. This confusion should be cleared up as soon as 
possible and a new basic health law should be enacted." 

THE Puauc HEALTH ORGANISATION. 

The Ministry of Health and Physical Education was established 
in 1918, and, since then, no essential changes have occurred in the 
organisation. The Ministry is divided into five departments, which 
comprise seventeen different sections. The first department is 
concerned with infectious diseases and is in charge of the personnel 
of the health services, hospitals and pharmacies ; the second deals 
with general and environmental hygiene ; the third with social 
hygiene, social pathology and social therapy, the fourth with 
physical education and the fifth with legal, economic and technical 
matters in connection with health administration. The Secretariat 

11 
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of the !\Iinistry is responsible for the appointment of the staff and 
the drafting of regulations and Acts of Parliament. 

The State Institute of Hygiene is placed under the Ministry of 
Health and is regarded as a technical organ of the Ministry. 

The country is divided into four provinces (Sub-Carpathian 
Russia has a special autonomous status) ; in each provincial ad
ministration there is a chief medical officer, assisted by medical 
officers. -.The provinces are divided into 2-18 districts, each with 
an average of 60,000 inhabitants ; the districts are subdivided into 
local sanitary areas. The larger municipalities are divided into 
sub-districts for health purposes. Only Prague, the capital city, 
has its own medical officers of health and school medical officers. 
These officers are appointed by the City, and are not State medical 
officers, as is the case in all the other cities. In the State, provincial, 
district and communal administrations, there are 2,450 medical 
officers; their salaries vary from 6,000 to 60,000 KC. yearly. Only in 
exceptional cases are the medical officersappointedon a whole-time 
basis. There are 11,000 licensed physicians in Czechoslovakia. 
The total expenditure of the State administration has decreased 
considerably since 1928, 1 but the expenditure on health has 
increased. In 1926, it amounted to 1.52"/o,in 1928 to 1.78% and in 
1935 to 2.2-1% of the general State expenditure. The expenditure 
on social welfare increased still more. -

THE STATE INSTITUTE OF PuBLIC HEALTH. 

Development and Organisation. 

The main activity of the Institute is the study of various problems 
connected with infectious diseases and social hygiene ; it mostly 
takes the form of work in the laboratories, the production of sera 
and vaccines and health education. 

The Institute was founded by the State Institute of Public 
Health Act of October 12th, 1925 1 ; its work was divided into two 

lio: ':ts:'d tm.al expenditure: In 1928,11,454.1 million Kf.; In 1935, 9,386 mil

• The Rockefeller Foundation contributed half of the total cost of lbe ln•ll
tute (54 million .Kt.). 
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main departments : sera and vaccines, and diagnosis. Some other 
departments, formerly operating in temporary quarters, have since 
been housed in a new central building, completed and equipped in 
1930 and 1931. By the end of 1930, a department for the control 
of biological products ":as transferred to the new buildings. At 
first, this department examined only the products referred to it 
by the Departments of the Institute, but, since 1932, it has dealt 
with products submitted to it by private organisations or institutes 
as well. · 

The Department of Social Hygiene began regular work at the 
end of 1.930 in the large new premises of the central building. 

The Department of Health Education and Propaganda started 
work in 1931. 

The Institute at present is divided into the following depart-

ments: 

Serum and Vat·cine Production.-Chief: Dr. FEIERABEND until July 1933, 
and, after his death, Dr. VANICEK. 

Production of Smallpox Vaccine.-Chief : Dr. UaaANAK. 
Control of Biological Products.-Chief : Dr. ScnuaERT .. 

:\Iicrobiology.-Chief: Dr. DRBOHLAV. 
Social Hygiene.-Chief : Vntil September 1935, Professor PELC, but, on 

his appointment as Professor of Sociall\ledicine at Charles University 
In Prague, Dr. KLIMA was appointed to the above post. 

Health Education and Propaganda.-Chief: Dr. VoTAVA. 

Three indt•pendent institutes are housed in the buildings of the 
State Institute of Public Health. These are: 

The State Institute of Food Control at Charles University.--Chief : 

Dr. KLABZUBA. 
State Institute of Food Control of the German University at Prague.-

Chlef : Dr. PLAHL. 
Institute for the Control of Drugs at the Ministry of Public Health and 

Physical Education.-Chief : Professor SKARNITZL. 

The research work of the Institute is under the control of the 
Scientific Board of Directors. The members of this Board are 
representatives of all the faculties of medicine in the country and of 

the Polytechnic School. 1 

a The Director of the Institute and a representative of the Ministry of Public 
Health complete the list of Its members. The Board holds meetings regularly 

every month. 
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The Library of the Institute consists of 13,526 voluml's and 
rect'i..-es 180 periodicals regularly. 

Budget. 

The Institute is maintained from the funds approved in the State 
budaet. It derh·es an income from the sale of its products and ., 
from examination fees.• This income is paid into the Treasury. 

An annual estimate of the expenditure of the Institute is included 
in the budget of the State as shov.n in the following table for the 
years 1931-1936: 

Year 

1931 ................. 
1932 .............. 
1933 ............... 
1934 ................ 
1935 ................ 
1936 ................. 

For J'"'ODDel For matntab 
Kt. Kt. 

3,178,995 3,2t3,339 

3,359,536 3,099,28~ 

3,4M,422 3,513,83~ 

3,261,621 3,433,647 
3,573,9M 4,616.~95 

3,702,847 4,633,866 

The Staff of the Institute. 

ToiPI Rclual 
npc'nditure 

Kt. 

6,t22,33~ 

6,458,820 
6,998,257 
6,695,268 
8,190.~59 

8,336,713 

The stall of the Institute is divided into three categories according 
to the conditions of appointment : members of the permanent staiT 
rank as State civil servants, members of the temporary staiT are 
given contracts, and some workers are paid daily wages. 

In 1929, the first legal classification of permanent posts was 
made ; as a result, nineteen posts were reserved for Doctors of 
Medicine. In the following years, all senior health officers were 
taken over as State civil servants. There are still persons in 
responsible positions in the Institute working for daily wages. 

1 The following table shows the revenue of the lnBtltute for the period 1931 
to 1936: 

Year -

1931 ................. . 
1932 ................. . 
1933 ................. . 
1934 •••••••••••••••••• 
1935 •••••••••••••••••• 
1936 ................. . 

Actual llcvenue 
Kt. 

3,694,270 
4,210,9:!2 
4,332,175 
6,003,212 
5,587,745 
5,33fi,!!K5 

Ealimall'S 
Kt. 

3,300,0()() 
3,8!18,0110 
3,8114,4()() 
3,8!11!,500 
4,545,000 
4.KJO,fi(I(J 
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The Institute employs as experts : 

Fourteen doctors of medicine ; 
Three doctors of veterinary medicine ; 
Seven doctors of natural science ; 
Three chemists ; 
One engineer. 

Twelve of these are appointed State civil servants. 

Post-graduate Training in Public Health. 

333 

The Institute has not organised systematic courses of training 
in public health for graduates. The staff of the Institute only 
occasionally takes part in teaching, in conferences outside the 
Institute and in short-term courses organised in various parts of 
the country by official bodies and by private societies. 

At present, the examinations called " Physikat" (Diploma in 
Public Health) are the only obligatory requirement for physicians 
entering the public health service. 

This examination was introduced under the Decree of the former 
Austrian Ministry of the Interior (No. 37, of 1873). The detailed 
requirements regarding the examination are contained in the 
Decree of the Ministry of the Interior No. 139, of 1873. The only 
modification since made is that introduced by the Decree of the 
Czechoslovak Government No. 571, of 1920, whereby the original 
scope of the examination was enlarged by the introduction of 
examinations in social medicine, epidemiology, bacteriology and 
serology. 

In the original decree, no mention was made of courses for this 
examination. However, private courses were organi,sed from the 
beginning at the different universities. The practice has been 
continued, and courses are now given in the four medical faculties 
(two at Prague, one at Brno, one at Bratislava) of Czechoslovakia. 

The following are the subjects of the examination : 

(a) Hygiene ; 
(b) Sanitary law; 
(c) Legal medicine ; 
(d) Pharmacognosy ; 

(e) Chemistry ; 
(f) Social medicine ; 
(g) Epidemiology ; 
(h) Bacteriology and serology. 
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The decree contains no details regarding hygiene ; it only provides 
that two questions be set in that subject. The same applil'S to the 
health law. The law contains considerable detail "ith regard to 
the examination in pharmacognosy and in chemistry. In social 
medicine, the candidate is required to possess a knowledge of legal 
regulations regarding the campaigns against tuberculosis, alcoholism 
and venereal disease, child weUare, pre-natal care, mental hygiene, 
care of 'Crippled, invalid and defective children, sickness, old-age 
and accident insurance, the legal stipulations regarding the protec
tion of ihe working population, housing hygiene and nutrition. He 
must also have a general knowledge of epidemiology, the prevention 
and control of infectious disease, the applications of bacteriology, 
serology and the principles of immunology to medical practice. 

The examiners are appointed annually by the Ministry of Hl'alth 
on the proposal of the provincial administration and in agreement 
"ith the liinistry of Public Instruction. 

The examination just referred to is preceded by another "Titten 
and a practical examination, held in the office of the provincial 
administration and in a general hospital and a chemical labo
ratory. This examination deals almost entirely "ith medical-legal 
matters. 

A course, which 80% of the candidates attend, is organised by 
the professors and teachers of the Medical Faculty and lasts for 
twelve weeks. The subjects are as follows : general hygiene (theory 
and practice), fifty hours ; bacteriology and serology (theory and 
practice), thirty hours ; health laws, twenty hours ; medical sta
tistics, ten hours ; social medicine, thirty hours ; and epidemiology, 
thirty hours. 

Each candidate pays 3,000 Kc. in fees (including 250 Kc. for the 
examination fee). 

Post-graduate Training of Medical Officers 
and Physicians of the Social Insurance Services. 

The Regulations for the employment of physicians in the Social 
Insurance Services give preference to candidates who have attended 
the lectures on social medicine at the Medical Faculty or special 
courses on social medicine organised or recommended by the Social 
Insurance Institute. . 
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Since 1935, three short-term courses have been arranged by the 
Social Insurance Institute and by the Czechoslovak and German 
Societies of Physicians for candidates seeking appointment in the 
S~cial. Insurance Services. The curriculum of such a course orga
msed 1n February 1937 extended over a period of three weeks and . . 
compriSed the following subjects : 

Social medicine •••••.•••••••••••••• 

Organisation of social Insurance ....•• 

! 12 hours theoretical. 
/ 6 hours practical. 

1 
8 hours theoretical. 
6 hours practical. 

Organisation of the health activities of J 10 hours theoretical. 
social insurance . . . • • . • . . . • . • . • . . . / 6 hours practical. 

Admln.lstration of the Social Insurance J 7l hours theoretical. 
Inst1tute •••....••••.....••...... / 5l hours practical. 

Treatment of patients In the social ! 
Insurance Institutions from the eco- 19 hours theoretical. 
nomic standpoint •..•••......•.... 

Health activities of social Insurance ..• 
1

15 hours theoretical. 
16 hours practical. 

Organisation of physicians •......... 4 hours theoretical. 

Each of the thirty-five participants paid a fee of 400 Kc. for the 
course. The same course was repeated in l\Iay 1937. · 

Special Courses. 

In recent years, special post-graduate courses have been arranged 
for health officers by the Institute of Public Health. The lecturers 
are university professors, health officers of the Ministry of Public 
Health and members of the staff of the Institute of Hygiene. The 
number of students averages from forty to eighty. The Institute 
has initiated several courses on preventive medicine in which 
members of the staff have taken part. The first course of this kind 
was held in January 1931, the last one in February 1936-a total 
of six courses altogether. The duration of such a course is on the 
average three days. The number of persons attending from all 
parts of the country has increased considerably: The first course 
was attended by twenty-six physicians only, the sixth by 250. Half 
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of the participants are private physicians, 30% health officers of the 
districts and communities, and 20% hospital physicians. 1 

The two Institutes of Food Control (at the Institute of Hygiene) 
organise courses for market inspectors on the hygiene of food. 
Candidates for the post of market inspector are required by the 
local authorities to have followed these courses. 

The Work of the Departments of the Institute. 

The Department of Serum and Vaccine Production is at present 
the most important centre for the production of biological products 
in the country. It satisfies all requirements for sera and vaccines 
and exchanges these products with the Institutes in Warsaw and 
Zagreb. Over 1.5 million doses of smallpox vaccine are produced. 
The Department of Microbiology and Serology is divided into six 
special laboratories and deals with bacteriological examinations, 
sero-diagnosis of syphilis and other diseases, parasitological studies 
and examinations of intestinal parasites, and analyses of water. 
It collects cultures of micr()-()rganisms and produces antigens and 
other material for sero-diagnostic purposes. 

The Department of Social Hygiene has undertaken interesting 
field investigations in its special laboratories. The Nutrition 
Laboratory studies problems of nutrition for the whole of the country 
as well as for certain regions, consideration being given in the first 

Period and place 
NumMr Prof .. •lonal ..... Ilion or 

Subject of eoune present penona at tending 
November 23rd-De- Social insurance 45 llledical officen of so-
umber 3rd, 1931, cial Insurance 
Prague 

December 14th-17th, Control of venereal dl- 42 District and municipal 
1931, Prague seases health officen 

.January 14th-19tb, Public health 40 District health officen 
1933, Prague 

February 4th-6th, Control of typhoid 65 District and communal 
1933, K~ice health officen 

October 2nd-6tb, Control of typhoid and 65 District and communal 1933, Bratislava trachoma health oOlcen 
December 3rd-17th, Public health 17 Health officen 1934, Bratislava 
March 1936, four- Health and economic 1,300 State, municipal and day course in thir- depression 

ty-four places communal health om-
cer• 
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place to the influence of the present economic depression. It also 
tests certain articles of food from the nutritional point of view. 
The Biophysical Laboratory studies conditions of labour, radiation 
of ultra-violet rays, atmospheric pollution, noise, etc. The Labora
tory of Statistics receives notification of infectious diseases from tne 
whole country and analyses the monthly, quarterly and annual 
rates. It studies the influences of the present economic situation 
on health conditions and has elaborated a programme of studies of 
health conditions among the unemployed. The Laboratory of the 
Hygiene of Clothing is at present studying the proper clothing of 
industrial workers and the use of working-gloves as a means of 
preventing accidents. The Laboratory of Housing Hygiene has 
prepared models of the most important types of certain sanitary 
units (privies, manure-pits, wells) and is working out a plan for a 
model rural dwelling, takinp into consideration local needs and 
customs. For this purpose, the available vital statistical data of 
the towns as well as of the villages have been studied. 

To bring the results of scientific work to the notice of the general 
public and to instruct the professional staff in health education is 
the task of the Department for Health Education and Propaganda. 
The State Institute of Public Health has delegated to this depart
ment the work of systematic post-graduate training of physicians 
and auxiliary health staff. As yet, however-for reasons outside 
the control of the Institute-this activity has not been begun 
except in so far as the above-mentioned short-term courses for state 
medical officers are concerned. 

Much more progress has been made with the health education 
of the public. In this matter, the department is carrying out 
research work, and also acting as the executive centre for all the 
health education work in the State. It studies the health and social 
needs of the people and reaches all classes by its educational 
methods. 

The department arranges exhibitions and lectures, and use is 
made of films, broadcasting, the Press, pamphlets and placards. 
This work extends to every part of the country. Up to the end of 
1936, the departmen.t had prepared twenty-five sets of health 
exhibits. Several copies of these were made in different languages. 
During 1936; 141 exhibitions and 220 lectures were arranged. In 
the Institute, there is a Museum of Hygiene which is open to the 
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public.. H~re the exhibition material is changed and completed, 

and new material added. 

l\IAs.~R\'K ST.~TE ScHOOL OF PuBLIC HEALTH AND SociAL \YORK. 

This school, built in the grounds of the Institute of Public Ht>alth 
and equipped for tOO students, ·was opened in 1936. The month)}' 
fee for board and lodging is 400 Kc., the annual tuition fee 400 Kc. 
However, the Ministry of Public Health and Physical Education 
provides scholarships for a certain number of students, and, in the 
case of others, it sanctions reductious in the fees. At present, two 
courses run simultaneously-a Czechoslovak course (thirty-six 
students) and a German course (fourtet>n students). Tite studrnts 
come from all parts of the country. Candidates for admission must 
have passed the middle-school examination, unless they have had 
social training in another school of nursing or social work and, in 
addition, have done practical work for at least two years in connec
tion "ith public health and social welfare. The age limits are 
18 to 30 years. 

Figure 8.-MASARVK STATE ScHOOL op Pusuc HF.ALTJI AND SociAL \VonK. 
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The teaching staff of the school is recruited mainly from university 
professors and lecturers and partly from experts in public health 
and social work. 

The internal staff consists of the director and assistant director 
(both physicians) and seven instructors (four of them for public 
health teaching). 

The administration of the school is entirely separate from that 
of the Institute ; it is under a board composed of the representatives 
of the Ministry of Health, and Social Welfare and of the :Ministry of 
Public Instruction. The Ministry of Health is responsible for 
the administration of the school. The curriculum is as follows : 

FIRST SEMESTER. 

Theory. 
(a) Hours 

(b) 

Anatomy ... . . . . . . .. . . .... ...... .. . . . .. . .. .. .. .. . . . .... 33 
Physiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 
Hygiene and epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

Technique of nursing : 
(a) Theory . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 55 
(b) Practice . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . 55 

Public health and social work ••.....••.••.•.•...•••. _. 30 
Bacteriology and chemistry • • • . • . • • • . • . • • . • • . • • . • . • • . 33 

Nutrition: 
(a) Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
(b) Practical work: cooking . . . . . . . . . . . . . . . . . . . . . . . . . 33 

History and ethics of public health and social work. . . . . . . . . . 11 

Sociology ................................... · · · · · · .. · · · 
Social politics ................................. · · · · .. · · · 

(on account of technical difficulties temporarily changed to 
Social Insurance) 

Psychology ......................................•..... 
Pedagogics ........................................... . 

Total ........•...••................... · 
Weekly ......................... ·· · · · · 

SECOND SEMESTER. 

60 
40 

30 
30 

525 
35 

The first period of practical training lasts from June 1st to July 15th (lnd 
consists of practical nursing In the Kral Vinohrady h~spital. Students are 
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divided into two groups, one of which takes this work In the morning, the other 

in the afternoon, changing their schedule weekly. 
Summer ,·acation from July 15th to August 31st. 

THIRD S&MEST&R. 

(From September 1st to January 15th.) 

Theory. 

Internal diseases ........................................... . 
First-aid and surgery .....................................•.. 
Pediatrics ...............................•................. 
Obstetrics ................................................• 
Infectious diseases ................................•......... 
:Mental hygiene ...........................•....••........... 
Dermatology and venereal diseases ........................... . 
:-;ose, ear, throat diseases .................................... . 
Ophthalmology ...............................•.........•.. 
Oral hygiene ..•............................................ 
Remedies, prescriptions and their use ......................... . 

Dietetics: 

Theory ......•......................................... 
Dietetical cooking ..................................... . 

Gymnastics and corrective exercises ........................... . 
Social medicine ............................................ . 
Public health and social work ................................ . 
Social sciences ............................................. . 
Social insurance ............... : ........................... . 
Public administration of health and social work ................. . 
Chil law ................................................. . 
Criminal law 
Institutional and administration law ..................•..•.... 
:-;ational economics .......................... ······· ........ . 
Administration of institutions and societies •.................•.• 

Total of required lectures ...........•.... 
\\"eekly ..••••......................•... 

FOURTH SEMESTER. 

Houn 
33 
30 
30 
30 
18 
tt 
tt 
6 
3 
3 

33 

tt 
22 

22 
37 
42 
00 
60 
74 
60 
40 
40 
30 
20 

666 
35 

(From January 16th to October 20th, Including vacation from July 15th 
to August 31st.) 

(a) Practical training In the hospital from 7 a.m. to 1 p.m. 

Students are divided Into small groups working under the aupcrvlslon of 
special imtructora. 
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(b) In the afternoon : 

(1) Three times weekly (one to two hours of lectures) : 

Organisation of child welfare .......•................• 
Hours 

25 
Social science • . . • . . . . • • . . . . . . . . . . . . . . • . . • . . . . . . . . . . 97 
Special lectures In the seminar period . . . . . . . . . • . • . . . . . . 54 

(2) Twice weekly public and social work In connection with the cases In 
the hospital. 

FIFTH SEMESTER. 

(From October 21st to .March 31st.) 

Practical work In public health and social institutions and lectures on : 
Hours 

(1) The anti-tuberculosis dispensary . . . . . . . . . . . . . . . . . . . . . . to 
(2) The children's dispensary • . . . . . . . . . . . . . . . • . . . . . . . . . . . 10 
(3) The protection of child health ................ , . . . . . . . 10 
(4) Public health • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
(5) Child welfare • . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . 10 
(6) Social and health education • . . . . . . . . . . . . . . . . . . . . . . . . . 30 
(7) Journalism •.........•..............•............ .". 12 
(8) Handwork and special skilled work In children's Institu-

tions . . . . . . . . • . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . • . 30 
(9) Special lectures on social science . . . • . . . . . . . • . . • . . . . . . . 20 

SUJdMARY. 

(1) Theoretical training ..............•.. 
(2) Practical training In the hospital •..... 
(3) Practical training In the health and 

social welfare Institutions ..•......• 

Public health 
Houn 

707 
176 

937 

Social sciences 
Hours 

484 

102 

586 

A somewhat full description of the above curriculum has been 
given, as the school is new and experimental in character and is trying 
to combine training in Public Health with training for social work. 

There are seven schools for hospital nurses in Czechoslovakia 
with a curriculum extending over a period of two years ; the most 
important are the Czech and German schools at the General Hospital 

in Prague. 1 

• The Red Cross Society organised In October 1935 a second Conference of 
Nursing Schools. Representatives of State and provincial administrations 
and of all nursing schools discussed the unification of curricula. However, no 
final decision was taken. 
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In all, there are about 9,000 nurst'S in the country, 1,500 of whom 
have graduated from nursing schools. Some 500 registered nurses 
are working in child welfare, tuberculosis and venerral disease 

centres. 

RESEARCH 'YORK. 

An account of the scientific rrsearch work undertaken at the 
Czechoslovak State Institute of Public Health has been published 
since 1930 in the Institute's Transactions. The whole series of 
this periodical constitutes an important source of rpi<.lemiological 
and statistical information. The editing of this publication is 
superintended by thr members of the Institute's Technical Council, 
in particular by Dr. RocEK, Professor of Hygiene in the !\lasaryk 
l:niversity at Brno. It gives, therefore, a direct picture of the 
scientific activity of the Institute. 

In the field of infectious diseases, mention must be made of the 
fine work done by FEIERABEso---who, unfortunately, died in 193-1-
on diphtheria, tetanus and cerebro-spinal meningitis. His work 
on the epidemiology of diphtheria in Czechoslovakia, the study of 
strains of malignant diphtheria bacilli (1929), undertaken in colla· 
boration ·with ScHUBERT and continued by ScHt:BERT alone, and 
the publications on the preparation and standardisation of antitoxin 
and anatoxin {FEIERABEND, ScHUBERT, VASICEK), represent an 
important increase in the knowledge of these problems. 

In the matter of general epidemiology, PELC and his collaborators 
RIPKovA. and Roz~IARIC published a detailed study (1934) on 
typhoid fever in the l\Iala Hana region (Jevfcko district). This 
study was carried out with the help of the Health Organisation as 
a result of the European Conference on Rural Hygiene at Geneva, 
and it has shown the importance of milk contamination and germ
carriers in connection with the dairy industry of the region. 

DRBOHLAV studied (1935/36) the epidemiology of puerperal fever 
by bacteriological and serological methods, the importance of which 
he has stressed in a recently-published note (1937) on the 
detection of persons who may have caused cases of puerperal fever. 

!\Ialaria in Sub-Carpathian Russia was studied in 1932 by GABRIEL 
with special reference to local anophelism ; it was also the suhjec~ 
of an epidemiological enquiry published in 1936 by DRBOHLAV. 
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Pure bacteriological research has been undertaken by DRBOHLAV 
regarding B. typhi, and by JEGORov and MAZEPovA (1932) regard
ing the importance of the S,R and 0 forms of bacillus of the typhoid 
group in preparing diagnostic sera and antigens. 

The workers of the Prague Institute have also devoted attention 
to serological problems. JEGOROV has studied the elimination of 
non-specifity in precipitating sera (1933) ; BoucEK the lacto-geli
fication of the sera of immunised animals (1935), and BERGAUER, 
BoucEK and PoDROUZEK several physico-chemical questions 
connected with sera (1934). 

In the sphere of food and nutrition hygiene, PoDZIMKovA
RIEGLovA has published experiments (1935) in estimating the 
activity of the antirachitic vitamin in relation to the international 
standard, and has attempted to express in terms of an international 
unit the activity of all preparations of irradiated ergosterol or cod
liver oil manufactured in Czechoslovakia. The same author has 
published a paper (1936) on the antiscorbutic principle in the 
cabbage. 

In connection with social medicine, PELc and PooziMKovA
RIEGLovA have published a large monograph (1934) on the food
consumption of a Slovak agricultural family as recorded during one 
year, and CAKRTovA, PELC and PooZIMKovA-RIEGLovA have 
published an attempt to devise a standard diet for a working-class 
family (1936). 

We owe to KLiMA, who has recently taken over the management 
of the Sociall\Jedicine Section of the Institute, a paper on the state 
of health of the population of Czechoslovakia during the year 1935, 
while KLiMovA-FuGNERovA has published a paper on the principles, 
methods and curricula of instruction in hygiene. 
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8. THE ROME INSTITUTE OF PUBLIC HEALTH. 

1:-."TRODUCTIOS. 

The Italian public health organisation is too well known to call 
for the reproduction of what in any case would be an inadequate 
summary.l In recent years, moreover, several publications have 
appeared dealing with demographic data. The sources of statistical 
information and the technical perfection with which they are 
analysed and classified ensure a precise knowledge of fluctuations 
in the Italian population, more particularly as regards pathological 
and epidemiological factors and the influence exercised by State 
public health work and improved hygienic conditions. 

The tradition of the Italian Institute of Statistics is maintained 
in the new Royal Italian Central Institute of Statistics, the organi
sation and modern equipment of which are models of their kind. 
The Institute employs a staff of about 600 and has a library of some 
200,000 volumes. Medical statistics are in the hands of Professor 
DE BERARDISIS. 

There is a very large number of doctors in Italy (35,600 for a popu
lation of 43 millions (1936), or almost one for 1,350 inhabitants), 
and public assistance through the old institution of " medici con
dotti " (9,390) is linked up with public health (some of these doctors 
act as" medical officers of health "). The whole system of central 
health administration thus operates through provincial health 
inspectors, who are under the direct authority of the prefect and, 
moreover, are appointed by and take their technical instructions 
from the General Health Department (}finistry of the Interior). 

Before entering the State Service, communal health officers and 
officials of the State health administration have to pass a competitive 
examination. Grade-A officers are moreover required to hold a 
degree of Doctor of Medicine conferred by an Italian University 
or equivalent medical college. The Institute of Public Health, 

, 
1 

A .. run acrount was given In the publication : " Lea Services sanltalres et 
d hyg•ene dana lea regions rurales en ltalle et Ia • Bonlnca lntegrale • ", 1931. 



AND INSTITUTES OF HYGIENE • 345 

however, has not yet drawn up permanent regulations fo/ post
graduate training, since the Institute has been open only ~;short 
time (1935), and the arrangements obviously involve a number of 
preliminary steps. 

As regards social insurance, Italy has realised its great value in 
connection with maternity, invalidity and tuberculosis. 

ROME INSTITUTE OF PUBLIC HEALTH. 

(Director-General, Professor of Chemistry, D. MAROTTA.) 

The building was begun in July 1931 and was opened on April 21st, 
1934, in the presence of the head of the Government, accompanied 
by the Under-Secretary of State for the Interior, by His Excellency 
the Ambassador of the United States of America, and the repre
sentative of the Rockefeller Foundation in Italy. As a site for the 

· Institute of Public Health, the State had at its disposal an area of 
20,000 square metres next to the Univ~rsity Settlement. ·The State 
contributed 2 million lire for the initial works, together with an 
annual amount of 600,000 lire since 1933, specially earmarked for 
the Institute's technical equipment, plus the sums necessary for 
payment of staff and for the special radium equipment (the supply 
amounts to nearly 5 grammes). The Rockefeller Foundation 
contributed 12,500,000 lire for the building itself and 1,200,000 for 
certain special technical equipment. In pursuance of a Decree of 
January 1934, the Institute of Public Health was brought under the 
general Health Department of the Ministry of the Interior, and 
constituted the Centre for the research and experimental work of the 
Public Health Department and for specialised training of the per
sonnel intended for the Italian Health Service. A law, dated May 
27th, 1937, concerning the establishment of a post of Director 
of the Institute of Public Health, graded this post as that of a 
Director-General of the Ministry, and finally, a decree, dated July 1st, 
1937, laying down regulations for the execution of the laws govern
ing the Institute of Public Health, contains, in Articles 1 to 7.. pro
visions concerning the Institute and its relations with the Ministry 
of the Interior ; and, in Articles 8 to 13 provisions concerning 
research and experimental work ; courses of instruction, and 
the methods to be followed ; whilst Articles 14 to 21 deal with staff 

12 
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questions. The old scit•ntific laboratorit•s of the Gt•nt•ral Director
ate of Health are now part of the Institute of Public lkalth. So 
far, however, no final regulations have been issued making attend
ance at one of the Institute's courses a necessary condition of 
admission to the Government Public Health Service. 

. · Figun 9.-Ro:ME lssTITUTE OF Pusuc HEALTH, 

... 
Public health or medical officers not on the staff of Government, 

provincial or communal public health departments, will also be 
permitted to attend the training courses forming part of the Insti
tute's curriculum on payment of a fee; andscholarshipsforforeigners 
are provided. 

As provided in the decree governing its operation, the Institute 
includes the following departments : 

(1) Micrography and bacteriology as applied to public health, Including 
control of sera, vaccines and like products (Chief : Professor R. :\-fAOOIORA

VERGANo); 

(2) Chemistry as applied to public health Including testing of foodstufTs 
(Chief : the Director-Genera) of the Institute) ; 

(3) Physical research as applied to public health, Including a &pedal depart· 
ment for testing physical therapy, X-ray and radium apparatus (Chid : Pro
fessor G. C. TRABACCHI) 1 

(4) Epidemiology and prophylaxis of malaria (Chief : Professor A. MISSI

ROLJ); 

(5) Biology (tests and reAearch on all public health matters relating to the 
use of organotherapeutic products, vitamins, etc.) (Chief : Professor M. CrN
GOLASI} ; 
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(6) . Sanitary engineering, mainly concerned with studies or the hygiene or 
the s01l, water and housing (Chief : 111. G. BJRELLJ, Engineer) ; 

(7) Epidemiology In general and vital statisticS · 
(8) A general secretariat and a secretariat for t~e courses ; 
(9) The Library• (Chief : Dr. 111. PANTALEONI); 

(10) The llluseum. 

Post-graduate training of the staff of Government, provincial, 
municipal or public administrative health services in general is 
provided for in the regulations dealing with the official work of the 
Institute ; but this fundamental teaching work has not yet actually 
been begun. 

Lessons, have, however, already been given. Courses have been 
organised for veterinary surgeons and Red Cross nurses. The 
instructional material, the premises for the students' practical work 
and the technical education departments connected with the 
Institute have all been well arranged and made an excellent impres
sion. Last year, a " refresher " course of lectures lasting one 
month was followed by twenty-three doctors, most of them already 
Government officials. So long as attendance at a training course 
for candidates desirous of entering the public health service is not 
made compulsory, this task of providing "refresher" courses for 
senior public health officers who are already in Government posts 
undoubtedly forms a valuable contribution by the Institute towards 
increasing departmental efficiency. 

Although the decree founding the Institute was recently amended, 
more particularly as regards the Institute's independence and 
technical direction, the basic provisions remain in force. This 
decree, dated January 11th, 1934, enacts more particularly (Article 
10) that : " The Sanitary Engineering Section shall make a 
technical study of proposals for works on which, under the existing 
laws, the opinion of the Higher Health Council is sought ; it shall 
arrange for the preparation of the technical material required for 
its own department and where necessary for other departments of 
the Institute ". The Sanitary Engineering Department of the 
Institute of Public Health thus supplies the Superior Health 
Council with expert technical advice on urban and rural sanitation 

I The library or the Institute consists or 24,000 volumes and receives 353 perio
dirals (164 or them foreign). 
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works, watt>r-supplies, housing-schemes, etc. It also prepares the 
technical material necessary for educational purposes for the 
~[useum of Hygiene, etc., but it does not directly engage in sanita
tion work in urban or rural centres. 

Xewrtheless, Artide 16 of the Royal Decree of January 11th, 
193-1, enacts that" Vlith the prior authorisation of the Minister of 
the Interior, the Institute of Public Health may also undertake 
research work and surveys at the request of private administrations, 
associations and persons. A decree of the Minister of the Interior 
adopted jointly Vlith the l\l'.inister of Finance shall fix the amounts 
to be paid to the public treasury in return for the sums expended". 
This provision has already led to close co-operation between the 
Institute of Public Health, as technical adviser, and certain private 
activities and undertakings, and in the opinion of the Institute this 
collaboration has, even in the field of rural life, given excellent 
results. 

In Italy the production of sera and vaccines and of all biological 
preparations, though regulated by the Ministerial Circular of 
June 30th, 1933, is left to private industry. The National Health 
Institute officially supervises manufactured articles, both foreign 
and national, offered for sale, and even products (intended for free 
distribution or diagnostic or prophylactic purposes) made up and 
prepared in the various sections of the Institute, as, for example, 
the mixed Castellani : cholera + TAB vaccine, which was used 
in large quantities in East Africa. 

lsTERNATIONAL ScHOOL OF 1\lu.ARIOLOGY. 

The former International School of Malariology, now the" Ettore 
l\larchiafava Institute of Malariology ", under the direction of 
Professor BASTIANELLI, occupies a special and very modern build
ing in the premises of the Policlinico Umberto Jo (it was opened in 
1935). The staff includes Professor LEGA, assistant director, Pro
fessor RAFFAELE, entomologist, head of the Laboratory of Para
sitology and Entomology, with Dr. SANDICCHI as assistant head, 
dealing more particularly with mosquito breeding, and Dr. CASIJSI 
in charge of the clinical department. There are also a librarian, 
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secretarial staff, and subordinate staff for the laboratories and 
clinics. 

The Clinic is to be completed by a new ward with forty beds, 
which is not yet open. At present, it contains thirty-two beds for 
men and eight for women, all occupied. Most of the patients are 
Italians from the various malarial districts of the peninsula, and 
there are also some patients from Libya and East Africa. The 
length of the patient's stay depends on the development of the 
disease and also on teaching requirements, this being a small 
hospital for study and research serving solely the teaching purposes 
of the School of Malariology. 

The school's budget has not yet been stabilised since it was 
installed in its new premises. Its resources include : 

(a) 500,000 lire from the Ministry for Foreign Affairs (the 
school is regarded as an international institution) ; 

(b) Subsidies of varying amounts from the Ministries of the 
Interior, Agriculture, etc. (annual grants) ; 

(c) Students' fees. 

The students attending the malariological courses of the school 
belong to diiTerent groups ; they include scholarship-holders sent 
by Governments or foreign institutions, candidates for positions as 
heads of anti-malaria dispensaries and doctors preparing theses on 
malariological problems. 

Since 1935, when the school was transferred to the new premises, 
various unsettling circumstances prevented the full development 
of its educational and scientific activities. In spite of this, twenty
five Italian and two foreign doctors took the course in 1935/36. 

The National Institute of Public Health has also a special section 
of malariology, which gives annual courses of instruction. It is 
under the charge of Professor 1\hssiROLI, who works in close touch 
with the Rockefeller Foundation, represented by Dr. HACKETI. 
The scientific and practical work of investigation and prophylaxis 
done by this department is well known. Direct co-operation 
between the Institute's malariological section and the special School 
of Malariology under Professor BASTIANELLI will, it is anticipated, 
be arranged in the near future. 
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THE I~STITUTE OF TROPICAL A~D StrB-TROPICAL DISEASES. 

Another specially erected building beside the School of :\[alariol
ogy contains the Institute of Tropical and Sub-tropical Distasts. 
It is the university centre for the teaching of this subject in the 
Faculty of :\[edicine. The lectures which Professor CASTELLA~! 
and his numerous colleagues give at this Institute are, therefore, 
partly ordinary faculty lectures for students engaged in tl1eir last 
year of clinical work, and also, and to a still greater degree, post
graduate courses for doctors from the colonies or sub-tropical 
countries, both Italian and foreign. 

The clinical work of this Institute is a special feature, as it deals 
with cases from all parts of the world, more particularly in the 
field of dermatology. 

THE I~STITUTE FORLA!Iii~I. 

The Institute which bears the name of Forlanini and is intended 
for the study and treatment of tuberculous patients, merits special 
attention. Besides its function as a hospital and sanatorium 
(1,380 beds were occupied in December 1936) it is in the main a 
specialist school for Italian and foreign doctors engaged in the study 
of tuberculosis. From this point of view, it acts essentially as a 
public health school and is a part of the group of institutions which 
aim at improving the public health organisation of the country. 

The !\[useum of Special and Pathological Anatomy, occupying 
an immense room on the ftrst floor of the institute, contains an 
exceptionaliy fine collection of specimens and documents. 

The " Xational Fascist Institute of Social Welfar.e " (Istituto 
nazionale fascista della Previdenza sociale) provides the financial 
basis for and or11anises the campaign against tuberculosis, more 
particularly the clinic and sanatorium which comprise the 
Institution founded at Rome.• 

• The work of the ~ational Institute of Social Welfare Is regulated by the 
Decree-Law of October 4th, 1935 (!'lio. 1827). Article 3 enacta that" to achieve 
Ita purpose the ~nstitute (Istituto nazionale fascista della Previdenza sociale) 
&bail operate mamly In the field of compulsory Insurance In respect of (a) lnva· 
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In the year 1935/36, this programme gave highly satisfactory 
results. 

In 1934 (the year covered by the last report published by the 
National Institute of Social Welfare), the following benefits were 
accorded in Italy in respect of tuberculosis : 

Treatment given at home .......••................... 
Treatment given at dispensaries to 11,308 persons ...... . 
Treatment given In Institutions (sanatoria) to 47,132 per-

sons ....•.................••...••.......•....... 

Days 

3,944 
1,87i,819 

6,151,750 

Lire 
Allowances paid to patients' families . . . . . . . . . . . . . . . . . . • 4,204,871 

Altogether 140,090,991 lire were spent on tuberculosis benefits. 
The compulsory tuberculosis insurance scheme introduced in 

Italy by the Decree-Law of October 27th, 1927, and now regulated 
by the Decree-Law of October 4th, 1935, has, by a further Decree 
of :March 16th, 1936, been extended to settlers and share farmers. 
This decision will increase by 587,000 the number of insured persons 
(at present estimated to be about 6,250,000) and will extend anti
tuberculosis protection to the 3,848,000 members of the families of 
these new insured persons. It will mean the installation of 3,800 
new beds and will thus entail a further charge on the Institute of 
Social Welfare amounting to about 31 million lire per annum. 

At the time of introduction of the insurance against tuberculosis, 
there were 27,400 deaths per annum from tuberculosis. In conse
quence, 85,000 to 100,000 patients might have been expected to 
require hospital or sanatorium treatment for an average of four 
months ; but by utilising the resources already existing in Italy 
it proved possible to reduce to 20,000 the places (or beds) to be 
provided. 

lldlty and old age, (b) tuberculosis, (c) unemployment, (d) maternity, l•) mari
time workers, U> certain classes of workers subject to special regulations ". 

For the time being, Its activities are confined, In the sphere stricti) connected 
with public health, to compulsory tuberculosis and maternity Insurance. 

Under Article 4, however, the Institute Is fully empowered to set up and 
maintain services for medical or social relief, to take any action necessary to 
reduce or forestall the insurance risks, t~ Initiate an effective campaign of pro
paganda and popular education, and to conclude agreements with institutions for 
the relief, treatment or prevention of disease. 
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The organisation comprises : (1) the Central Institute ; (2) the 
sanatoria in the various provinces. 1 

The institute consists of a three-story central block for sril•ntific 
and teaching work with a medical and surgical clinic containing 
seventy-five beds, research laboratories (bacteriological, histological, 
chemical, serological) and special clinics (thirty beds each) for 
pediatrics, orthopredics, midwifery and ear, nose and throat diseasl'S. 
All this, together with the auxiliary services, the central oOke, the 
X-ray and physiotherapy departments and the large amphitheatre, 
constitutes a special school of tuberculosis, which, moreover, is 
linked up "ith the university teaching system through the Chair 
of Phthisiology in the Faculty of :\fedicine.. A hostel for Italian and 
foreign medical students ("ith accommodation for seventy) is 
situated in one of the "ings of the institute, together with the 
theatre and other services. On an open terrace on the top of the 
central block are sound-proofed houses for experimental animals. 
:\ext to the central block and in direct communication with the 
scientific departments are the four hospital sanatorium buildings, 
each "ith 250 beds (500 men, 500 women). 

:\Iethods that have been adopted to ensure the most rational 
economy in supplies, the mechanical distribution of food throughout 
the institution by means of small telepheric electrically driven 
conveyors, the details of ventilation, heating, lighting, refrigeration, 
etc., make this institute a model of its kind. 

On a site near the central block, a school for nurses, with resident 
accommodation for 150, is now being built, and also a special hos
pital for pulmonary diseases of a non-tuberculous nature (100 beds 
for adults and forty for children). 

1 At the present time (1937), the sanatoria buildings planned In 1929 and 
under ?'nstruct!on since tha~ date by the Institute of Social Welfare as a result 
of the mtroductwn of health msurance may be classified as follows : 

Twelve hospital sanatoria in operation, 3,450 beds ; 
Seventeen hospital sanatoria ready for opening, 5,278 beds ; 
Ten temporary bUIIdmgs, 2,116 beds · 
Sixteen hospitals and sanatoria unde; construction 7 568 beds . 
Ten hospitals and sanatoria planned, 2,228 beds. ' ' ' 

It is exp~d that all the;;e 20:640 beds, covering the whole of Italy, will 
~e ready In 19:l9. The cost 1s esttmated at 500 million lire of which 31JIJ ·1-
hons have already been spent. • nu 

The Central Institute Is engaged In {raining the stall of 400 1 1· t h 
··11 b · d 1 th . spec a ts s w o "I e requue or ese hospitals and sanatoria. 
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The whole building covers an area of 28,200 square metres, and 
there are 200,000 square metres reserved for gardens and parks for 
the patients. 

At the new institute, the teaching programme includes three 
difTerent courses: (1) a clinical course on tuberculosis and respiratory 
disease~, for students of the Faculty of 1\fedicine;(Professor MoRELLI); 
(2) a szx-month course of further study in phthisiology, the cost of 
which is borne by the " General Confederation of Italian Industry "; 
(3) a two-year course, which is the only means of obtaining the 
university degree of specialist and of securing a position as medical 
officer at a dispensary, hospital or sanatorium or at the Central 
Institute for the Study of Tuberculosis.l 

The following Is the programme of instruction : (1) Clinic for tuberculosis and 
respiratory diseases (Profes~or 1\IORELLI), (2) pseudo-tuberculous clinical syn
dromes (Professor OMODEI-ZORINI), (3) radiology of tuberculosis (Professor 
A. Bus1), (4) surgical tuberculosis (Professor ALESSANDRI), (5) pathological 
anntomy of tuberculosis (Professor O>roDEI-ZORINI), (6) tuberculosis of the 
female geJtital organs and tuberculosis of gestation (Professor PESTALOZZA), 
(7) tuberculosis of children (Professor SPOLVERINI), (8) tuberculosis of the upper 
air passages (Professor BILANCIONI), (9) anti-tuberculosis social hygiene (Pro
fessor b. VENTo), (10) anti-tuberculosis legislation (Professor GIANNINI), (11) anti
tuberculosis prophylaxis and climatology (Professor BoccHETTI), (12) sana
torium technique (Professor MENDEs), (13) anti-tuberculosis dispensary tech
nique (Professor BENEDETTI), (14) physiopathology of pulmonary tuberculosis 
(Professor 1\IONALDI), (15) bacteriology and serology Of tuberculosis (Professor 
DADDI). 

Provision is thus made for at least six courses closely connected 
with public health and sanitary engineering. Medical officers acting 
as heads of dispensaries, including polyvalent dispensaries, under a 
health administration are advised for the purposes of their work 
to take the courses mentioned in 9, 10, 11, 12, 13 and 15 above. 
A detailed study of these subjects would give the specialist an 
equally essential knowledge of public health administration and of 
sanitary engineering and probably lead to an increasing number of 

·tuberculosis specialists engaging in preventive medical work as public 
health officiqls. 

s Between 1929 and 1936, these courses were attended, either voluntarily 
or as holders of Government scholarships, by twenty-five foreign doctors, 
Including four Bulgarians, three Roumanians, two Austrians, one German, one 
Englishman, one Belgian, one Finn, one Pole, one Greek, one Swede and one 
Javanese, 
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Stress must therefore be laid on Ute teaching provided by the 
Institute. Even before the new b~ilding was opened, instruction 
in this subject was given, in 1929-1934, at the Porta Furba Sana
torium of the :-\a tiona! Institute of Social Welfare to 1,1 iO medical 
students, of whom 285 received their degree after maintaining a 
·thesis on some problem connected with tuberculosis. 

Courses are given at the Littorio Hospital and at the Hospital 
for Infectious Diseases to doctors applying for posts in the Govern
ment Public Health Administration. These courses, however, and 
the attendance certificates issued only qualify students to compete 
for vacancies "ithout conferring any right of appointment. Such 
courses are not compulsory. 

At the large Policlinico Hospital, which combines all the university 
clinics and laboratories of the Rome Faculty of Medicine, and at 
the new institutes of the Rome Faculty of Medicine and of the 
t:niversity Settlement, there are several courses of instruction which 
increase the young doctor's knowledge of hygiene and public health; 
the Clinic for Contagious Diseases (Professor CARONiA), the Institute 
of Hygiene (Professor DE BLAsr), the Institute of General and 
Experimental Pathology (Professor VERNONr), and the Institute 
for the Study of Cancer (Professor BASTIANELLr) may be mentioned 
in this connection. Except for the last-named, which forms part 
of the general organisation of public health, these institutions do 
not provide regular post-graduate training for public health officers. 

RESEARCH WORK. 

As the Public Health Institute at Rome was only inaugurated 
in 1935, this review of the research work carried out by the technical 
staff of its various departments will necessarily be brief. Among 
other activities, the Institute is carrying on the work of the old 
public health bacteriological laboratories which were run by the 
late Professor Gosro. 

In ~he field of infectious diseases, epidemiology and immunology, 
mention may be made of the work of PERGOLA on the influence of 
season and temperature on·certain diseases (1936), and of ZANNELU 
on D_~ethods of preparing sera for diagnosis (1935), and on culture 
medm for the preparation of anti-typhoid vaccines (1936) and anti
typhoid agglutinins (1936). 
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Tuberculosis has been studied from the bacteriological and immil
nological standpoint by BABU~>IERI (1936), and from the epidemiol-
ogical standpoint by MAGGIORA-VERGANO (1936). . 

A large volume of 719 pages was published in 1936, under the 
auspices of the Institute, by PENSO and BERTOLINI, on " The 
Sanitary Inspection of Farmyard Stock". 

In the field of parasitology, we may mention the research work 
of BABUDIERI on the biology of the acanthocephali ; that of SALLA 
on a focus of intestinal bilharziosis in Eritrea (1936); that of PENso 
on kala-azar in Italian Somaliland (1935), on the development
cycle of the oxyuris (1935), and on the presence of Entamreba dispar. 
in Italy (1935) ; and that of CoRRADETTI on the phlebotomi in a 
district where leishmaniasis is endemic (1936). 

Continuing the long-established tradition of the Italian School, 
scientific research on malariology is being carried on at two centres 
-the malariology section of the Public Health Institute, under the 
direction of Professor 1\IJSSIROLI, and the Ettore Marchiafava 
Institute, under the direction of Professor BASTIANELLI. 

Professor MISSJROLI's collaborators have added to our knowledge 
of parasite biology, the experimental transmission of malaria to 
man, and the varieties of anopheles in Italy. A large number of 
publications bear witness to the extensive researches into these 
questions made by the investigators, and even though we confine 
ourselves to works published by the Public Health Institute during 
the years 1935 and 1936, the contribution of Italian malariologists 
has been of the highest importance. In this connection, we would 
mention the close collaboration established during the ten years 
prior to the creation of the Public Health Institute at the Malaria 
Experimental Research Station between Italian malariologists, 
and the Rockefeller Foundation, represented by Dr. HACKETT. 

In January 1937, Professor MisSIROLI brought out the first 
number of the Rivista di Parasitologia, which contains an important 
study by LA FAcE on the anopheline fauna of the Italian colonies. 

Problems of general pathology have been dealt with by BABUDIERI 
in his hrematological research into the inducement of experimental 
scurvy in the guinea-pig (1935), and by GALAMINI in his study on 
the action of histamine and acetylcholine (1936). 

Among the publications of the Section dealing with chemistry 
as applied to nutrition, mention ·should be made of the researches 



3M SECO:-;D REPORT 0~ CERTAI~ EUROPE.-\~ SCHOOLS 

of :U.-\1\oiTA, DI STEFANO and YERCJLLO on the action of the dias
tases in the maturation of flour (1935)~ and ofVERCJLLO on the deter
mination of sugar in flour (1935) and on hydrolytic processes in 
sugar-formation (1936). 

Several studies have been devoted to the drinking-water and 
mineral waters of Italy and her African colonies. For instance, 
ToFFOLI (193i) studied the thermal spring of Ali-Hasa in Eritrea 
and the water-supply of the colony generally; and MAROlT A studied 
the mineral waters of Latium and the Abruzzi ; while D1 STEFA!'IO 
(1936) devoted himself to the determination of bromides in mineral 
waters containing chlorides and iodides. 

On September 27th, 1935, Dr. RINALDI, well known for the 
astonishing results he obtained by a secret method for curing 
diseases of the joints, died tragically at Piazza. The follo\\ing 
month, the Public Health Institute was requested to enquire into 
the identity of the drugs used and to reconstruct RINALDI's method. 
In 1936, the Director of the Institute, Professor MAROlT A, addressed 
a report to the t:'nder-Secretary of State for the Interior, informing 
him that the researches had been completely successful. The 
report in question has been published by the Public Health Institute 
under the title : " The Drugs and Method employed by RINALDI 
for the Treatment of Arthritis ". 

During the period 1929-1935, the" Forlanini" Institute for the 
Study and Treatment of Tuberculosis, at Rome, published 256 scien
tific works, exclusive of students' theses. They deal with the follow
ing questions : pleurolysis of the a pi cal forms of tuberculosis and 
association of pneumothorax with unilateral phrenicotomy ; antigen 
action of the lipoid fractions of Koch's bacillus ; part played by the 
bovine bacillus in human pulmonary tuberculosis (DADDI) ; intes
tinal and pneumo-peritonea! tuberculosis (MoNALDI) ; pseudo
tubercular syndromes, pneumoconioses, etc. The collaborators 
of Professor :MoRELLI, Director of the Institute, and Professor 
0MODEI-ZORINJ, Deputy-Director, devoted their main attention 
to the study of the problems of colla pso-thera py on modern lines. 

As the outcome of his researches at the Institute, Professor 
1\losALDJ published a treatise on " The Morbid Physiology of the 
Respiratory System in Pulmonary Tuberculosis" (1937). The 
author draws from his observations practical deductions for a new 
technique of thoracoplasty whiclr would enable better functional 
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results to be obtained than those achieved by current practice, 
while the risk attaching to the operation is very slight. 

MoNALDI further makes a very detailed study of the regulation 
of breathing, thoracic and pulmonary equilibrium, pleural pressure, 
and the influence of breathing on pulmonary circulation and on the 
functions of the mediastinum. With the help of a new thoracic 
pneumograph, the author is able to transcribe simultaneously the 
movements of different points of the thorax, by which means he 
obtains characteristic curves for normal subjects and subjects 
suffering from various affections : these findings have been con
firmed by radio-cinematographic observations of the thorax. 

This treatise bears witness to the efforts made by the Italian School 
to place collapso-therapy on a sound scientific basis ; it is a testi
mony to the discovery of FoRLANINI, the master of Italian phthisi
·Ology. 
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9. THE INSTITUTES OF HYGIENE IN ROUMANIA. 

I~TRODUCTION. 

Health administration in Roumania is at present centralised in 
the :\Iinistry of Public Health, which is also responsible for the 
administration of social welfare work. Prior to 1910, there was 
complete decentralisation in the field of public health. At that 
time, the first law providing for centrali~ation was drafted. 

Immediately after the world war, a partial decentralisation again 
took place, the country being divided up into eleven health areas ; 
a local health budget was established for each department and muni
cipality. This was the position until 1935, when all the local health 
budgets were taken over by the Ministry of public Health and 
incorporated in a " Central Health Fund ". 

In 1936/37, the budget of the Ministry amounted to 908 million 
lei provided out of Treasury funds ; it was made up as follows : 

762 millions for public health and social welfare ; 
104 millions for labour ; 
42 millions for social insurance (this autonomous insti

tution has a budget of 800 millions annually for the payment 
of personnel only). 

The Central Health Fund, which is administered independently 
of the State Treasury by the 1\finistry of Public Health, is of consi
derable interest. The budget estimates of this autonomous admi
nistration amounted in 1936/37 to 762 million lei; in fact, however, 
only 75% of this total was reached. The fund derives revenue 
from a State lottery for which the Ministry of Public Health has 
a monopoly, the fees collected by iiie hospitals for the treatment 
of patients, merchant shipping surtaxes, lottery taxes, 900/o of the 
revenues from the Alcohol ~onopoly, 700/o of the yield of taxes on 
cosmetics and patent medicines, and taxes on mineral waters. 

There are, in addition, seventy-one departmental health funds 
twenty-one municipal health funds, appropriations earmarked fo; 
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medical purposes by the Autonomous Railway Board, the Post 
Office, the National Education Department, the Department of 
Justice, etc., to. an aggregate amount of 1,000 million lei. 

A Central Institute of Statistics, under the directionofDr.:MANUILA, 
a physician, was organised in 1928, with the assistance of the Rocke
feller Foundation, as a Bureau of Vital Statistics, and attached to 
the Ministry of Public Health. Lately, this bureau has been merged 
with the State Statistics Service, to constitute the" Central State 
Statistical Institute ", and placed under the authority of the Minis
try of the Interior. Within a very short time, the institute has 
been able to collect the requisite statistical data for the whole 
country and to work up this material by the most modern mechan
ical methods and with the help of a well-trained staff. The institute 
issues monthly reports showing the results of the statistical enquiries 
carried out some three to four months earlier. In this way, vital 
and medical statistical studies have been greatly facilitated, for it 
has to be borne in mind that the material is collected from health 
institutions scattered over a wide area. 

The Royal " Prince Carol " Foundation, of which Professor 
GusTI is Director-General, carries out important field studies into 
the condition of the peasants and the means of promoting their 
welfare. 

At the end of 1936,. there were 8,263 physicians in Roumania, 
6,712 of whom were permanently resident in urban and 1,510 in 
rural areas ; 1,482 physicians attached to the urban area services 
and 1,510 working in rural areas are paid out of the State budget. 
The salaries vary from 5,750 to 19,900 lei per month .. 

The first attempt to consolidate the different public health laws 
inherited by Roumania after the war was made in 1930. The law 
then framed is known as Professor Moldovan's Law, after the 
Under-Secretary of State for Public Health. The aim was to 
establish a public health service on modern lines in administrative 
units, and especially in rural areas. According to this law, the 
physicians in the public administration were divided into five 

categories : 

(1) Public Health Officers of prefectures and districts ; 
(2) . Public Health Officers of the Medical Assistance Service ; 
(3) Doctors in laboratories ; 
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(4) Doctors of the communal health services ; 
(5) Doctors attached to courts of law. · · 

The law provided that all physicians in charge of disinfection 
services, port health services, and of health administration in pre
fectures, districts and municipalities, as well as chief medical officers, 
social insurance inspectors, and the medical personnel of the Institute 
of Hygiene, must be specially trained in public health. The public 
health officers of prefectures and districts were to work on a full
time basis. By the same law, regional Institutes of Hygiene were 
established at Bucharest. Jassy and Cluj, to undertake research 
work and carry out the public health programme. In 1935, this 
law was amended, and the requirement that medical officers of health 
should hold a public health diploma was waived. According to the 
new Law of 1935, doctors in the public service must have taken a 
nine-month course of training-three months in obstetrics, three 
months in pediatrics and three months in infectious diseases. 

The Law of 1930 provides that professors of hygiene of the 
medical faculties shall be directors of the regional institutes of 
hygiene ; assistant directors to be appointed on the recommendation 
of the directors. Each institute has a technical council, composed 
of specialists in surgery, internal medicine, venereal diseases, 
psychiatries and child hygiene. The members of the council are 
appointed for a period of five years. The council may consult other 
experts. The duties of the institutes are defined by law as follows : 

(I) To advise public and private health and social welfare organisations 
in technical matters ; 

(2) To investigate, at the request of the authorities, sites for new buildings, 
etc., housing conditions, water supplies, sewerage systems and other sanitary 
matters; 

(3) To take direct action in case of emergency or at the request of authorities 
whenever a situation arises calling for action on technical lines • 

(4) To conduct health education ; ' 
(5) To carry out research work ; 

(6) To supervise private bacteriological and chemical laboratories. 

The institutes are responsible for the technical direction and 
supervision of the infectious diseases hospitals, health centres and 
institutions for training auxiliary personnel. The personnel of the 
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institutes and .organisations under their supervision are appointed 
on the recommendatjon of the directors. Directors and technical 
personn~l ma.y 11ot. practise medicine nor .undertake any duties in 
connection w1th pnvate laboratories. 

THE" INSTITUTE OF HYGIENE AT BUCHAREST. 

(Director : F. D. MEZINCEScu.) 

This Institute was established by a special law in 1927. Under 
the terms of this law, the Professor of Hygiene of the University 
is at the same time Director of the Institute. , 

The programme of the Institute is as follows: 

(a) To provide post-graduate training in public health ; 
(b) To provide courses in public health for medical students; 
(c) To train the auxiliary personnel (public health nurses 

and sanitary inspectors). 

By virtue of the Public Health Law of 1930, the Institute became 
.the regional Institute of Hygiene. The Institute is provisionally 
housed in premises belonging to the Faculty of Medicine. The 
Rockefeller Foundation has made a grant of $180,000 for a new 
building for the Institute, which is now under construction. The 
Ministry of Health pays the salaries of three chiefs of departments, 
two chiefs of laboratories, three assistants and three auxiliaries, to an 
aggregate amount of 1,126,200 lei. In the budget for 1936/37, 
80,000 lei were appropriated for material. The University pays the 
salaries of the director, two assistants and three auxiliaries, and 
provides on an average 30,000 lei yearly for material. 

In 1927, the Institute began to organise post-graduate courses 
in hygiene and preventive medicine for the physicians of the State 
Health Administration, school medical officers and private physi
cians. Last year, two courses were organised for public health 
officers (a) in hygiene and preventive medicine, with fourteen 
students (including eight in the State health service), and (b) in 
school hygiene, with twenty-nine students (including seven in the 
school health service). 

13 
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The following table indicates the number of doctors attending 
these courses from 1927 to the present time : 

Institute of Hygiene and Public Htalth, Bu~harrsl. 

:Sumber of doctors who attended the courses : 

Year of pre'·entiYe medicine of school hygiene 
Total om- Private Total om- Private Total C'ials persons cials penons 

--- --- --- --- --- --- ---
1927/28 ..•• 12 19 31 - - - 31 
1928/29 .••• 27 5 32 8 113 121 153 
1929/30 .••• 8 4 12 3 2 5 17 
1930/31 ...• 11 2 13 7 5 12 25 

"1931/32 ...• 8 1 9 - - - 9 
1932/33 .•.• 15 2 17 - - - 17 
1933,'3-l .... 20 3 23 3 4 7 30 
1934/35 ...• 13 8 21 6 18 24 45 
1935/36 .... 8 10 18 4 13 17 35 
1936/37 .•.• 8 6 14 5 24 29 43 

Total for 1927-1937 190 215 405 

The Bucharest Institute is divided into the following depart
ments: 

(1) Department of epidemiology, bacteriology and parasitology ; this 
department carries out the study of infectious diseases and malaria and 
organises the control of malaria ; 

(2) Department of chemistry (foods, drugs, nutrition, water supply, 
etc.); 

(3) Department of social medicine (maternal and child welfare, school 
hygiene, social diseases, social assistance, anthropometry) ; 

(4) Department of field activities (supervision and organisation of 
public health services in administrative units, courses in public health 
for physicians and auxiliary personnel, vital statistics, health education). 

The library of the Institute contains 1,080 volumes and receives 
eight periodicals regularly. 

There are two field stations attached to the Institute for practical 
training : the ~falaria Station at Gurbanesti and an Urban Health 
Centre organised in the fourth administrative district of Bucharest. 
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THE INSTITUTE OF HYGIENE AT JASSY. 

(Director: Professor Dr. AI. SLATINEANU; Deputy Director: 
Professor Dr. J. BALTEANU ; Assistant Professor : Dr. J. ALExA.) 

The Institute of Hygiene at Jassy is attached to the Medical 
Faculty of the University and the Professor of Hygiene is the 
Director of the Institute. Two assistant professors and other 
assistants from the Medical Faculty are in charge of the different 
sections. The staff of the Institute consists of a director, one 
deputy director, two chiefs of departments, one chief of laboratory, 
four assistants, one malariologist, one epidemiologist and three 
auxiliary personnel. The activities of the Institute are research 
work, practical training and field work. The Institute has five 

· departments : 

(1) Infectious diseases ; 
(2) Malaria ; 
(3) Therapeutics of malaria ; 
(4) Epidemiology and vital statistics; 
(5) Regionallaboratory. 

The Institute gives courses in public health for doctors, public 
health nurses and sanitary inspectors. In the field of research 
work, the Institute carries out studies in malaria, pellagra, infectious 
diseases and tuberculosis, rural hygiene and experimental medicine. 
Of the field activities, the following are the most important : super
vision of all public health services in the provinces of ~oldavia, 
Bessarabia and Bukovina ; maternal and child welfare ; the study 
of malaria in special centres ; food control ; control of infectious 
diseases ; bacteriological investigations; water-supply supervision. 

The budget for the Institute is provided by the Ministry of Health. 
In 1931, the amount for salaries was 2,506,800 lei and for material 
400,000 lei. In 1936, the amount for salaries was 1,429,000 lei 
and for material expenses 90,000 lei. 

The curriculum for the training of doctors in the public health 
service covers a period of ten months and is divided up as follows : 
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Bacteriology and immunology •.•.• 
Parasitology and ~ntomology ..... . 
Epidemiology •................... 
Infectious disea~s ..........•..... 
Public h~alth organisation and health 

laws •....•...•...............• 
Demography .................•.. 
Social hygiene, sodal pathology and 

social diseases •.......••........ 
Child welfare ....••............... 
School hygiene .................. . 
Industrial hygiene .•.............. 
Sanitary engineering ...•.....•.... 
Y enereal di~ases ......•.......... 
Tuberculosis ••................... 
Kutrition ..................•..... 
!llental hygiene .................. . 
Applied psychology ........•...... 
Social insurance and occupational 

di~ases ...................... . 
Heredity, eugenics ...•.•..•..•.... 
Laboratory practice ..........•...• 

Hours or lectures 
15 
5 

30 
15 

10 
15 

20 
20 
30 
20 
25 
15 
15 
20 
12 
20. 

20 
15 

Hours or ~ractleal 
train ng 

20 
10 
25 
28 

2 
20 

2 
21 
32 

9 
17 
21 
15 
15 

1 
10 

6 

20 

At the end of their post-graduate training, students must present 
a thesis dealing with some important subject relating to applied 
hygiene. The complete curriculum comprises 3361ectures, 142 hours 
of practical training, 339 hours of clinical demonstration, twenty
two days in the health demonstration areas and four months in the 
clinics. The number of students, according to years, is as follows : 

1931-1932 . . . . . . 28 
1932-1933 . . . . . • 23 (one following the school health course) 
1933-1934 . . . . . . 29 (six following the school health course) 
1934-1935 . . . . . • 10 (four following the school health cour~) 
1935-1936 . . . • . . 12 
1936-1937 . . . . . . 12 

THE INSTITUTE OF HYGIENE AT CLUJ, 

(Director : Professor Dr. J. MoLDOVAN ; Deputy Director : 
Professor Dr.~{. ZoLoG.) 

The Director of the Institute is Professor of Hygiene in the Medical 
Faculty of the University, and part of the Faculty personnel is 
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attached to the Institute. The Institute is not organised at present 
in special departments, but the personnel consists of : 

A specialist (physician) in rural, urban and school hygiene ; 
A specialist (engineer) in sanitary engineering ; 
A specialist (chemist) in food control ; 
A specialist (physician) in industrial hygiene ; 
A specialist (physician) in maternal and child hygiene ; 
A specialist (physician) in vital statistics ; 

A specialist (phy~ician) in epidemiology ~ These three are em-
A specialist (physician) in social hygiene ployed by the Medical 
A specialist (physician) in eugenics Faculty. 

The budget is provided by the Ministry of Health and, in 1932/33, 
amounted to 1,252,200 lei for salaries and 500,000 lei for material 
expenses. In 1936/37, the amount for salaries was 944,400 lei and 
for material 81,000 lei. 

The library of the Institute contains 7,500 volumes and 
receives forty-two periodicals regularly. 

The course in public health lasts for about eleven months (seven 
months for lectures, laboratory work and demonstrations and four 
months for field training). Lectures are given in the following 
subjects : 

Hours of lectures 

Public health organisation . . . . . . . • . 18 
Public health administration .•..... 
Srhool hygiene .............•... · · 
\'ita! statistics •..............•. · · · 
Epidemiology .......•..•.... • .. • · 
Infectious diseases ............... · 

Social hygiene ..•........... · · · · · · 
Pre-natal hygiene and obstetrics .... 

Oral hygiene .............. · · · · · · · 
l':ose, throat and ear hygiene ....... · 
Food control and hygiene ........ · · 

Child hygiene ............. · · · · · · · · 
Industrial hygiene ......... · · · · · · · 
Tuberculosis ............. · · · · · · · · 
\' enereul diseases ......... · .. _. · · · · 
Psychology ......... • · • · · · · · · · · · · 
Pedagogy ................ · · · · · · · 
Eugenics ............. · · · · · · · · · · · 
Sorlul Insurance ........ · · · · · · · · · · 
Sanitary engineering ...... · · · · · · · · 

8 
16 
32 
48 
20 
8 

6 
6 

16 
30 
32 
10 
16 
10 
20 
10 
10 
42 

Hours of training 

24 
8 

20 
34 
14 

20 

16 
32 
28 
28 
20 

22 
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In all there are 358 hours of theoretical training and 266 hours 
of labo~tory work and demonstrations. The field training lasts 
for four months : one month in the tuberculosis service, one month 
in the children's clinic, one month in the infectious diseases hospital, 
and one month in the demonstration health district of Gilau. 

The number of physicians who have graduated in public health 
from the courses is as follows : 

1929 15 (only In school hygiene) 
1929,"30 . . . . . . . . . . . . . • . . . . . • 16 
1930/31 . • . . . . . • . . • . . • . . . . . • 13 
1931/32 . . . . . . . . . . . . . . . . . . . • 8 
1932/33 . . . . . . . . . . . . . . . . . . . • 11 
1933,'34 . . . . . . . . . • . . . . . . . . . . 20 
1934,'35 . . . . . . . . . . . . . . . . . . . • 11 
1935/36 . . . . . . . . . . . . . . . . . . . . 17 

Refresher Courses at Cluj. 

For the last three years, the Association of University Lecturers 
at Cluj has organised refresher courses for physicians under the 
auspices of the Medical Faculty. Lectures on public health prob
lems are organised under the auspices of the Institute of Hygiene, 
particularly as regards epidemic disease control. The practical 
work carried out at the demonstration health district of Gilau is 
also under the Institute. The courses are not compulsory, but the 
~Iinistry assists the district and commune physicians by allowing 
specialleave for two months for the purpose. Physicians attending 
number from twenty-five to forty • 

• • • 
Students following the courses in the Institutes at Bucharest, 

Jassy and Cluj have to pass an examination before an examining 
board of professors. The practical examination includes a thesis 
on some public health subject, usually consisting of a field survey 
of certain areas (Bucharest Institute). 

The tuition fees vary. At Bucharest, no fees are charged ; at 
Jassy, the fees amount to 3,000 lei per course but are not usually 
collected. The directors, assistant directors and specialists of the 
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institutes do not engage in private practice ; a large percentage of 
them receive additional payments from other services. 

THE " CANTACUZINO " INSTITUTE OF SERA AND VACCINES. 

(Director : Professor C. JONEScu ; Deputy Director : 
Professor Dr. M. CIUCA.) 

The " Cantacuzino " Institute of Sera and Vaccines is obliged 
by law to organise courses for the post-graduate training of specialists 
in bacteriology, bio-chemistry, microbiology and experimental 
pathology. 

Courses on microbiology have been given since 1927. They are 
attended on an average by thirty-five physicians each year, the 
curriculum extends over a period of from four to five months. 
Of the students, 25% are physicians employed in the State labora
tories and in the army ; 30% are physicians in private laboratories; 
and the rest are practitioners. Ninety-three bio-chemists graduated 
from special courses in bio-chemistry between 1926 and 1936. 

The main work of the Institute consists in the preparation of 
sera, vaccines and other similar products necessary for the prevention 
and treatment of the most serious diseases prevalent in Roumania, 
in scientific research concerning these diseases ; in working out 
standard serological and microbiological methods, and in the control 
of bacteriological diagnostic work. Since vaccination against 
diphtheria is now obligatory, a new laboratory for the production 
of anti-diphtheritic vaccine is at present under construction in a 
special building of the laboratories for the production of BCG 
vaccine. 

The Institute is divided into the following thirteen sections : 
production of antitoxic and antibacterial vaccines ; medical-bio
logical and chemical laboratory; veterinary pathology; parasitology; 
entomology ; malaria ; tuberculosis research ; cancer research ; 
control of drugs; keeping of bacterial cultures; sterilisation; library; 
administration. 

The staff consists of forty-three experts (doctors in medicine, 
veterinary surgeons, doctors of natural science and pharmacy) 
and 114 auxiliary personnel. The salary of a chief of section 
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amounts to 75,000 lei, that of a chief of laboratory to 50,000 lei, 
and of an assistant to 25,000 lei per annum. 1 

CouRSES FOR CHILD \VELFARE. 

The :Ministry of Public Health organises special courses for child 
·welfare at Bucharest, Cluj and Jassy, the Institutes of Hygiene 
collaborating in the scheme. The staff of the institutes usually 
give lectures on pre-school and school hygiene and vaccination, 
and conduct the practical training of physicians in health demon
stration areas. These courses are not compulsory. All rural phy
sicians are, however, invited to attend, and they are expected to 
participate unless special reasons prevent them from doing so. The 
number of physicians attending each course varies between thirty 
and forty. · 

HEALTH CESTRES AITACHED TO THE ISSTITUTI::S. 

Health centres were established for the field investigations and 
practical training of candidates for the position of medical officer 

· of health. 
The Hospital and Malaria Station, Gurbanesti-llfov, and the 

Health Centre at Bucharest are attached to the Institute of Hygiene 
at Bucharest. Beside malaria investigations and control, the 
Gurbanesti-IIfov Station deals with problems of rural hygiene in 
general. Post-graduate students spend some time during the 
summer in rural areas studying malaria problems. The Health Centre 
at Bucharest was organised in 1935 with the help of the Rockefeller 

1 Sera and vaccines are supplied to. health institutions free of charge. To 
army institutions, a discount of soo;. is given for sera and 75% for typhoid and 
paratyphoid vaccines, while 70% discount is accorded to local Insurance societies. 
The value of the products delivered in 1935 was 70 million lei ·In the same year 
approximately 90% of the analyses were made free of charg; (total number of 
analyses 122,880). 

In 1935;36, the Ministry paid for personnel 7.92 million and for material 
7.2 million lei. 
~e _libr~ of the Institute is a very large one ; It Is the most Important 

~al~d hbrary !n the country (in 1935/36, it was consulted by 6,700 readers). 
~chtves roumames de Pathologie experimentale et de AUcrobiologie " Is 

prmted on behalf of the Institute ; extensive contributions are also made to 
other important research publications. 

The Institute collaborates with the Antituberculosis League and prepares 
BC!;' vaccine In quantiti~ which are Increasing year by year. 'At Bucharest, 
10,100 in~ts were vaccmated, 15,805 were kept under observation and 51 390 
home vistls were made by the BCG Social Service alone. ' 
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Figure 10.- DucHAREST HE.\LTH CESTRE. 

Figure 11.- BlJCH .... REST H EALTH CESTRE : PL .... YGR<ll.':>oo. 
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Foundation. The urban and suburban area ste'rved by the centre 
has a population of about 60,000. During the first yte'ar of its 
operation, the centre took a rensus and studied a number of families 
from the social and health points of view. It was able to organise 
the following services : maternal and child welfare, school hygiene, 
distribution of milk, anti-tuberculosis and venereal dist'ase consul
tations and treatment, health eduration, playgrounds, school baths, 
sanitation, home visits, etc. !\o fees are charged for the work 
performed by the cte'ntre. 

The Rural Health Centre at Tomesti attached to the Institute of 
Hygiene at Jassy possesses a longer experience. It began work six 
years ago in a very- mode.st building, whi$ was subsequently 
renovated, enlarged and fully equipped. At present, it is a model 
Cte'ntre for all branches of public health work. The popu1a tion of 

Figurt 12.-TOMESTI Rt:RAL Ht.:ALTII CESTRE. 

this ~raJ district numbers 32,000, in forty-four villages. The 
mac~ery of the centre has been greatly expanded and at pn.•sent 
consiSts of one main centre and eleven sub-ct•ntres Tl f II • 
figures ill t te th ha · 1e o owmg 

us ra e c racter of its work I 19'3 & tl _ · n · · , wre were : 
17,n, eon\ultations ; 

7 ,J!J(J in vestigatiOII!l d · )" · h 
- . . . ea mg Wit elementary.sdwol t•hil,lren . 

2,!11!, home Vl\lls ; • 
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1,720 sanitary Inspections; 
1,973 Wassermann tests; 

35,000 blood analyses In connection with the malaria campaign. 

371 

This centre has collected valuable records in regard to the social
economic conditions of villages and social diseases in rural areas 
and is doing admirable work in the control of malaria. 

The Institute of Hygiene at Cluj directs and supervises the 
health demonstration district of Gilau, which was established in 1931 
and serves as a centre for the practical training of health officers, 
nurses and students. The district comprises twenty-six villages 
with a total population of about 30,000, divided into four rural 
health areas. The villages are scattered over an area of 835 square 
kilometres ; two-thirds of the population live in compact villages 
and one-third in villages in a mountainous region. The main 
occupations are agriculture and forestry. The district has one 
full-time health officer, assisted by a head nurse, a sanitary inspector 
and a clerk, and three part-time physicians (specialists in tuber
culosis, in puericulture and in dentistry). In each health area, a 
physician, aided by a public health nurse, deals with the health 
work. In the central village, a health centre has been constructed 
with rooms for the offices of the district health officer and nurses, 
four rooms for dispensaries, one room for X-ray work and a demon
stration kitchen. In the health centres of each area, accommodation 
is provided, with a waiting-room, a consulting-room and living
quarters for the nurse. In one of these centres, there are living
quarters for the physician. The total expenditure for the demon
stration district health services amounted to 2.09 million lei in 1931 
and 1.32 million lei in 1936. During the first five years, the work 
was supported by the Rockefeller Foundation. The programme 
consists of maternal, infant and child-welfare work, prevention 
and treatment of tuberculosis and venereal diseases, control of 
infectious diseases, health education and sanitation. 1 Consultations 

a In 1935, 21.6% and, in 1936, 19.6% of all pregnant women received medical 
advice and help ; In 1936, the centre took care of 52.1% of all children under 
2 years of age, of 43.3% of pre-school children, and of 83.9% of children attend
Ing elementary schools. In the period from 1931 to 19361nclusive, 5,697 persons 
were examined for tuberculosis and, among this number, 581 cases of tubercu
losis were detected ; among 5,191 persons examined for venereal diseases, 
828 new cases were discovered. In the period 1931-1936, there was a total of 
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are given free anrl the sanitation work is subsidised to the 

extent of 50% to 60%. 

NuRsisG-SCHOOLS. 

The first school of. nurses in Roumania was founded in 1879, the 
training in this school being confined to the care of the sick. The 
present schools have been created since 1918. Professor MoLDOVAN, 

who was General Secretary of the Department of Health in the 
Transylvanian Provisional Government, created the first modern 
nursing-school at Cluj in 1919. At first, the training course lasted 
for one year only ; later, it was extended to eightl't'n months, and 
recently to three years. In all, 303 nurses have graduated from 
this school. The curriculum comprises, in the first year, a three
month preliminary course in practical nursing, the dressing of 
wounds and housekeeping, and 363 hours of theoretical lectures in 
the history and ethics of nursing, anatomy and physiolo&'Y· personal 
and general hygiene, elementary bacteriology, general and applied 
chemistry, principles and technique of nursing, housekeeping, 
physical education, elementary pathology, surgery, internal and 
infectious diseases, pharmacology and nutrition. In the second year, 
there are 208 hours of lectures in epidemiology, child welfare, 
pediatrics, obstetrics and gynrecology, biology, psychology, dietetics, 
physical therapy, tuberculosis, venereal diseases and administration, 
with practical work in the hospitals and laboratory ; while, in the 
third year, 178 hours are devoted to theoretical training in public 
health, pre-school and school hygiene, industrial hygiene, mental 
hygiene, health administration, social problems, professional prob
lems, sociology and statistics, "\\ith practical work in health centres 
and clinics. 

_At Jass~, ~ere is a school for public health and hospital nurses 
With a trammg programme very similar to that of the school at 

·Cluj. The training during the first two years is the same. In the 

70,967 consultations (2o/, pre-natal 1" 7•' 1 r 
children, 13.1% tuberc~losis and at~· 10 n ant, 9.2% pre-school, H.6•;, achool-
1934-1936 5 401) cbildre 

1 
~ venereal dbease case•). In the period 

A great deai was done nl:e~:u:~c ~ated against diphtheria and scarlet fever. 
enlarged, wooden floors laid rivi!s' ~welhngs Were reconditioned, wlndowa 
The birth rate and death rail ar d an wells and a acbool bath con•tructed. 
and 18.7% re•pectlvely), There ell e~e::~~~ ~or the period 1931-19311, 29.3% 
lnfectloua diseases In comparison with th l 8 decrea•ed death rate from 

0 er parts or rural Roumanla. 
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·third year, however, candidates wishing to become public health 
nurses must be given practical training llM>ting from six to eight 
months in the health centres, while the candidates for hospital 
nursing require only two months of such training. 

The schools at Cluj and Jassy are attached to the Institutes of 
Hygiene, and the staff of the latter devote a considerable amount 
of time to the necessary teaching. 

The newly organised school at Bucharest is under the direct 
supervision of the Ministry of Public Health. With the assistance 
of the Rockefeller Foundation and the Ministry, the school will 
shortly be housed in new premises. · 

In the hospitals, there are a few private schools which have 
adopted a similar training programme. 

Candidates desiring to enter any nursing school in Roumania 
must have successfully passed through a junior middle school and 
be between 18 and 30 years of age. 

In all, there are 300 public health nurses, most of whom are 
working in Transylva'!ia; only two-thirds of them have had adequate 
training. An Association of Public Health Nurses has been 
formed, with headquarters at Cluj, for the purpose of improving 
the working conditions of nurses and raising the standard of 

efficiency. 
· Nurses' salaries have been increased by 50%, beginning with the 

fiscal year 1937/38. 

REsEARCH WoRK. 

The long tradition of scientific research which exists in Rou~ania 
has enabled the health institutes and the institutions engaged in 
the investigation of public health problems to continue and publish 
important work. Professor CANTACUZINO, the mas~er of sever~! 
generations of Roumanian scientists, greatly contnbuted to th1s 

effort. 
The work we shall examine comes from : 

(1) The « Cantacuzino • Institute of Sera and Vaccines at 
Bucharest, directed from the beginning by Professor CANTA
cuziNO, and at the present time by Professor JoNEScu-

1\IIHAESTI and Professor CiucA ; 
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(2) The Institute of Hygiene of Bucharest, under the direc
tion of Professor 1\IEZINCEscu ; 

(3) The Institute of Hygiene of Jassy, formerly directed 
by Professor CmCA, and, since 1935, by Professor SLATINEANU 
and Professor BALTEANU ; 

(4) The Institute of Hygiene of Cluj, under the direction 
of Professor 1\IOLDOVAN. 

(1) The Cantacuzino Institute has made a noteworthy contribu
tion to research in applied biology (especially bacteriology and 
serology). In a pamphlet published in 1932, which summarises 
the history of the Institute, a list of 518 publications bears witness 
to its scientific activity (1902 to 1932). We shall only examine 
the work carried out during the last five years (1932 to 1936). What 
characterises this production is the close connection that has always 
been maintained at the Cantacuzino Institute between the study 
of practical problems of immediate importance (epidemics, applied 
hygiene, serology) and that of general biologi,?~l questions. Many 
of the Institute's publications are the outcome of the direct action 
of its late chief and his collaborators in the campaign against infec
tious diseases in Roumania ; but other work is also being carried 
on : ;etiological research, the study of viruses, investigations into 
the chemical and physico-chemical nature of serological reactions, 
and work in experimental medicine, pure cytology and biochemistry, 
some of it of outstanding importance in the history of science during 
recent years. 

The Cantacuzino Institute maintains a close connection with the 
other university institutions in Roumania (Jassy, Cluj), and should 
be considered as the institution which is the focusing-point at 
Bucharest of all the specialised scientific activity of epidemiologists, 
bacteriologists and hygienists. The recent creation of the special 
Institute of Hygiene and its forthcoming installation in the new 
building designed for it at Bucharest will perhaps involve a change 
of venue for part of this scientific activity ; but, in view of the close 
agreement existing between the new Institute of Hygiene and the 
Cantacuzino Institute, this arrangement cannot but lead to useful 
results in the direction of specialising research. 

The 311 sets of work published from 1932 to the end of 1936 can 
be grouped roughly into ten research series. 
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The first series includes research into the problems of immunity, 
which have always engaged the attention of Professor CANTACUZINO 
and his collaborators. The research of G. and A. MAGHERU into 
the rapidity of fixation during immunisation ; the work of 
CoMBIEscu, TzETZU and PoPEscu on the bacteriophage ; the study 
of associated vaccinations, by SuHATEANU, .ALsEscu, and TARco
VEANU ; the experiments of BRAUNER on the part played by the 
red corpuscles in immunity ; the fine research of JoNEscu-MIHAESTI 
and his collaborators into the modifications in the protein equilibrium. 
of the blood-serum in horses undergoing immunisation ; the quite 
recent investigations of CoMBIEscu, !sTRATI and others into the 
action of staphylococcus antitoxin in experimental infection ; and 
those of HoRTOPAN and CIULIN and of ALBEscu into scarlet-fever 
vaccination have established facts of great interest. 

The second series of research concerns infectious diseases, espe
cially scarlet fever, diphtheria, typhus and cerebro-spinal meningitis. 
We should mention the studies of boutonneuse fever transmitted 
by dog-ticks by CoMBIEscu, ZoTTA and others ; the work carried 
out from the epidemiological, diagnostic and experimental points 
of view by JoNEscu-MmAESTI and his collaborators on Nicolas
Favre's disease (1932 to 1935) ; the work on the experimental 
transmission of leprosy by CANTACUZINO and LoNGHIN, with 
demonstration of an invisible phase in Hansen's bacillus (1932) ; 
and the quite recent contribution (1936) of CmcA, BALTEANU and 
CoNSTANTINESCU to the epidemiological study of typhus, demon
strating the eat's receptivity to the virus and the existence of an 
inapparent spontaneous infection. 

Malaria has been studied from the epidemiological and entomo
logical points of view by ZoTTA and his collaborators, and from the 
therapeutic point of view by CmcA, BALLIF and others ; this work 
represents an important contribution to our knowledge of the 
evolution of the disease in relation to the biology of the parasite 
in the blood and organs, and of the action of synthetic drugs and 

quinine. 
The third series (pure bacteriology and research on filter-passing 

viruses) includes the work of BoiVIN and MESROBEANU on the 
chemical composition of bacteria (1932) and on the action of the 
electrolytes on the equilibrium of the phosphorus compounds in 
the bacterial cell (1933) ; the recent research of BOIVIN and his 
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collaborators into the extraction of the complex antigenic poly
saccharid enclosed in Aertrycke's bacillus (1934) ; U1e work of 
ColtBJEscu on U1e dissociation of a strain of anthrax bacillus ; and 
tllat of DAliBOVJCEA!'IU and SoRu on the in vitro action of the 
bacteriophage on the properties of cholera vibrio. 

Among tlle most recent work may be mentioned Urnt of BmvtN 
and !\[ESROBEA!'IU on the composition of the residual antigens and 
the total antigens in Aertrycke's and Gartner's bacilli ; the work of 
PETRovA..·•m on Twort's phenomenon and the reduction of methylene 
blue in transmissible lysis ; the work of 1\lAGHERU, Bmvts and 
others on B. coli endotoxin ; that of PARASCHJVEscu on the total 
somatic antigen enclosed in micrococcus prodigiosus (1936), and Urnt 
of CJUREA on the action of the sodium and calcium ions on the 
respiratory intensity of B. coli. We may also mention the thesis 
of MESROBEA..'<U on the carbohydrate and fat antigens of bacteria; 
the contribution of DAltBOVJCEA..'<U and RoTH to the study of the 
metabolism of bacteria in vaccinated and exhausted media ; the 
study of CoRALJA AGAPI on the hremolytic streptococcus isolated 
from scarlet-fever cases ; and the research of RosCA into the cell
structure of bacteria. 

A long series of experiments (the fourth) was devoted to tuber
culosis, the biology of Koch's bacillus, and methods and technique 
of BCG vaccination (the application of which in Roumania is at 
the present time certainly among the most extensive in the world). 
About a hundred studies have been carried out and published on 
these subjects by the Cantacuzino Institute. Those of NASTA and 
his collaborators are well known. 

Among the works on serology (fifth series) are the researches of 
SIEGLER and SoRu on the physicochemical action of certain metals 
on human sera, under various pathological conditions (1933) ; the 
tests performed by CANTACUZJNO and his collaborators on the sera 
of invertebrates (1934) ; and the work by Gate-Papacostas on formol
gelification in canine filariasis (PoPEscu, 1933) ; on Henry's reaction 
in malaria (BADENSKJ, DtvoL and others) ; on the serological diag
nosis of dourine (ZAHARIA FILIP, 1933 ; JoNEscu, 1935) ; on the 
Well-Felix reaction (CmtstEscu, 1934) ; and on Kopaczewski's 
reaction (CAPPON, 1935) . 

. The sixth series of work was devoted to cytology and general 
biOlogy, under the direct inspiration of Professor CANTACUZINO. 
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It comprised studies on the alterations i~ the ganglionic cells of the 
spinal cord in cases of inanition and in some cases of experimental 
avitaminosis (NicOLAU, 1933) ; on the biological modifications 
in the epithelial tissues cultivated in vitro (CRACIUN, 1933) ; on 
the medulla of the rabbit subjected to action from a distance 
(BRAUNER and SoRu, 1933); on the expulsion of the cell nucleolus 
in certain pathological conditions (JoNEscu-MIHAESTI and 
BADENSKI, 1933); and on the histology of Schwannomata (TUPA, 
1935). 

We shall group into a seventh series the work on hrematology 
and hremopathology-that of NASTA, TociLEscu and BACANU on 
corpuscular sedimen_tation and the leucocyte formula in tuberculosis 
(1933) ; the thesis of SoFRONIE JoAN ELENA on the platelet varia
tions in infectious diseases in relation to the time of coagulation 
(1933-1936) ; research by PoPEscu into eosinophilia and Arneth 
counts in canine filariasis (1933, 1935) ; CRACilJN's work on reticulo
endotheliomata and reticulo-sarcomata (1933-1934), and especially 
the paper by CRACIUN, PAPAZOL and URsu on an experimental 
reticulosis by X-rays and leucocyte trialism ; and lastly the research 
of BRAUNER and SoRu on the reduction potential of normal and 
pathological blood (1934). 

Grouping the work on experimental medicine and pathological 
physiology in the eighth series, we may mention CRACIUN's research 
on the development of cancer grafts under the influence of metabolic 
and hormonal factors (1932) ; the experimental transmission to the 
monkey of a disseminated human encephalomyelitis by JoNESCU
MIHAESTI (1932) ; the production of an acute pseudo-tabetic syn

--drome following experimental inoculation with a filtrate of Nicolas 
Favre's lymphogranuloma inguinale by JoNEscu-MIHAESTI (1932) ; 
the work of 1\IAGHERU and others on the action of tar on immunity 
reactions (1932-1933); BoNcm's contribution to the histo-pathogenic 
study of chronic gastro-duodenal ulcers (1933) ; the experimental 
research into typhus fever in the dog and the spermophile, by 
COMBIEscu and others, and into the permeability of the placenta to 
the same virus (1933); V. BoTEZ' work on experimental diphtheria 
in spermophilus citillus ; the histo-pathological studies on experi
mental poliomyelitis of the monkey, by TUPA (1934); and the research 
of BoNCIU and CoNSTANTINEscu into changes in the internal organs 

in burns (1935). 
14 
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A ninth series may be mentioned-that of biochemical and 
chemical research, which includes work on carbohydrates considered 
in relation to the biology of bacteria (MARBE, BOIVIN and others, 
1935) and on the chemical composition of bacteria generally (BoiVIN, 
BARBER and CIUREA, 1932-1935) ; also the research of SoRu into 
the deshydrogenase of the S and R forms of B. coli, and that of 
CIUREA on the action of the sodium and calcium ions on the 
respiratory intensity of B. coli (1936). 

The tenth series of research, dealing with entomology and para
sitology, comprises chiefly the work of ZorrA and his pupils on the 
Roumanian anopheles ; his well-known study of malaria in the 
Danube Delta (1932) ; a contribution to the study of intestinal 
parasitism in Roumania (ZorrA, RADACOVICI, JoRDAN and MADORE, 
1934); research into the malaria of monkeys (P. knowles1) and its 
transmission to man ; and the previously mentioned work of CIUCA 
and his collaborators on immunity and the treatment of malaria. 

(2) The Institute of Hygiene of Bucharest has published a 
series of papers dealing with : 

(a) Malaria : Dr. LAZAR, in his thesis (1933), has studied the 
diagnosis and symptomatology of chronic malaria ; while Professor 
MEZINCEscu, with F. PETER and D. CoRNELSON, has studied the 
results of treating parasite-carriers and clinical cases with atebrin 
and plasmoquine in a village in the Mostistea valley (1933); he has 
also carried out, with D. CoRNELSON, detailed experiments on the 
efficacy of atebrin and quinine in the prophylactic treatment of 
malaria (1935-1937). 

(b) Rural hygiene : Research work by TATARANU on infection 
by Bang's bacillus on a farm (1932) ; by OLINEscu and BusJLA on 
paratyphoid B infections in rural malaria districts (1933) ; and by 
RAsMERITA on manure in rural hygiene (1935). 

(c) Child, school and industrial hygiene: The work of RASMERITA 
and others on workers' nutrition, the atmospheric conditions in 
work premises ; and child labour. 

(d) Tuberculosis among craftsmen at Bucharest (OLINEscu 
~nd~usu.A, 1~33): ~the country (TATARANU and GoNTEA, 1933); 
and m the umvers1bes (work of 0LINEscu and his collaborators on 
the clinical, bacteriological and radiological control of students of 
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the Faculties of Medicine and Pharmacy at Bucharest, and of the 
High School of Physical Education, etc. (1934). 

(e) Biological chemistry and morbid physiology (work of 
MEZINCEscu and his collaborators on the part played by amino 
acids in the endogenous nitrogen expenditure, on the biochemistry 
of certa·in micro-organisms, on technical problems affecting the 
determination of the non-protein nitrogen in the tissues, and others). 

(3) The Institute of Hygiene of Jassy affords a remarkable 
example of intense production by a group of scientists who have for 
a long time been working with a common aim in a provincial district 
relatively poor in economic resources. It is to a large extent the 
work of Professor M. CmcA, formerly Professor of Hygiene at Jassy, 
now at Bucharest, which has been taken up and carried on by his 
collaborators in the Jassy Faculty, Professors SLATINEANU, 
BALTEANU, BALLIF, .ALEXA and others. 

The bibliography, which includes 130 publications since 1930, 
will permit us to follow developments in the problems of applied 
biology on which the research at the Institute has hinged. Exper
imental malaria (immunity in malaria, clinical and parasite cycles, 
species and strains of parasites, comparative efficacy of different 
treatments) is one of the problems studied at Jassy under the 
direction of Professor CIUCA, with the co-operation of Professor 
BALLIF, Director of. the Mental Hospital and holder of the chair of 
psychiatries at Jassy, and of CHELAREscu. The contribu
tion of the Jassy School in this field may nowadays be asserted to 
rank among the most important in Europe. A score of papers have 
been published on this subject by CmCA, BALLIF, BALTEANU, 
CHELAREscu, etc. The careful observation of 2,681 artificially 
infected patients, some of whom have been followed up for 9 years, 
has made it possible for scientists at the Socola Malariological 
Station (to which the Rockefeller Foundation has lent its support), 
near Jassy, to reach interesting conclusions. As Professor CIUCA 
says in his paper on immunity in malaria (1935):" This institution 
may claim some of the credit for placing the study of the problem 
of immunity in experimental human malaria on a sound experimental 

basis." 
Since 1925, the Socola and Tomesti malaria observation and 

experimental study stations and the lzolarea Hospital have been 
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engaged, under the auspices of the Health Organisation, on research 
into the comparative efficacy of ap.ti-malaria products-secondary 
cinchona alkaloids, total cinchona alkaloids, synthetic products, 
etc. The results of this research have been discussed in the Malaria 
Commission and embodied in its reports on the therapeutics of 
malaria. This work has been carried out by 1\[. CIUCA, BALTEANU, 
IRrnEscu, E. 1\IANouu-ALExA, CoNSTANTINEscu, 1\l. FRAJ'1KE, 
CHELARESCU, AGAPI and 1\IiCU. 

Scarlet fever, which holds an important place in morbidity and 
mortality in Roumania, has also formed the subject-matter of a 
research series based on the work of Professor CANTACUZINO and 
carried out by CmCA, BALTEA.l•IU, TuooRANU, E. 1\IANouu-ALEXA, 
GHIORGHIU, ToYA, l\[. FRANKE. C. AGA.PI and CRACIUNEscu. The 
problems studied by these workers are connected \\ith the diagnostic 
value of the Dick test, the role of the hremolytic streptococcus in 
scarlet fever, the interpretation of the blanching phenomenon, and 
the treatment of scarlet fever by a convalescent serum. For two 
years, GoRDON and JA..,.NEY, of the Rockefeller Foundation, in co
operation with C. AGAPI and E. 1\IA.Nouu-BALTEA.NU, have been 
carrying out a study on hremolytic streptococcus isolated from 
scarlet-fever patients. There are also studies by BALTEANU and 
ALEXA (1930) on the changes in the humoral fluids in scarlet fever 
and On the acid-base equilibrium and by SLATINEA..'IU, BALTEANU 
and their collaborators (1935), on the part played by sodium 
chloride in certain cases of scarlet-fever anuria. 

A certain number of papers were devoted to pellagra ; in parti
cular, the research of CIUCA, SLATINEANU, BALTEANU, ALEXA and 
others on the metabolism of pellagra patients (1934), and the study 
of the alimentation of peasants i"l the pellagra area of Moldavia 
(1935) by AYKROYD, ALEXA and NITZULESCU, which brought 
weight deficiencies of vitamin B2, of calcium, of biologically adequate 
proteins and of protective foods (milk, green vegetables) contrasting 
with an excess of corn. 

Lastly, reference should be made to papers on various aspects of 
the tuberculosis problem and to a series of biochemical and ex
perimental researches on typhus fever which helped to show the 
existence of the unapparent disease as a human reservoir of infection 
(CIUCA, BALTEA.NU and CONSTANTINESCU, 1935). 
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(4) The Institute of Hygiene of Cluj has published, since 1930, 
about a hundred papers devoted partly to questions of health 
technique and practical hygiene, partly to pure scientific research. 
During 1932, it published, under the direction of Professor MoLDOVAN, 
monthly instructions and information on health technique, epidem
iology and prophylaxis, which make up an important collection 
of 742 pages. 

From 1932 to the end of 1936, the scientific activity of the 
Institute may be summarised as follows : 

In the matter of health legislation and organisation, Professor 
MoLDOVAN has advocated in numerous publications the 1930 Health 
Law, which embodies the principles of preventive medicine, and so 
meets the real needs of the population. M. ZoLoG showed by his 
studies of the model health district of Gilau, which is under the 
supervision of the Institute of Hygiene, the superiority of a health 
organisation based on preventive me.dicine. 

The control of arsenobenzenes and their action on the human and 
animal organisms were studied by M. ZoLOG and 0. CoMSIA (1935/ 
36) in papers on the part played by the reticulo-endothelial 
system in the chemo-therapeutic mechanism of the arsenobenzenes 
and on the value of the international method of evaluating the 
toxicity of the arsenobenzenes. 

In the matter of infectious diseases, we should mention the 
research of T. TuRcu and E. MoRARIU into the B. abortus undulant 
fever (1932-1934) ; that ofT. TuRcu into diphtheria and scarlet
fever vaccination (1933-1935) ; and that of J. MoLDOVAN into the 
tuberculosis bacillus and the pneumotropism of acid-fast bacilli 
(1936). 

L. PRODAN studied cadmium poisoning and several other ques
tions of occupational and industrial hygiene. 

The statistical works published by P. RAMNEANTZU (1934-1936) 
deal with the demographic situation in Roumania (especially in the 
provinces of Transylvania and the Banat),. movements of the 
population, depopulation factors in certain regions, infant 
mortality, etc. 

Lastly, in the sphere of national biology, general race-improve
ment, eugenics and anthropology, J. MoLDOVAN, 0. CoMSIA and 
J. F.AcA.oARU have published numerous studies. 



382 SECOND REPORT ON CERTAIN EUROPEAN SCHOOLS 

10. THE INSTITUTE OF PUBLIC HEALTH IN SOFIA. 

The central authority in public health is the Ministry of the 
Interior and Public Health, its department of health being organised 
on the follo"ing plan : Hygiene and social medicine, hospitals and 
institutions dealing with the treatment of patients, infectious 
diseases ·and vital statistics, pharmacies and control of drugs, 
institute and school of public health. The country is divided into 
seven departments and eighty-four districts, each with a medical 
officer of health. 

The health work is helped forward by 2, 719 physicians, 1,361 feld
schers, 955 mid'\\ives, 919 sanitary inspectors, 425 hospital and 
eighty public health nurses. In the central administration forty-six 
health officers are employed, in the departmental services seven, 
in the districts eighty-four, in rural communes 500, in the cities 143. 
As regards physicians generally, 579 work in rural areas, 2,140 in 
the cities ; altogether 1,505 are employed in the public services. 

Compulsory Government insurance covers the risk of accidents, 
occupational diseases, sickness, maternity, invalidity and old age. 
The number of insured persons (excluding members of families) 
was 251,268 in 1933f34. Out of a total Social Insurance Fund 
expenditure. of 84 million leva in 1933/34, 35.6 million leva were 
spent on cash benefits, m~dical assistance in sickness and maternity 
insurance. · 

The Institute of Public Health was housed for some years in 
provisional premises. Its total expenditure was, in 1932/33, 
3.69 million leva and, in 1937, the estimates amounted to 6.38 million 
leva. There are three departments in the institute : 

(1) Department of· Microbiology : It produces sera ·and vaccines which 
are generally given free of charge to public health Institutions. It also controls 
and otandardises the diagnostic methods for the country as a whole. 

(2) Department of Chemistry : It examines the foodstuffs, drugs, phar· 
maceutical preparationo and waters, and makes chemical analyses In connection 
with judicial proceedings. 

(3) Department of Hygiene : It Is concerned with the study of hygiene and 
health education. 
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Beside this institute, there are in the country six laboratories 
similarly organised but mainly for diagnostic purposes; the labora
tories in Trnovo and Varna produce anti-rabic vaccine. 

A School of Public Health attached to the Institute of Public 
Health organises courses for physicians and auxiliary personnel. 

While the Institute was housed in provisional quarters, its acti
vities were much restricted. A new building has been constructed 
and equipped with the aid of a grant of 19 million leva from the 
Rockefeller Foundation. The State contributions amoun~ to over 
20 million leva. 

Figure 13.-FRoNT VIEW oF THE INsTIT.UTE oF PuBLIC HEALTH AT SoFIA. 

The records of the Institute's work during the last three years 
show a considerable increase in all departments. Between 1934 
and 1936 the number of bacteriological examinations increased 

' . . 
from 7,900 to 23,500; and the number of serological exammatlons 
from 9,800 to 19,800 ; the production of sera and vaccines is sufficient 
to meet the full requirements of the country. 
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Courses in Public Health.-Paragraph 221 of the Health Law of 
1929 provides that all communal, district, departmental or school 
physicians must have spent at least one year in a clinic or in a 
first-class Government hospital after completing their medical 
studies. Permanent appointments can be obtained only by 
physicians who have attended a special course in the Institute of 
Public Health and who have passed the examinations in health 
legislation, health administration, epidemiology, general hygiene, 
forensic medicine and psychiatry. This applies also to the physi
cians who have been in the service less than five years. The length 
of these courses is not determined by law but can be altered by 
decision of the Health Department of the llinistry and on the advice 
of the Higher Medical Council. 

The courses started in 1929/30. Forty physicians attended the 
first course. In 1932, another course was held for country physi
cians with the same number attending them. In 1936, a course 
was held for thirty-seven physicians in communal and city service. 

Physicians attending these courses pay no fees and receive their 
salary and travelling expenses to Sofia and back. For practical 
instruction, the Institute uses the city health centre in Sofia which 
was established in 1931 ; recently, the village health centre in 
Golemo Komarje, established in 1933, has been used for the practical 
training of health visitors and nurses. 

The Institute also arranges special courses ; in 1934 and 1935 
it organised six-week courses of bacteriology for country physicians. 
Ten country physicians attended each course. In 1936, with the 
help of the Institute, two courses of malariology were held at Burgas 
and were attended by seventy county and communal physicians. 

The course for physicians given in 1936, comprised lectures on 
general hygiene, social hygiene, epidemiology, medical statistics, 
alcoholism, child welfare, trachoma, tuberculosis, malaria, 
health propaganda, school hygiene, microbiology, health co-opera
tives, health laws, health administration, sanitary engineering, 
forensic medicine and psychiatry (128 hours of theoretical instruc
tion and forty hours of practical training). The lecturers were 
university professors and specialists from the Department of Health 
and from the Institute of Public Health. 
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RESEARCH WoRK. 

As the Sofia Institute of Hygiene has only quite lately been 
established, the scientific research carried out by its staff covers a 
period too brief to allow of the publication of results. Mention 
should, however, be made of the work of Dr. KoJUHAROFF, the 
Director of the Institute, on " Methods for the Bacteriological 
Analysis of Drinking-water" (1936). As for malaria, its epidemi
ology has been studied by MARKOFF, who recently published a paper 
on " Malaria in Bulgaria during the Last Fifteen Years". This 
contains interesting details of the efforts made and the results 
secured in that country, together with a tribute to the valuable 
collaboration of CoLLINs, of the Rockefeller Foundation, in this 
field. 
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11. THE WARSAW STATE INSTITUTE OF HYGIENE. 

INTRODUCTION. 

The health administration of Poland was for several years controlled 
by a Ministry of Health, which was later abolished. At present, 
the 1\lmistry of Social Assistance and the Ministries of the Interior 
and Education are responsible for the health services. 

The Ministry of Social Assistance is divided into the Department 
of Public Health and that of Labour arid Social Welfare. The 
Ministry of the Interior deals with the specifically hygienic aspects 
of matters of sanitary engineering. The Ministry of Education 
has charge of medical education, of school hygiene, and, in part, 
of physical education, which is now concentrated in the newly 
established Central Institute for Physical Education.1 

The health services of the railways are under the Ministry of 
Communications. 

For administrative purposes, Poland is divided into seventeen 
provinces (wojwodstwa). Warsaw, the capital, has the status of a 
province. The provincial administrations maintain departments 
corresponding to the Ministries of the Central Government. A 
province comprises a population of about 2 millions. The provinces 
are divided into 2-U rural and twenty-one urban districts, each with 
a population of from 25,000 to 125,000. Districts are subdivided 
into communes. For the purpose of the health services, the com
munes have been combined into 735 health areas. In the rural 
parts of Poland, 235 special health centres have been organised.• 

1 The Central Institute for Physical Education, situated in grounds covering 
seventy-three hectares, was opened in 1930 in a large building, comprising 
lecturP rooms, laboratories for practical work, medical examination rooms, 
physical training equipment, a dormitory, a dining-room and a library. The 
Institute gives training to physical education instructors and teachers, mainly 
for schools and the army, examines and improves methods of physical training 
and undertakes research work. For these purposes. the lnnitute maintalna 
special depariments of anatomy, anthropology, applied physiology, physics 
and chemistry, psychotechnics and a cardiograpbical laboratory. The course 
lasts two years for both men and women students. It comprises 3 070 hour1 
of actual work. Hygiene is tau~ht In the third and fourth terms, ~lnety-four 
hours being devoted to this sUbJect. The Director nf the State Institute of 
Hygiene Is on the teaching stan. 

1 The centres are housed mostly In new buildings, and serve as model hygiene 
and preventive medicine Institutions. Five hundred doctors 402 nur•ea and 
ninety sanitary Inspectors work in the centrea. ' 
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The Department of Health in the ~linistry of Social Assistance 
comprises five sections, concerned with : (1) legal questions, drafts 
of laws, regulations ; (2) the supervision of preventive health work ; 
(3) the supervision of the institutions which provide for medical 
treatment ; (4) the supervision of pharmacies, control of drugs and 
pharmaceutical preparations ; and (5) the technical services of the 
health administration. 

The Minister is advised by a Central Council of Health ; the 
Institute of Hygiene, with its regional branches, is a technical 
organ of the Ministry. 

There are 12,600 physicians in Poland, of whom twenty are 
employed in the Central Health Administration of the Ministry and 
264 in the Provincial and District Health Services as medical officers 
of health. The physicians of the districts and· the communal 
health officers are appointed by the local authorities. 

Medical officers of health in the State service receive salaries 
varying between 300 and 700 zloty a month, and are considered as 
full-time officials ; in reality, however, the majority of them have 
subsidiary employment 

About 15% of the total population is insured against sickness, 
accidents and invalidity ; 3,600 physicians are employed by the 
Social Insurance system, with fixed salaries ranging from 350 to 
750 zloty a month. Part-time physicians are paid on an hourly 
basis--i.e., 85-150 zloty a month for one hour of work a day.1 

More than 2,000 physicians live in Warsaw. In rural areas, the 
proportion is one physician to 6,000-7,000 inhabitants.• 

I 

1 Special courses In social medicine have recently been organised by the 
Ministry of Social Welfare and the Social Insurance Board In collaboration 
with the Faculties of Medicine. The courses were held at Warsaw, Krakow, 
Lwow, Poznan and Wilno. The first course was organised In Warsaw, startmg 
on January 18th, 1937, with an attendance of fifty students, the majority of 
whom were physicians belonging to social insurance Institutions. The course 
consisted of lectures, visits to health Institutions and factories and a seminar 
In the final stages of the course. Tbe lectures were given in the evening three 
times weekly. The following subjects were treated : 

Social insurance-forty-five lectures ; 
Industrial hygiene-nine lectures ; 
Social hygiene and public health-nine lectures ; 
Organisation of medical care-seven lectures ; 
Legal responsibilities of physician-even lectures. 

• A detailed description of the organisation of the Health Administration 
Is given In the publication :" L'Hygiene publlque en Pologne ",edited In 1933 
on behalf of the Health Organisation of the League of Nations. 
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By the Decree of January 16th, 1925, medical officers of the State 
Health Service must have completed one year of special training
i.e., si'<. months in the health administration and a course to six 
months of public health training given by the School of Hygiene. 
On the completion of this training, they are required to pass an 
examination in the following subjects : 

(1) General knowledge of constitutional and health laws ; 
(2) State and local administration ; 
(3) General knowledge in the practice of administration ; 
(4) Health administration ; 
(5) Hygiene, epidemiology and vital statistics ; 
(6) Forensic medicine ; 
(7) Forensic psychiatry. 

These requirements are not strictly observed, and the Government 
may appoint medical officers who have not had the above training. 

The economic crisis has made its effects felt on the State finances, 
and, since 1930f31, budget receipts have declined steadily. There 
has been drastic retrenchment mainly by cuts in salaries and pen
sions and the reduction of expenditure on new constructions and 
material. The total expenditure fell from 2,992.7 million zloty 
in 1929f30 to 2,168.4 million zloty in 1935/36 (estimates). Corre
spondingly, the expenditure for health was reduced from 14.3 to 
11.4 million zloty, the proportion which it bears to total expenditure 
being brought down from 2.1% to 1.870/o.1 Local administra
tions, especially in the provinces and municipalities, spend a 
considerable amount on health services,• but the economic crisis 
has affected them also. 

POSITION OF THE INSTITUTE OF HYGIENE 

IN THE HEALTH ADMINISTRATION: RECENT DEVELOPMENTS. 

The State Institute of Hygiene acts as a technical organ of the 
Depa~ment of Public Health of the Ministry of Social Assistance, 

1 Economic Intelllgence Service ; League of Nations. 
1 Autono~o~s urban administrations with a population of 8.6 millions have 

spent 36.4 mtlhon zloty for health work, and the rural ~tdmlnistrations with a 
population of 23.2 millions, 16.4 million zloty. The bulk of this money was 
spent on hospital maintenance (accounts for lll3at3~). The estimates for 
1936/37 ohow only slight diflerences. 
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and provides Public Health training for State employed health 
officials. It is entrusted, by order of the Ministry of Social Welfare, 
with the supervision of the municipal bacteriological laboratories 
as well as the control of foodstuffs. 

In 1930, Dr. Gustav SzuLc was appointed Director of the Institute 
of Hygiene. 

In 1933, a special service for the control of hormone preparations 
and for the biological examination of pharmaceutical products was 
organised and a laboratory for the analysis of mineral waters was 
established in the department of chemistry. 

In 1935, four State institutes for the control of foodstuffs, which 
were formerly independent, became parts of the Institute of Hygiene. 

In 1936, a Department of Hydrology was established in the 
Institute, to control water supplies throughout Poland. The 
branch institutes of Poznan, Lwow, Wilno, Krakow, Lodz, Lublin 
and Gdynia have already similar services. 

The Ministry of Social Assistance has appointed seven specialists 
in epidemiology who co-operate with the State Institute of Hygiene 
and branch institutes and with the provincial health authorities in 
the control of epidemic diseases. 

In 1935, an Institute of Mental Hygiene was established with the 
aid of the Rockefeller Foundation, for the purpose of centralising 
and directing research, teaching and education in the matter of 
mental hygiene, as well as for the organisation and management 
of a model clinic and a dispensary for neuropathic children. 

TEACHING STAFF OF THE INSTITUTE. 

Owing to budgetary difficulties in 1931, a reduction in the teach
ing staff of the State Institute of Hygiene became necessary. This 
reduction was not very great, however, and, taking all the depart
ments of the Institute of Hygiene together and excepting persons 
working on a daily basis, the present staff comprises 312 persons. 
Of this number, 176 are specialists and senior officials, and 
136 auxiliary employees, clerks, laboratory assistants. The senior 
staff consists of thirty-nine doctors, forty-two chemists, five phar
macists, two veterinary surgeons, fifteen bacteriologists and 
seventy-six officials. 
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The staff of the Institute is not on a full-time basis. The chiefs 
of departments are paid 800-1,000 zloty per month : the others, an 
average of 300-100 zloty a month. 

BUDGET OF THE INSTITUTE. 

The expenditure of the State Institute of Hygiene is met out of 
Treasury Funds. The Department for the Production of Sera and 
Vaccines is self-supporting, meeting its expenses from the sale of 
its biological products. During the years 1932-1934, the State 
Institute of Hygiene received a subsidy from the Rockefeller 
Foundation which enabled it to extend its activities in spite of 
budgetary difficulties arising out of the economic crisis. 

Amounts spent by the Institute of Hygiene. 
(In zloty.) 

Expenditure met Expenditure of the self-.upporting 

Year from Treasury Funds Department for the Production 
of Sera and Vaccine,. 

---
Penonnel 1 ~Ia let ial Total Personnel Material ToW ,--1931/32 ..... 506,864 264,392 771,256 351,862 709,609 1,061,471 

1932133 ..... 402,482 . 241,840 644,322 341,314 717,226 1,058,540 
1933134 ..... 675,201 343,982 1,019,183 365,861 544,015 909,876 
1934135 ••••• 595,142 326,160 I 921,302 359,329 715,965 1,075.294 
1935!36 ..... 580,058 309,058 SS9,462 356,8!18 61!3,872 1,040,770 
1936/3i', ... 618,710 322,6311 941,340 417,490 758,610 1.176,100 
1937/38' .... 741,320 400 .. 00 1,141,720 420,700 898,900 1,319,6001 

1 Estimated expenditure. 
• In addition to the Department for the Production of Sera and Vaccines 

there are also the following self-supporting activities : ' 

1. The Analytical Laboratory of the Institute, whose expenditure and 
estimates are as follows: (In zloty.) 

Year 
1933/34 .......... .. 
1934/35 ........... . 
1935/36 ........... . 
1936/37* .......... . 
1937/38* .......... . 

Penonnel 
77,067 
99,354 

137,126 
155,500 
287,400 

2. The Institute of Mental Hygiene: 
1936/37* .. • .. .. .. .. 55,200 
1937j38* • • • • • • • . • • • 55,000 

3. Living-<Juarlers for the Students: 
1935/36 • • . • • . • • • . • • 21,489 
1936/37* .. • .. .. .. .. 17,600 
1937 /38* .. .. • .. • .. • 19,500 

• Eatimated expenditure. 

Material 
38,099 
61,887 
78,672 
59,300 
59,700 

25,300 
30,900 

17,738 
24,400 
28,000 

Total 
115,166 
161,241 
215,798 
214,800 
347,100 

80,500 
85,900 

39,227 
42,000 
47,500 
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ORGANISATION AND ACTIVITIES OF THE INSTITUTE. 

The Institute is divided into six Departments : 

(1) Bacteriology and Experimental Medicine (Director : Professor 
Dr. L. HJRSZFELD) ; 

(2) Chemistry (Director : Dr. lll. DoMINIKIEWJcz) ; 
(3) Sera and Vaccines (Director : Dr. J. CELAREK) ; 
(4) Public Health Instruction (School of Hygiene) (Director 

Dr. W. CHODZKO) ; 

(5) Control of Food (Director : Dr. S. KRAUZE) ; 
(6) Hydrology (Director : Eng. M. A. SZNIOBls). 

The Institute has nine branches-in Lublin, Lwow, Gdynia, 
Lodz, Krakow, Poznan, Torun, Vilna and Katowice. 

The work of the Department of Bacteriology and Experimental 
Medicine has greatly expanded in the last few years. In 1925, the 
Institute of Hygiene examined 44,664 specimens and in 1935, 
394,355. Of these, examinations for typhoid fever account for 
30.3% ; those for typhus 6.3%, and those for diphtheria 3%. The 
serodiagnosis of syphilis also occupies an important place. The 
control of sera is conducted by the same department, and, in 1935, 
1,614 preparations were examined. It also carried out vaccinations 
against diphtheria: 170,474 children under 15 have been vaccinated 
since this measure was first applied. The Department endeavours 
to promote co-operation with the district officers for the control of 
epidemic diseases. The Wassermann Laboratory of this Depart
ment prepared 70 Iitres of antigen in 1935. It is also responsible 
for the supervision of the disinfection and disinfestation services. 

The Chemical Department examines the pharmaceutical prepa
rations. In all, 1,887 specimens were examined in 1935. 

The Department for the Production of Sera and Vaccines and 
Biological Products increased its production in 1935 ; it prepared, 
as regards sera : 

309 million units of diphtheria antitoxin ; 
193 million units of tetanus antitoxin ; 
257 litres of antimeningococcus ; 
471 Jitres of antistreptococcus ; 
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and, as re-gards vaccines : 

650,129 doses of typhoid fever vaccine; 
400 litres of diphtheria anatoxin ; 
538 litres of diphtheria and scarlet-fever anatoxin ; 

1,641,000 doses of vaccine lymph. 

The insulin re-quireme-nts of Poland are met in full by the Institute; 
in 1935, 17,039,400 units were produced for the require-ments of the 
country and for sale abroad (in 1934 : 8,846,800 units). 

0EPARn!ENT OF INSTRUCTION IN HYGIENE : ScHOOL OF HYGIENE. 

Though it began work in 1924, the School of Hygiene was not 
officially inaugurated until April 1926. The staff of the School 
numbers thirty-seven, including an auxiliary personnel of eleven. 
Instruction is provided for : 

(1) Candidates for posts in the Public Health Services : 
The duration of the course is six months, from October 1st to 
March 31st. 

(2) Candidates for the post of sanitary inspector : The 
duration of the course is four months, from the middle of 
January to the middle of 1\fay. 

In addition, the School organises special courses for doctors, 
teachers, labour inspectors, engineers, social workers, physical 
training instructors or supervisors. 

The number of students taking the six-month public health 
course of training varies from twenty to thirty.l Those already 
occupying posts are seconded with pay during the period of training; 
others receive grants from the Ministry of Social Assistance (250 zloty 
per month) ; and some study at their own expense. With few 
exceptions, all those who have followed the course of training have 
been given posts either in the Government or the Municipal Health 
Services. 

The Institute pays over to the School 42,000 zloty annually for 
the organisation of courses. Lecturers (including members of the 

1 Each year there !1 an average of seventy candidates for the post-graduate 
course In public health, but not more than thirty are admitted. 
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staff of the Institute) are paid 10 zloty per hour of theoretical and 
8 zloty per hour of practical teaching. 

A six-month course of training is required of all candidates for 
·posts in the State Health Service. This stipulation does not, as 
a rule, extend to municipal doctors, though there are some munici
palities which either require from candidates the certificate in 
question or send their doctors to follow the course. A certificate 
is granted at the end of the course, but no scientific degree. 

Organisation of the School of Hygiene. 

The School of Hygiene has the following sections : 

(1) Statistics, Epidemiology and Social Hygiene: Director, Dr. KAcPRZAK. 

This section collects and collates the statistical material on Infectious diseases 
(fifty cities report directly to the section), and demographical material in general ; 
it also carries out studies concerning population problems In various countries. 
In the field of rural hygiene, It works out methods of health education and 
studies the possibilities of improving rural housing. 

(2) Industrial Hygiene: Director, Dr. B. NoWAKOWSKI. 

This well equipped section undertakes special studies In regard to poisoning 
in industry, ventilation, heating, lighting and other subjects relating to industrial 
hygiene. It proposes to the Ministry and other authorities schemes for the 
organisation of Industrial hygiene services and draft regulations for the protec
tion of the workers' health in Industrial enterprises. 

'(3) Biochemistry and Nutritional : Director, Dr. G. SzuLc (who is also the 
Director of the Institute of Hygiene). 

This section examines vitamin preparations, biological products, and tests 
the value of different foods, nutritional questions being studied In relation to 
local needs. Four special laboratories are attached to the section : (a) Bio
chemistry, (b) Histology, (c) Biology and (d) Pharmacology. 

(4) Institute of Mental Hygiene: Director, Dr •. K. DABROWSKI. 

(5) Museum, (6) Library and (7) Living-quarters for students. 

The museum provides an excellent opportunity for studying practical public 
health problems In general and those of Poland in particular. The material 
is very well presented and special attention is paid to rural. hygiene. The 
Library contains 2,750 volumes, and 7,773 publications, and receives 235 
periodicals. In the living-quarters, the students can have full board and 
lo:l~ing for from 3 to 3.50 zloty per day. 

15 
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Figurt I-I.-SCHOOL OF HYGJE:SE : INSTITUTE OP :\{ENTAL HYOIEN P.. 

Figurt 15.-" A)(ELJA" HEALTH CENTRE AT \VARSAW. 



AND INSTITUTES OF HYGIENE 395 

In 1936, the Sanitary Engineering Section of the School became 
the Department of Hydrology of the Institute of Hygiene. 

From 1924 to the end of 1936, 134 courses were organised, with 
6,851 students, of whom 1,970 were doctors. I 

• These courses consisted of : 

A. Basic Courses: 

1. Six-month course for district health officers. Eleven such courses 
have already been given to 260 students. 

2. Four-month course for sanitary inspectors (nine courses to 325 
students). 

B. Permanent Courses : 

1. Three-week course for medical directors of Centres (eight courses 
to 219 students). 

2. One-week courses for trachoma doctors (ten courses to 522 students). 
3. Three-week courses for elementary school teachers (fifteen courses 

to 1,357 students). 
4. One-week courses for social workers for the campaign against 

alcoholism (ten courses to 2,004 students). 

C. Special Courses : 
1 . Supplementary courses for district physicians already In the service. 
2. For school physicians. 
3. For doctors supervising athletic training. 
4. For doctors employed by the Health Insurance system. 
5. Preventive medicine for medical practitioners. 
6. Courses of specialised medicine for general practitioners. 
7. Tropical medicine and hygiene for doctors. 
8. Eugenics for doctors. 
9. Health education for doctors. 

10. Schick test technique for medical practitioners. 
11 . Bacteriology and hygiene for military doc~ors. . . 
12. Special Instruction for doctors engaged m the campa1gn agamst 

tvphus. 
13. Co~rse for medical students In charge of the supervision of sanitary 

conditions in vacation camps. 
14. For district engineers. 
15. For labour inspectors. 
16. For secondary-school teachers. 
17. For teachers in agricultural schools. 
18. For physical education teachers. 
19. Statistics. 
20. Nutritional chemistry. 
21. Health legislation for judges and lawyers. 
22. For anti-tuberculosis visiting nurses. 
23. For nurses of the rural health service. 
24. For nurses In children's nurseries. 
25. For nurses of the mental hygiene> service. 
26. Advanced courses for midwives. 
27. Courses for social welfare workers. 
28. Courses for women social welfare> workers. 
29. For welfare nurses of sports associations for the working classes. 
In all, 2,839 persons have attended these courses. 
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Curriculum oflhe Course for Public Health Officers. 

The course is limited to twenty-four regular students ; two or 
three special students may be admitted above that number in all 
the branches of the course except that of forensic medicine. All 
students must be holders of medical degrees and must have a licence 
to practise medicine. 

The course begins on October lst and ends on March 31st. 

Number of houn 

Subj..:t Laboratory 
Lectures or field Total 

work 
--------

Stclion I: 

Bacteriology and immunology (includ-
ing medical zoology) ••..••••.••••• 49 28 i7 

-----
viz: 

Bacteriology, immunology •••.••.•• 30 24 54 
Smallpox vaccination ••••••••••••• 3 --- 3 
Anti-rabic vaccination ••••••.•••.• 2 - 2 
Serum and vaccine production •....• 2 - 2 
Medical zoology •••..•••..•••.•..• to 4 14 
Parasitic fungi •.....•••••••..•••• 2 --· 2 

Section II: 

Epidemiology and vital statistics : • ••• 56 76 132 

,.;z : 

Epidemiology and sanitary statistics. 30 34 64 
Methods of statistical Investigation 

and registration .•.•••..••.••..• 6 - 6 
Disinfection ..................... 8 - 8 
Training In the acute contagious 

disea<;es hospital ..•..••..••.•.•. 12 42 54 

-·--- -
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-
Number of hours 

Subject Laboratory 
Lectures or field Total . work 

Stction 11 I : 

Sanitary engineering ................ 45 14 59 
viz: 

Water-supply 
•••• 0 0 ••••••• 0 ••••• 19 8 27 

Sewage disposal .................. 12 6 18 
City planning ......•............. 4 - 4 
Garbage disposal and city cleaning .. 4 - 4 
Hygiene of dwellings and institutions. 6 - 6 

Section IV: 

Industrial hygiene and physiology .... 30 24 54 

viz : 
Physiology of work ............... 4 2 6 
Ventilation and heating ........... 6 1 7 
Light • 0 ••• 0 •••••••••••••• 0 0 • 0 ••• 4 1 5 
Occupational diseases ............. 8 - 8 
Industrial safety and protection of 

labour ••••••••••• 0 •• •••••••• 0. 8 - 8 
Practical training in factory inspec-

tion ••• 0 ••••••• 0 • •••• 0 ••• 0 •••• - 20 20 

Sections I-IV are covered in three months-i.e., October 1st to December 22nd. 
One day weekly is devoted to field work in epidemiology for case investigations 
under the direction of city health officers: the cases are discussed at the seminar 
held in the afternoon of the same day. 

Number of hours 

Subject 
Lectures 

Laboratory 
or O•ld Total 

work 

Section V: 
Physiology and hygiene of nutrition ... 18 18 36 
viz: 

Nutrition, its physiology and chem-
is try ••• 0 ••••••••••••••• 0 •• •• 0 10 18 28 

Control of foodstuffs .............. 6 - 6 
Organisation of drug control ......• 2 - .2 

Practical work on the control of foodstuffs is done once a week during January. 
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Number of houn 

Subject Laboratory 
Lectures or ft~ld Total 

work 

Stciion \"1 t 

Social hygiene (public health) and health 
administration •....•....•.•...••• 86 172 258 

1. Tuberculosis (social pathology and 
pre\·ention) ................. 6 - 6 

2. Venereal diseases (including occu-
pational skin diseases) ...•.... 6 - 6 

3. Ophthalmology ............... 4 - 4 
4. Cancer •• 0 ••••• 0 •••••••••••• 0 0 2 - 2 
5. :Mental hygiene .......•........ 4 - 4 
6. Alcoholism •• 0 •••••• 0 •••••••• 0 2 - 2 
7. Maternal and Infant welfare ..... 8 - II 
8. Eugenics • 0 •• 0 • 0 ••••••••••• 0 •• 2 - 2 
9. Public health nursing ...•......• 2 - 2 

10. School hygiene and health educa-
tion ••• 0 ••••••••••••••••••• 6 - 6 

llasic State administrative laws •• 16 - 16 
Health legislation ............. 12 - 12 
Social insurances ...•..•.•.....• 4 - 4 
Public health administration ••.• 8 - 8 
Current problems of public health 

administration .............. 4 - 4 
Field training In health work •..• - 108 -
Field training In social hygiene 

work ••••• 0 •••• 0 0 0 ••••••••• - 40 -
Seminar in health administration. - 24 -

Seciion VII: 

Forensic medicine •.........•......• 35 104 139 

Forensic medicine ...............• 23 92 115 
Psychiatry ...................... 12 12 24 

Section VIII : 

Gas defence (toxicology of poison gases, 
first aid in gas poisoning) •....•.... 16 - 16 

Total number of hours •...•• 335 436 771 
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Curriculum of the Course for Sanitary Inspectors. 

Subject 

Section I.-Generalities : 

1. Physics , ...................... . 
2. Chemistry .................... .. 
3. Anatomy and physiology , .•..•.... 
4. General and personal hygiene •.•••. 
5. Organisation of government and 

communal authorities ...•...•.• 
6. First aid in urgent cases ••.•••.••.• 
7. Anti-gas aid ...•.........•......• 
8. Post-mortems ....•••.......••••• 

Total .•....•........•• 

Section I I.-Control of Diseases : 

1. Statistics and information about 
Poland .....••..•....•••••...• 

2. Bacteriology ................... . 
3. Acute and chronic contagious disea-

ses ......................... . 
4. Health legislation ..•.......•.•... 
5. Disinfection, disinsectisation, derati-

sation 

Total 

Section I I I.-Sanitary Engineering: 

1. Drawing and reading of plans ..... . 
2 . .Municipal and rural sanitation, water

supply and sewage disposal ....•• 
3. Local water-supply and water main 

systems •..•..•....•.• , ..••••. 
4. City cleaning and garbage disposal .• 
5. Building .....•..............•.. 
6. Housing and hygiene of public 

utility buildings ............. .. 
7. Heating and ventilation , •.••....• 

Total .........•••••..• 

Number of hours 

Lectures. 
demonstra

tions 

30 
20 
10 
36 

14 
6 
9 
2 

127 

10 
12 

28 
6 

20 

76 

36 

4 
4 
6 

10 
4 

6t 

Practical 
training. 
exercises. 
field work 

20 
2 

2 

24 

6 

20 

26 

16 

20 

2 
2 
2 

4 

46 

Total 

30 
40 
12 
36 

14 
6 
9 
4 

151 

16 
12 

28 
6 

40 

102 

16 

56 

6 
6 
8 

14 
4 

110 

399 
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Number of houn -
Subject Lecturt'S, Practical 

trainintt. Total 
dentonstra· exercises, tions field work 

---

Section IV.-Hygiene of Food : 

t. Food control, inspection of sanitary 
production, transport. and hand-

ling of food. Visiting manufact-
ory plants, warehouses and retail 
shops ••••• 0 •••••••••••• 0 ... 0 • 0 42 42 84 

Total ................. 42 42 84 

Section V.-Field Work: 

1. Organisation and activity of Public 
Health Service ................ 4 6 10 

2. Registration and record-keeping in 
Sanitary Service Office .....•.... 4 2 6 

3. Exercises in public health survey and 
sanitation planning and preparing 
of reports 

• 0 •••••••••••••••••• 

- 30 30 
4. Field work iu town and village ..... 2 24 26 
5. Ethics In the sanitary Inspector's 

work ······· ... ·············· 2 - 2 

Total ................. 12 62 74 

Summary of hours ..... 321 200 521 

PRACTICAL TRAINING IN Pusuc HEALTH. 

The Health Centre at 1\Iokotow (Director : Dr. E. S. STYPUL· 
KOWSKI) was established for this purpose in 1925. The initial 
capital outlay was met by the Rockefeller Foundation, and, for the 
operating expenses, the Foundation assisted during a period of five 
years, with an annual grant of $10,500. At present, the expen
diture is covered by the contribution of the Warsaw municipality; 
~finistry of Social Assistance and the Social Insurance system. The 
Centre became a model centre for all other health centres in the 
country, and at present is one of nine centres of the Warsaw 
llunicipal Health Service. 
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The l\Iokotow Centre is composed of three departments: (1) office 
of . the ·medical health officers of the sixteenth, twentieth and 
twenty-first police districts of tlie city ; (2) dispensaries, and 
(3) public assistance . 

. For successful social work, it was indispensable to co-operate 
with other services. For this purpose, a commission was organised 
representing the State and municipal health services, the social 
insurance system and the School of Nurses. This commission 
administers and directs the activities of the Centre and has its own 
budget. 

The staff consists of the Director of the Centre, a Deputy Director, 
two sanitary inspectors, sixteen part-time physician-specialists, 
one head nurse, ten visiting nurses, three school nurses, two instruc
tors for the practical training of nursing students, four laboratory 
technicians, one clerk, seven servants, three clerks to deal with 
patients not admitted to the sanatorium. The public assistance 
section comprises one physician for the treatment of the poor, one 
secretary, one nurse, three social service workers and one servant. 

The activities of the Centre cover a wide range of subjects. Com
plete records have been made of 10,000 families and these constitute 
very valuable material for the study of the social-economic and 
health conditions in the area (which has at present a population of 
about 100,000). Some 25% of the population avails itself of the 
facilities of the Centre. Important field surveys, in which the 
students always participate, have been carried out. 

PosT-GRADUATE CouRsEs FOR DISTRICT MEDICAL OFFICERS 

AT ANNUAL CONFERENCES. 

During the last ten years, annual meetings of district physicians 
have been held in Poland.. In each province, in accordance with 
arrangements made by the Ministry of Social Assistance, a three-day 
meeting is convened each year under the direction of the Medical 
Officer of Health of the province. This meeting is attended by the 
physicians of districts and communes and by representatives of 
administrations whose work has a bearing on that of the Health 
Service. During the last few years, the Institute of Hygiene has 
participated in these meetings by preparing reports on current 
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problems. L'sually two or three members of the Institute's staff 
(the chief of the local Institute of Hygiene and representatives of 
the Central Institute of Hygiene), as well as the Health Service 
Inspector of the Ministry of Social Welfare (after approval by the 
head of the Health Services), prepare the programme of the meeting 
in advance and draw up a list of the subjects to be discussed. Most 
of these subjects concern the most widely prevalent epidemic 
diseases in the province. 

Reports, followed by a discussion, are presented on the following 
subjects : nutrition, water, refuse removal, tuberculosis control, 
rabies, goitre, etc., and outside experts are called in for special 
subjects. The discussions are followed by demonstrations and visits 
to installations of special interest from a health point of view. The 
meeting is held each year in different localities of the province. 
A meeting of provincial Directors of Public Health is also held 
annually in Warsaw, for which the State Institute of Hygiene 
prepares reports on current problems, which serve as a basis for 
discussion. 

This system has given excellent results and ensures effective 
collaboration between the district medical officers and the Institute 
and School of Hygiene. 

TRAINING OF THE AUXILIARY PUBLIC HEALTH SERVICE PERSONNEL. 

The School of Hygiene gives the theoretical and practical training 
for sanitary inspectors, and higher grade training for nurses, mid
wives, disinfectors, etc. 

As provided by the Law on Nursing of February 21st, 1935, 1 the 
nursing schools are separate institutions under the supervision of 
the ~finistry of Social Assistance. There are at present five nursing 
schooi5-()ne at Poznan, one at Krakow and three at Warsaw. 

The Warsaw School of Nursing (Director : Miss S. SzLENKIER) 
was established in October 1921, with the help of the State and City 

. ~ The law provides training for a minimum of two and a-half years in premises 
smtahle for teaching purposes. Living-quarters must be attached to each 
school. The Director must be a qualified nurse and must serve on a whole· 
time basi~. The counc_ll ~f the school Ia composed of physicians and nurses. 
The conditions for adm1ss1on to the course of training are higher middle school 
education, age from 18 to 30 and good health. 
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Health Departments, the University of Warsaw and the American 
and Polish Red Cross. In 1929, a new building was constructed 
thanks to contributions from the State and the Rockefeller Founda
tion. The number of students averages 150. There are twenty-two 
nurses who act as full-time teachers and thirty-one part-time teachers 
(physicians, social workers, etc.). Theoretical instruction is spread 
over three periods (giving a total of 845 hours during eight months) 
and practical training over a period of twenty months. Tuition 
fees have been reduced, the rates now ranging from 80 to 120 zloty 
a month. The total expenditure of the school in 1935 was 238,000 
zloty. The Ministry of Social Assistance contributed 60,000 zloty 
in 1935, the Municipality of Warsaw 15,000 zloty and the social 
insurance system 3,000 zloty. 

In all, 406 students have graduated from the school ; 50% of 
them are now in the public health services, 25% in hospitals, 12.5% 
in nursing schools, 12.5% not employed. 

The number of registered certificated nurses in Poland is 1,200. 
Their salaries vary from 250 to 450 zloty per month. 

RESEARCH WoRK. 

Although the Warsaw Institute and School of Hygiene have been 
engaged in research for many years and have produced important 
works, we shall here mention only the researches carried out and 
published between 1934 and 1936. 

In the field of serology, mention should be made of the works of 
z. AMZELOWNA on" The Serological Differentiation of the Salmo
nella Group" and on " The Bordet-Wassermann Test in Malaria " 
(1936), and of BuRON on" The Thermic Amplitude of Isoagglutina
tive Sera". Professor L. HIRSZFELD, head of the Bacteriology and 
Experimental Medicine Section, has published a paper on" Sero
diagnosis in Blood-transfusion" (1935), in which he describes the 
present state of our knowledge regarding the non-specificity of the 
Bordet-Wassermann test ; he points out that whereas formerly 
the test was usually carried out on patients with suspicious clinical 
symptoms, it is now frequently employed on healthy subjects 
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(donors of blood for transfusions), and it has been observed that 
certain individuals who have no sign of syphilis nevertheless have a 
positive \Yassermann reaction. 

The study of blood-groups and constitutional serology on the 
lines indicated by HIRSZFELD for this branch of biology has been 
pursued for years at the Warsaw Institute. We would mention the 
follo"ing works : HIRSZFELD on" The Application of Blood-groups 
to Criminology", and on " The Hereditary Determinism of the 
:Mother's Blood-group" (1936); HmszFELD and LEWINSKI on" The 
Determination of Blood-groups from Bloodstains in Criminology " 
(1936). 

Infectious diseases in general, and some of them in particular, 
have been studied by the technical staff of the Institute. We will 
merely mention the works of AMzEL, EPSTEIN and FEJGIN on" The 
Presence of the Bacteriophage during the Dysentery Epidemic at 
Krzemienec (Poland)"; of l\IoRZVCKI and ZABLOCKI on" The Antigen 
Properties of B. typhosus ''and on " Dysentery Anatoxin obtained 
by Means of Repeated Congelation " (1936) ; of J. SZPEROWNA 
on " The Isolation of B. typhosus and B. paratyphosus from 
Water" (1935), and on" The Action of Sodium Tetrathionate on 
the Development of B. typhosus and parafyphosus" (1936); and of 
ZABLOCKI and MoRZVCKI on " Typhoid Endotoxin obtained by 
:\leans of Repeated Congelation, and its Chemical Properties". 
the numerous works on diphtheria are particularly noteworthy. 
" The Virulence of the Strains of B. diphtherire of the gravis and 
mitis Types" (GouBORSKA, 1936);" The Immunisation of Infants 
against Diphtheria " (JAKOBRIEWICZ) and " The Influence of Age 
and Constitutional Factors on the Immunisation of Children against 
Diphtheria" (JAKOBRIEWICZ and ZAJDEL, 1936) ; " Local and 
General Reactions after the Injection of Diphtheria Anatoxin 
precipitated by Alum" (1936) ; " The Course of Diphtheria in 
Children vaccinated with Diphtheria Anatoxin" (MAZUREK and 
SzE:sAJcH, 1936) ; and "Bacteriremia in Diphtheria " (SEYDEL, 
1936), have been studied by Professor HmszFELD's collaborators, 
who also investigated other questions connected with diphtheria 
and methods of vaccination against diphtheria. We may refer to 
a number of studies by Professor HIRSZFELD on " The Laws of 
the Propagation of Diphtheria and Other Diseases of Children" 
(1936). 
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Dr. L. ANIGSTEIN, head of the Department of Parasitology, has 
published a report on a medical enquiry in Liberia entrusted to him 
by the Liberian Government. 

Typhus fever, which still constitutes an important problem in 
Poland, has been studied from various angles. ANIGSTEIN dealt 
with" Experiments in Vaccination against Typhus Fever with Live 
Virus" (1936) ; HIRSZFELD and his collaborators with " Specific 
and Non-specific Reactions in Typhus Fever, Cancer and Tubercu
losis " (1935). 

Various problems relating to cancer, constitution and heredity 
have been tackled. " The Factors promoting the Growth of Neo
plasms" and" FREUND-KAMINER's Theory relating to the Diagnosis 
of Cancer " have been studied by DMocHowsKI (1936) ; " The 
Serological Properties of Fibrin obtained from Normal and Cancerous 
Subjects "by PoLLAK (1936); and questions of pathological heredity 
by HIRSZFELD and H. HIRSZFELDOWA. 

SzczyGIEL studied the effects of infra-red rays on the growth of 
rats fed on a diet deficient in vitamin A. Indeed, the Warsaw 
Institute of Hygiene has a long tradition of research work on 
vitamins ; we need only refer to the work of FuNK (1913-1918) a 
former head of department in the Institute. 

Dr. SroRzyNSKI, of the Anti-Smallpox Vaccination Department 
of the Institute, published a note on the work done by him in regard 
to the culture of the vaccinal virus on the allantochoridian membrane 
of the chicken embryo. 

The Director of the School, Dr. SzuLc, who has devoted particular 
attention to physical training, has made a special study of the 
metabolism of growth in connection with what he describes as" the 
disaster of endemic goitre in Polish territory ". In a report specially 
devoted to the educative work of army doctors, he examines the 
question of eugenics and the influence of the physical education 
of the young on racial characteristics and national demography. 

We must also mention the report by the Director of the Mokotow 
Health Centre, Dr. S. STYPULKOWSKI, on the nine years' work of 
the Centre. This document does not merely consist of statistical 
and demographic data, 'but takes stock, in the light of many years 
of experience, of the results that can he achieved by such an institu
tion when it is directly connected with a school of hygiene. For 
the first five years, the Mokotow Centre received financial assistance 
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from the Rockefeller Foundation. The Warsaw municipality has 
since organised nine other similar centres in the city. 

Reference should also be made to the scientific publications and 
contributions of the Central Institute of Physical Training, although 
this is an autonomous institution which is connected only indirectly 
·with the Warsaw Institute and School of Hygiene so far as concerns 
the teaching of methods of physical training. Dr. SzuLc,. Director 
of the School of Hygiene, is also a professor at the Institute of 
Physical Training. The work of the laboratories dealing with 
anatomy and the mechanism of movement, anthropology and 
physiology at this admirable Institute, which has been in existence 
since 1930, has contributed substantially to the study of proble~s 
connected l'ith muscular effort, fatigue and human biotypology as 
applied to sport. 
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12. THE YUGOSLAV INSTITUTES OF HYGIENE 

AND THE SCHOOL OF PUBLIC HEALTH. 

INTRODUCTION. 

407 

In the course of the past fifteen years, the public health service 
in Yugoslavia has been completely reorganised. There is at 
present a network of public health institutions of various kinds all 
over the country. By the end of 1935, there were ten institutes of 
hygiene, a school of public health, forty-eight district health centres, 
120 rural health centres and many special centres-making up a 
total of 290. The staff of the Institutes of Hygiene and of the 
Schooi of Public Health, the directors and the heads of the depart
ments of the health centres are employed on a full-time basis. 

The central authority in public health matters is the Ministry of 
Social Welfare and Public Health. It comprises three departments 
-general administration, social welfare and public health. The 
country is divided into nine provinces (banovinas) with local 
administrations, including, in every case, a department of social 
welfare and public health. In the districts and in municipalities, 
the medical officers of health are not employed on a full-time basis. 
The districts are divided for health purposes into special areas and. 
in many of them, special communal doctors have been appointed, 

The Central Institute of Hygiene at Belgrade and the School of 
Public Health at Zagreb, both technical departments of the Ministry 
for applied hygiene, research work and field activities are directly 
under the orders of the Ministry of Social Welfare and Public Health. 
In each province, there is an Institute of Hygiene with departments 
of : (a) bacteriology and epidemiology ; (b) chemistry ; (c) sanitary 
engineering and (d) social medicine. The Institute of Hygiene 
directs the public health work in the districts and communes, 
undertakes field activities and carries out studies. The secondary 
health centres comprise laboratories, policlinics and departments 
dealing with maternal and child welfare, school hygiene, school 
baths, the venereal disease dispensaries, tuberculosis and health 
education. In the rural areas, primary health centres have been 
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e~tablished "ith policlinics, health exhibiti~~; ,a.nd public baths. 
These health institutions undertake curative as >Veil as preventive 
work. In matters of hygiene and social medicine, the district 
health officers and communal physicians act under the direction 
of the provincial institute of hygiene and the district health 
centres. 

While this gradual development of the public health services in 
Yugoslavia was taking place, health co-operative societies were 
organised in two provinces in particular. There are at present over 
a hundred such societies with a total membership of about 50,000. 
Their programme is to arouse public interest in and secure public 
support for health work in rural areas. These societies established 
health centres similar to the State centres, which provide with 
consultations and treatment. This co-operative movement is 
supported by special grants from the State budget. The Institutes 
of Hygiene collaborate closely with the societies, supplying ·them 
"ith sera and vaccines, and the material for health education, and 
helping them in sanitary engineering work. 

Since 1931/32, the budgets of almost all the Ministries have been 
reduced. The Ministry of Social WeUare was united with the 
Ministry of Health in 1930/31. In 1933/34, the expenditure of the 
new Ministry amounted only to 65.9% of the expenditure of both 
Ministries in 1930/31. The budgets of the public health institutions 
organised during the past fifteen years suffered severely, being 
reduced in some cases to SOO/o of the 1929/30 figure. The social 
and health services received 2.5% of the total State budget in 1928/29, 
and 1.83%in 1936/37. 

At the end of 1935, there were 5,130 physicians on the register. 
The number engaged solely in private practice is comparatively 
small. 1 According to the Chamber of Physicians (at Zagreb), of 
1,165 physicians registered with this chamber. 708 are connected 
more or Jess closely with a public health institution. 

Only 3.9% (family members not included) of the Yugoslav 
population is insured against sickness, accidents and invalidity. 
In 1934, the expenditure for sickness insurance amounted to 296 

1 Thirty-three are employed by the provincial administrations, 401 a1 district 
health officers, 313 by the Institute of Hygiene and health centres, 364 bv the 
Slate hospitals, 1,197 by the loral authoritlra (communes and health diotricts). 
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million dinars ;·ah~o~t·~alf of which was spent on maternity, treat
ment and health institutions and salaries of physicians and auxiliary 
personnel in the health services. The social insurance maintains 
130 general policlinics, fourteen children's policlinics, twelve baths 
and physical therapy services, twenty-six sanatoria and hospitals 
with 1,305 beds ; it employs 1,686 physicians, 266 of them as per
manent staff. 

The salaries of medical officers range from 1,116 to 4,720 dinars 
a month. The staff of the Institutes of Hygiene, of the Public 
Health School and the medical officers of the district health centres 
give full-time service and receive on that account an additional 
salary of from 900-1,400 dinars a month. Social insurance physi
cians are paid 2,000 to 5,000 dinars a month. 

THE ZAGREB ScHooL oF PuBLIC HEALTH 

The School was opened in 1927, and is now the central national 
institution in the matter of health education. Until 1930, the 
School was a part of the Institute of Hygiene, which was divided 
into several departments-namely : administration, bacteriology 
and epidemiology, preparation of biological products, chemistry, 
anti-rabic vaccination, production of vaccine lymph, infectious 
diseases hospital, parasitology, sanitary engineering and social 
medicine. In 1930, the School was separated by special decree 
from the Institute of Hygiene and divided into departments for 
field surveys, health education, sanitary engineering and the prepa
ration of biological products. In the same year, the School of 
Nursing was placed under the administrative control of the School. 
The budget of the School, after approval by the Ministry, was 

·embodied in the State budget and the School was permitted to 
retain the income of its different departments for its own purposes. 
A sum was appropriated out of the State budget to meet the deficit. 
This was intended to make the School more independent and to 
facilitate its work and development. For this reason also, the 
department for the preparation of biological products became a 
part of the School. 

The School is, moreover, in close touch with the provincial 
Institute of Hygiene, to which a tuberculosis dispensary and school 

16 
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policlinics for middle school students are attached: The• Institute 
of Hygiene at Zagreb has three departments : bacteriology 
and epidemiology (Dr. CERNozusov, assisted by Dr. FILIPOVIC) ; 
chemistry (Dr. RoGJNA, chemist) ; and the hospital for infec
tious diseases (Dr. PETRIC and Dr. l\IJHAWEVIC). The depart
ments of the Institute are used for practical training and other 
duties devolving upon the School of Public Health, and the staff 
of the Institute of Hygiene assists in the courses organised by 
the School. The library of the School contains 8,500 volumes and 
receives seventy-two periodicals regularly, of which fifty-three are 
foreign. 

Duties and Work of the Various Departments of the School. 

The Field Survey Department (Dr. RASUHIN and Dr. MIKIC) 
is concerned with studies on social-economic conditions, vital 
statistics, locally prevalent diseases, housing, nutrition and other 
factors in the national life affecting public health. 

The Department for Health Education (Dr. PREBEG, assisted 
by Dr. CmouPEK) organises lectures, produces material required 
for health education and training in public health, prints pamphlets, 
prepares posters for propaganda, makes films, publishes periodicals 
and organises health museums and travelling exhibitions. It 
supervises the· work of physicians and health workers in health 
propaganda matters. The section has distributed in the past five 
years 1,200,000 books, pamphlets, posters and magazines. It has 
also been very active in the production and reproduction of educa
tional films. In the same period, 447 films have been produced, 
twenty-five of them being original films. In the province of Sava I 
alone during this period, 20,470 health lectures were delivered to 
2,335,000 persons. The propaganda section lends films and cine
matographic apparatus (3,486,000 metres of film and 1,736 cinema 
projectors have been lent). A large health exhibition was shown 
to 612,746 visitors, and a small travelling exhibition to 724,448 
visitors. 

The Department of Sanitary Engineering (M. PETRIK, engineer) 
makes plans for wells, latrines, water-supplies and dwellings and 

• Population of tht province 2. 7 miJIIons. 
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maintains a laboratory for water analyses. It also carries on prac
tical field work. The department organised two special courses for 
sanitary engineers which were attended by thirty-two persons. The 
practical and theoretical teaching was spread over two months. The 
subjects taught in the first course were the principles of geology 
and hydrogeology, epidemiology, housing hygiene, laws concerned 
with sanitary engineering, examination of water, water-supply, 
sewage disposal, heating and ventilation, malaria and village schools. 
The subjects of the second course were colloids, capillarity, the air, 
elements of statics, principles of modern architecture, ventilation, 

· artificial ventilation in factories, natural and artificial light, 
industrial hygiene, noise abatement and building materials. 

From 1930 to 1935, the department provided the plans for 2,453 
sanitary installations (of these, 14.84% related to water supply, 
36.92% to sewage disposal, 0.94% to health centres and public 
baths, 47.30%·to dwelling houses and rural settlements). Between 
1923 and the end of 1935, the department spent a little over 37 mil
lion dinars on sanitary engineering (12 million was contributed by 
the State, 14 million by the provinces and 2,200,000 by communes, 
whilst 9,400,000 came from private sources). Under a special law 
for villa'!e sanitation, a State fund was created for sanitary engineer
ing work in rural areas. This law was in full operation only for 
a short time, owin~ to the lack of funds due to the economic crisis. 
However, some of the provincial administrations, especially that 
in Zab'Teb, created provincial funds for the promotion of hygiene 
in villages, and recently several village communities appropriated 
smaller amounts of money for similar purposes. Rural communities 
and peasants can thus obtain loans without interest-in the majority 
of cases up to 50% of the total amount necessary to carry out certain 
sanitary engineering projects. In this way, large sums have been 
devoted to the laying-out of water-supply systems. In addition 
to these funds, the School of Public Health obtained from the 
Ministry of Social Welfare and Public Health a great deal of iron 
piping suitable for water supplies. This represents a very important 
part of the help given by the School towards the sanitation of villages. 
In some cases, the iron pipes were handed over without charge : in 
other cases, a long-term loan was arranged without interest. All 
this work helps to inculcate an understanding of hygiene among 

the population. 
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The staff of the School Sanitary Engineering Department act as 
advisers to the State, provincial and municipal administrations in 
all matters of sanitary engineering. 

The Biological Produrls Deparlmtnt (Dr. KRALJEVI~, assisted by 
Dr. BA."'I~ and Dr. PERSI~) is not only engaged in production, but 
ronducts studies into serology and immunology and collaborates 
closely with similar departments of the Institutes of Public Health 
in Prague and Warsaw, exchanging products with them. 

During the past two years, the School has begun to produce insulin 
(Dr. YRuovAc) and arsenobenzene preparations (Dr. 0RLI~ and 
Dr. Vt:LETI~. 

Courses organised by the School. 

The School organises post-graduate training in public health for 
physicians, courses for auxiliary personnel in the public health 
services and special classes for the health education of peasants, 
teachers and social workers. 

The Courses for the Post-graduate Training of Physicians. 

The courses for physicians are as follows : 

(1) Course for public health officers ; 
(2) Course for school bealtb officers ; 
(3) Course in social medicine for the health officers employed by the social 

insurance institutions ; 
(4) Course for medieal probationers. 

Six courses in public health for district and municipal health 
officers have been organised since 1930 with a total or sixty-six 
students. At present, a diploma in public health is not required 
for a medical officer of health. 1 The provincial administrations 

1 It must be borne In mind that, In Yugoslavia, the officers In the Institute 
of Hystienr. the School of Hygiene, distrld health centres, health atatlons and 
school policlinics are specialists In byf!iene and allied subjects. They constitute 
about Jll% of all physicians employed In the public health service. Tbe civil 
service Jaw provides that the first three-year period after appointment shall be 
considered temporary. A permanent appointment t'an be obtained only on 
the termination of this period and after the civil servant passes a special examina
tion. The physicians In tbe public service are examined by a special commls
•ion, consbtlng nf university professors and members of the statt of the Institute 
of Hygiene In the following subjects : health administration and legislation 
epidemiology, general hygiene, social medicine and legal medicine. ' 

There are no compulsory courses leading up to this examination. There are 
two examining commlssiohs, one at Belf!l'ade at the Institute of Hygiene and 
one at Zagreb at the School of Public Health. 
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are, however, obliged to send the district health officers for post
graduate training in public health, and to provide the necessary 
funds for their maintenance. The economic crisis seriously reduced , 
the funds available for the post-graduate training of medical officers 
and the number of students has been greatly restricted. Whilst 
attending instruction at the School of Public Health, medical officers 
continue to receive their salaries, and after graduation they return 
to their former positions. The training in public health comprises 
341 hours of theoretical teaching, fifty-nine hours of practical teach
ing and 128 hours of clinical training. The course lasts for six 
months. The subjects taught durmg the period 1935/36 were : 

Hygiene : General and personal hygiene, disinfection and disinfestation, 
chemistry, bacteriology, production of sera and vaccines (ten hours oftheoretical, 
twenty-nine hours of practical training). 

Epidemiology and Control of Infectious Disease$ : Epidemiology, diagnosis 
and treatment of infectious diseases (forty-four hours of lectures). 

Sanitary Engineering :. Sanitation of towns and villages, hygienic condition 
of school buildings, factories, houses ; baths, drinking-water (forty-eight hours 
of lectures and three days of excursions) ; 

Social Medicine: Social pathology and social therapy, maternal, infant, child 
welfare, school hygiene, school clinics, school dental clinics, mental hygiene, 
intelligence tests, nutrition, tuberculosis, vener.eal diseases, malaria, trachoma, 
goitre, malignant tumours, alcoholism, industrial hygiene and occupational 
diseases, social insurance, protection of the poor, invalids, blind, deaf and dumb 
and insane, vital statistics, health propaganda (165 hours of lectures and thirty 
hours of practical work). 

Pathology: (ten-hour practical course). 

·Forensic Medicine and Toxicology: (ten hours of lectures, six hours of practical 
work). 

Forensic Psychiatry : (ten hours of lectures). 

Health Laws and Administration : Administration, international health work, 
professional medical associations (sixteen hours). 

Jll isce/laneous : History of medicine, economics, laws governing population, 
eugenics, certain legal questions, medical ethics (forty-eight hours). 

The stall consisted of nine university professors, nine specialists 
from other educational institutions, and seventeen members of 
the stall of the School of Public Health and the Institute of Hygiene. 
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The teaching and practical work last for about six hours a day. 
Three days of the week are spent in the lecture-rooms and in 
practical training in laboratories, and three days in the clinics. 
The students must visit the rural districts and make surveys for a 
minimum of fourteen days during their six-month course. 

Only two courses have been organised for school medical officers 
(thirty-three attended, mainly medical officers of the school poli
clinics and municipalities). This course lasted for three months 
and comprised the following subjects : school hygiene, school 
premises and equipment (fifty-three hours) ; hygiene of students 
and teachers (twelve hours) ; diseases and hygiene of the prP-school 
age (si'< hours) ; disease!! of the school age (forty hours) ; infectious 
diseases (thirty hours) ; physical training (six hours) ; statistics, 
biometry (six hours) ; laws governing school hygiene and school 
hygiene institutions (sixteen hours) : 169 hours of theoretical and 
eighteen hours of practical training. All of the students received 
their salaries and their travellilig expenses during the course. 

After graduation, physicians in Yugoslavia must spend one year 
in practical training-that is to say, six months in curative and six 
months in preventive medicine. If they are subject to obligatory 
military service, nine months of this service are counted as practical 
medical training. In this case, they are required only to do one 
month of work in preventive medicine and two months in obstetrics. 

Altogether, 193 graduates have been given practical training in the 
School of Hygiene. 1 Whilst taking this course of practical training, 
the doctors are not paid, but, in exceptional cases, some of them, 
obtain a grant from the 1\linistry, provinces, or the Chamber of 
Physicians.• The training is divided into theoretical and practical 
courses, and the graduates are occupied on an average for six hours 
a day. 

The period devoted to the study of preventive medicine must be 
spent in the School of Public Health or one of the· Institutt's of 
Hygiene and is divided as follows : 

(1) Two months in the hospital for infectious diseases, with practical trah .. ing 
in epidemiology and pathology. 

: The Institutes or Hygiene are au~horised to give the same practical trllinlng. 
In 1935,_ I~ the School of Pubhc Health, thirty-three doctors took post

gradua~ tramm~. twenty ~r them spent six months on practical training In 
prevent&\'e med&cme, and th&rteen only one month. 



AND INSTITUTES OF HYGIENE 415 

(2) One month In maternity and infant welfare work and health work for 
children of school age ; 

(3) A fortnight In a tuberculosis dispensary with practical work, including 
visits to the home with a health visitor ; 

(4) A fortnight In a venereal diseases dispensary; 
(5) Ten days In an out-patients' department (ambulatorium) or a trachoma 

clinic ; 
(6) During the remaining period (seven weeks) the doctors work In the 

bacteriological, malarial and epidemiological laboratories, In the rural sanita
tion department, In the anti-rabies laboratory and In the department for the 
preparation of vaccines and sera. Lastly, they spend three or four days at a 
health insurance office. 

The period set aside for preventive medicine is devoted in the 
main to practical work. The students attend short lectures deal
ing with the chief problems in the various branches which they are 
studying. After completing his studies in preventive medicine, 
each student receives a certificate of attendance, indicating that he 
has completed the period of training in preventive medicine. Unless 
a doctor holds this certificate, he is not authorised to practise. 

The law provides for three-month courses in social medicine for 
the social insurance officers and physicians. The application of 
this law was postponed owing to the financial difficulties of the social 
insurance institutions. 

The Training of Sanitary Inspectors. 

The course for sanitary inspectors lasts for one year. Candidates 
(age 18 to 28) must have attended four classes 1 of junior middle 
school. l\Iany of the students have senior middle school training. 
After graduation, the sanitary inspectors are engaged in food 
control and disinfection, unless they are employed as assistants 
in laboratories. Sixty-four have graduated from two courses. 
Students must defray all the expenses for their training, but in 
exceptional cases they receive grants from provincial and municipal 
administrations. The first three months of this course consist 
of preparatory training ; thereafter, the students are examined and 
only those who pass are allowed to continue their training. 

• Recently changed to six classes of a middle school. 
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The curriculum for the preparatory course is as follows : 
}lours 

30 
20 Biology : 

Anatomy and physiology : 

Physics : 

Chemistry: 

theoretical · · · · · · · · · · · · · · · · · · · · · 
practical ... · · · · · · · · · • • · · · · • · · · · 

theoretical ... · · · · · · • · · · · • • · · · · · 
practical ... · · · · · · · · · · · · · · · · · · · · 

theoretical .•...... · · · · · · • · · · · · • 
practical .......... · · · · · · · · · · · · · 

theoretical .. · · · · · · · · · · · · · · · · · · · 
practical .... · · · · · · · · · · · · · · · · 

50 
30 

20 
30 

20 
tOO 

The curriculum for the remaining nine 1 months comprises the 

following subjects : 

Food chemistry : 

Publie health laws : 

Languages: 

Hygiene: 

Baderiology : 

Epidemiology : 

Disinfedion : 

theoretical .................... . 

practical •........... · · · · • · · · · · · 

theoretical ................•.... 

theoretical ••................... 

theoretical ................... · · 
practical .•............... · · · · · · 

Houn 

30 
!50 

30 

60 

60 
40 

theoretical . . . . . . . . . . . . . . . . . . . . . 60 
practical . • . . . . . . . . . . . . . . . . . . . . . 140 

theoretical . . . . . . . . . . . . . . . . . • . . . 60 
practical . . . . . . . . . . . . . . . . . . . . . . . 60 

theoretical • • . . . . . . . . . . . . • . . . . . • 30 
practical . . . . . . . . . . . . . . . . . . . . . . . 17 

Public health administration : theoretical . . . . . . . . . . . . . . . . . . . . . 20 

Sanitary engineering : 

practical . • . . . . . . . . . . . . . . . . . . . . . 60 

theoretical .................... . 
practical ...........•.....•..•.. 

30 
50 

In all, 1,197 hours (500 theoretical and 697 practical) training. 

The Peasant Classes. 

The first peasant class was opened in 1928, and, in the past six 
years, riine courses for men peasants and eight courses for women 
have been held. By the end of 1936, 632 p~asants had received 
public health training (336 men peasants and 296 women). The 

1 Now changed to ll!teen months. 
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purpose of these courses is not only to train the peasants in public 
health but also to prepare them to collaborate in carrying out a 
programme of field health work and of general improvement in 
rural areas. The number of peasants who put down their names 
for these courses is much greater than the school is able to accept. 
They stay in special living-quarters prepared for them by the 
School, and fees are charged-600 dinars for men, 400 dinars for 
women. These amounts do not cover the expenses of the course, 
but the provinces and co-operative societies give grants, and the 
School of Public Health makes itself responsible for all other charges. 
The course lasts five months (996 hours) for men, and three months 
(627) for women. In addition to the training in public health, the 
students also receive a general grounding in history, geography, 
economics and agriculture. The teachers are members of the staff 
of the Public Health School and other educational institutions. 
After undergoing an examination, the peasants return to their 
homes ; almost all of them become most efficient and enthusiastic 
collaborators with the School of Public Health in sanitary engineer
ing, health education and the general improvement of village life. 

In collaboration with the co-operative societies, the School 
organises from time to time special courses of hygiene for the workers 
in these societies. The training in these courses lasts from two to 
two and a-half months. The number attending averages twenty
eight. 

In the villages, short courses in housekeeping, with some lessons 
on public health, are organised for peasant women. The teaching 
is mostly practical and spread over four weeks, with one week in 
the classroom and three weeks in the peasant homes. The course 
is given only in the autumn and winter (October to 1\Iarch). The 
demand for the courses comes from the villagers themselves. Those 
attending are mostly married women. Up till now, thirty courses 
have been given every year with an average attendance of fifteen 
at each. In the past ten years, 3,217 peasant women have success
fully passed through these classes. The villagers are obliged to 
supply the necessary implements for the practical training, and to 
provide the nurse in charge with free board and lodging. The other 
expenses are paid by the School of Public Health. In 1935, the 
School spent on each course an average of 1,000 dinars, and the 
women attending a similar amount. 
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The School of Sursing at Zagreb. 

The School of Nursing (Director : :Miss D. ZELDIJAK) was orga
nised in 1931 and subsequently attached to tlte School of Public 
Health. In all, 482 students have attended the School (2-tO belong
ing to various religious orders). Since 1921, 212 students have 
passed their examination in public health (twenty-four belonging 
to various religious orders). 

In tlte preparatory period lasting tltree months, 1 tlte subjects 
taught are biology, physics, chemistry, anatomy, physiology, 
ethics, personal hygiene, nursing, domestic economy, cooking. 

In the first year : theoretical teaching in internal medicine, 
surgery, frrst-aid, neurology, pharmacology, and practice in the 
nursing of patients in hospital for internal and surgical diseases, 
diet. 

In the second year : hygiene of childhood and children's 
diseases, obstetrics, infectious diseases, bacteriology, venereal 
diseases, ophthalmology, and practice in nursing healthy and 
sick children, maternity cases and persons suffering from 
infectious diseases. 

In the third year : epidemiology, social medicine, health 
legislation and administration, pedagogy and psychology, 
nursing, practice in social medical work of nurses and hospital 
administration. 

The course lasts for three years. Candidates for entrance must 
have passed successfully through a junior middle school. For 
purposes of appointment in the public health service, he diploma 
in public health nursing is equivalent to the middle school 
certificate. 

The Budget. 

In 1930, the School of Public Health was made financially auto
nomous, and its funds were provided by the Ministry by means of a 
special grant included annually in the State budget. The income 

1 
Recently, the legal provisions for the training of nurses have been changed 

The preparatory period will last for live months. After live semesters of sue: 
cessful studies, the students will be divided into two classes, one for the training 
of pulic health nurses and the other for the training of hospital nurses. 
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of the School was very large~in 1932/33, 2,424,964 dinars, and, in 
1936/37, 3,880,000 dinars. To cover deficits in running expensrs in 
the same period, the School received grants of 1! million dinars and 
1,191,583 dinars out of the State budget. In 1936/37, the School 
ceased to be financially autonomous, any income earned by it being 
paid into the State Treasury, and all funds are now provided by the 
State. The budget has decreased considerably during the last four 
years. With regard to some of its activities, the school is in touch 
with the Provincial Institute of Hygiene, whose budget has also 
been considerably reduced. The total budget of the Institute in 
1932/33 was 8,280,118 dinars, and, in 1936/37, 7,437,323 dinars. 
As a result, the field work of the Institute has been greatly restricted. 

The Staff. 

The staff of the School is appointed according to the civil service 
law and consists of 153 persons :thirteen physicians, twelve sanitary 
engineers, two veterinary surgeons, thirty-seven public health 
nurses and sanitary inspectors, one expert in cinematography and 
eighty-seven auxiliary personnel. The physicians, sanitary engi
neers, chemists and veterinary surgeons are employed on a full-time 
basis. They receive the same salaries as those paid to State 
employees of the same rank, and also an allowance for full-time 
service. Additional employment is strictly prohibited. 

THE CENTRAL INSTITUTE OF HYGIENE AT BELGRADE. 

The Central Institute of Hygiene at Belgrade, which is under the 
direct control of the Ministry of Social Welfare and Public Health, 
has been directed by Dr. IvANIC since 1926. 

The Institute was created in 1926 by the amalgamation of three 
previously independent institutions-viz., the Bacteriological Sta
tion, founded in 1922, the Laboratory of Tropical Diseases (1922) 
and the Institute of Sociall\Iedicine (1923). It now occupies a new 
building specially constructed for the purpose in 1926. This build
ing also houses the following sections and services : 

(1) Bacteriology and epidemiology (Dr. KALIC) ; 

(2) Biology and Immunology (Dr. Ku§tc) ; 
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(3) Social medicine (Dr. Ko:ssTANTINO\"IC), together with services concerned 

with biometry, vital statistics, propaganda ; . 
(.&) Applied chemistry (Dr. KosTIC, chemical engineer), together w1th ser-

vices concerned with water examination, analysis of food products, drugs, etc. ; 
(5) Parasitology, medical zoology and botany (Dr. VuKAsovtc, naturalist) ; 
(6) Sanitary engineering (:\1. To!IIA~EVIC, engineer) ; 
(7) Applied hygiene (Dr. STA!tlBUK) ; 
(8) Infectious diseases (this section is represented by the Hospital for 

Infectious Diseases, of which Dr. RANKOVIC is head). 

Fig uri! 16.-FRONT VIEW OF THE CENTRAL INSTITUTE OF HYGIENE AT BELGRADE. 

In addition, there are a large number of institutions under the 
direct control of the Institute, particularly two anti-tuberculosis 
dispensaries, an anti-venereal dispensary, three school policlinics 
and a Maternal and Child Welfare Institute. The Institute is also 
in touch with several institutions set up by the municipal health 
organisation or by private bodies, such as the Association of Serbian 
Mothers, the Mothers' Union, etc. Although the medical officers 
of the services created by private societies of this kind are appointed 
hy those responsible for the administration of the institutions 
concerned. there is nevertheless an official connection between them 
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and the Institute. The latter supplies experts for certain services 
and exercises indirect supervision over the technical activities of 
the institutions, which distribute milk, food, etc. (There are eight 
different institutions of this type in and around the town.) 

There has been very little change in the internal organisation of 
the Institute since 1930. It is governed by the Law of Decem
ber 21st, 1929, but certain services, such as the new section of applied 
hygiene and the section responsible for the preparation of sera and 
biological products, were not started until 1931-1933. An inter
ministerial commission appointed by decree on September 1st, 1931, 
which is still in existence, ensures co-operation between the Institute 
and the social welfare and educational bodies attached to other 
Ministries. The Library of the Institute contains 6,500 volumes. 

With regard to education and propaganda, special mention should 
be made of the department of social medicine : The activities of this 
department include : 

(1) Field investigations and studies of social pathology, retiology and therapy, 
and biometry. 

(2) The collection and analysis of vital statistics and other statistical 
material connected with the public health services and hospitals. Up to 1934, 
statistical data were published In the revue of the Central Institute of Hygiene : 
" Socialno-medicinskl pregled ". Data for the years . 1935 and 1936 were 
published In 1937 In the first of the annual public health reports. 

(3) The training of physicians, of medical officers and of the auxiliary stall; 
this forms part of a programme similar to that described In the chapter on the 
School of Public Health In Zagreb. 

(4) Special courses for peasants ; courses for teachers. 
(5) The publication of popular books, pamphlets and posters, and the 

distribution of this material. The Institute Is publishing a series of pamphlets 
" Zdrav dom " (" Healthy Homes '') ; ninety-two pamphlets have been Issued, 
dealing with various health problems. Each pamphlet Is Issued In at least 
8,000 copies.• 

(6) Permanent health exhibition. 
In this connection, special attention is paid to national nutrition and to 

sanitary engineering, models, pictures and graphs concerning which are exhibited 

• As regards propaganda material, the Institute has distributed : 

Books 
Copies ol the pamphlet 

uzdrav dom'' Poste-n 

In 1930 ......... 13,304 131,532 34,396 
1931 ......... 23,008 24,000 14,414 
1932 ......... 5,905 58,752 11,904 
1933 ......... 2,586 33,725 14,828 
1934 ......... 2,197 34,837 1,695 
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in·s~allaboratories of the institution. The exhibition is organised by a special 
board consisting of delegates of the Institute, the l'nlon of Co-operatives and 
the Public Health Association. The Hygiene Exhibition organised In Belgrade 
in 1933 was ,;sited by more than 100,000 persons. 

(7) Broadcasting from Radio-Belgrade ; twenty-minute lectures are given 
weekly, and a special talk for peasants is broadcast on the last Sunday of each 

month. 

The Department of Sanitary Engineering carries out field work in 
rural sanitation. 

Between 1927 and 1936, the cost of these activities amounted to 
27.52 million dinars (66% of this was paid by the State Treasury, 
17% came out of provincial funds and 17% was paid by communes, 
co-operative societies, and private organisations). 

Altogether 998 sanitary installations have been built; 38% of the 
money went to water supply, 32% to rural settlements, 9% to public 
baths and hygienic privies, 6% to health centres and summer 
resorts and 15% to other objects. 

In addition to this work, the Department is preparing standard 
plans for health centres, schools, sewage-disposal work in villages, 
model peasant-dwellings, etc. This involves a great deal of propa
ganda work. These plans are distributed free to all persons 
interested. 

Courses. 

The Belgrade Institute carries on the following educational 
activities: (1) a six-month course for medical probationers. There 
are nearly a hundred students every year from all parts of the 
country ; (2) a course for school doctors ; (3) a course for tuberculosis 
specialists, intended for doctors in dispensaries, etc. ; (4) the Director 
of the Institute and some heads of section (bacteriology, parasitology 
mycology, etc.) also give special courses for which only an attend
ance certificate is issued, the number of students taking these 
courses is small ; (5) a course for auxiliary staff (sanitary inspectors, 
laboratory assistants, disinfectors). One hundred and two students 
attended during two courses. 

The Institute also has courses of special training for teachers 
and medical students. Two of these were for field-workers ; there 
are also courses in social medicine for nurses. 
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Courses for peasants have been given since 1928. During the 
past three years, they have been held in connection with the Union 
of Health Co-operatives and the Public P.ealth Association. They 
are not all of the same type. At first, they were held in Behrrade 
and lasted for three months. Since 1932, they have been sh~rter, 
lasting only one month. Lectures are also arranged for in the 
villages twice or three times weekly throughout the winter. Lec
turers are sent from the Institute, and there is a permanent nurse 
in each village. 

By 1933, the courses in the Institute had been attended by 360 per
sons. In the villages, there were six courses attended by 273 ml'n 
and 430 women. During her visits, the nurse encourages the 
villagers to attend these courses, and this has proved very effective 
in spreading knowledge in rural homes. Courses for women paid 
special attention to teaching of mother-craft. Since 1934, only two 
courses, each lasting six weeks, have been held at the Institute in 
connection with the Union of Health Co-operatives ; fifty-eight 
pupils attended. Three-month courses in housekeeping for peasant 
girls are given in the villages. Two instructors for each course are 
sent from the Institute. By the end of 1936, fifty-four courses, 
attended by 1,094 peasant girls, had been given. 

The collaboration between the Institute and the Union of Health 
Co-operatives is very close. The Institute helps this movement in 
different ways ; it organises courses for the staff and workers of the 
co-operatives, conducts field surveys, distributes plans for sanitary 
engineering projects, gives sera and vaccines and material for health 
propaganda free of charge, pays the salaries of certain members 
of the staff and provides teaching staff for different courses. 

Hospital for Infectious Diseases. 

The Hospital has been in existence since 1928. It has accommoda
tion for three hundred patients, but more beds can be made available 
by temporary arrangements during epidemics. 

The Institute of Hygiene, which is in the neighbourhood, carries 
out the necessary bacteriological, serological and chemical examina
tions on the patients in the hospital. 

Because of its close relations with the Institute of Hygiene on 
the one hand and the Faculty of l\fedicine on the other, this hospital 
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may be regarded as forming part of the public health org?nisation 
and as assisting in its educational activities for the public health 
training of students in the Faculty of Medicine, or of doctors who 
finish their training at the Institute of Hygiene. 

The Budget. 

The budget of the Institute for the year 1936{37 amounted to 
12,000,000 dinars. For the financial year 1937{38, this amount 
has been increased by over one million dinars. Owing to its 
administrative autonomy, the Institute has some latitude in spend
ing its funds. The receipts from the preparation of sera and bio
logical products (vaccines, etc.) amount to approximately 1,000,000 
dinars per annum and must be handed over to the State Treasury. 

ScHOOLS OF NuRsEs. 

The Belgrade School of Nurses is directed by 1\Die. GAVRILOVIC. · 
At the end of 1936, there were seventy-three students (twenty-one 
in their first year, twenty-four in their second year and twenty-eight 
in their third year). There were fourteen scholarship-holders and 
the remaining students paid an average of 400 to 800 dinars a 
month. 

The School received financial assistance in the beginning from the 
Red Cross Society, from the American Child Welfare Mission and 
from the Ministry of Health. Construction and equipment cost 
a little over 4 million dinars. 

The object of the School is to train a specialised staff of nurses for 
both hospital and social medical work. It is run by a Committee 
consisting of representatives of the Ministry of Social Welfare and 
Public Health, the Red Cross and difTerent humanitarian societies 
and health institutions. 

At present, the cost of maintaining the School and the building 
is shared equally by the Red Cross and the Ministry. The School 
has received assistance from the Rockefeller Foundation, which has 
provided it with a fully equipped model kitchen and the material 
for practical training. The Foundation has also granted 
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scholarships for additional training abroad. The Red Cross 
Society offers two scholarships to students of the School for 
additional training. 

The expenditure as shown in the School's budget amounts roughly 
to 1.200,000 dinars for about eighty students. 

At first, a two-and-a-half-year course of training was provided, 
but this was soon found to be inadequate. The period of training 
was therefore extended to four years, but was afterwards reduced 
to three. Up to the present, five groups in all have completed their 
studies-that is to say, forty-nine students under the first scheme 
and forty-one under the second. 

The School is under the control of the Ministry of Social Welfare 
and Public Health, and the examination for the certificate is equi
valent in standard to that of the middle-school leaving examination . 

• • • 
Attached to the Institutes of Hygiene at Ljubljana and Skoplje, 

there are nursing schools, which provide training along the same 
lines as in the schools at Belgrade and Zagreb according to the 
provisions of the law on vocational schools for the auxiliary personnel 
in the health services. 

The School at Ljubljana started by giving one-year courses, 
mainly for the training of nurses to be employed in the child welfare 
institutions ; later, the course was prolonged to two years, and, 
after the coming-into-force of the above-mentioned law, to three 
years. Altogether 141 nurses have passed through this School ; 
in 1936/37 .. the number of students was twenty-seven. 

The School at Skoplje has been faced with many difficulties ; the 
number of students is comparatively small. 

REsEARCH WoRK. 

Although the Zagreb School of Hygiene is chiefly remarkable for 
its direct and practical contribution towards sanitation and public 
health propaganda, it has not therefore neglected scientific research. 
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The papers-numbering 182-published under its auspices du~ing 

the last few years may be grouped as follows : 
First, technical papers on questions of sanitary engineering, url.1an 

and rural sanitation, etc., have been composed under the direction 
of PETRIK, engineer and head of section. These form a series of 
publications, used for instructional purposes, in which the praCtical 
solutions proposed or adopted for certain problems-drinking-water 
supplies, in particular-are invariably based on a previous scienfific , 
study of the various factors. · 

There have also been a number of special epidemiological enquiries 
into certain diseases, and researches on the infectious diseases 
prevalent in the country. Mention may be made of CERNOZl'Bov's 
study of the epidemiology of scarlet fever (epidemic of 1928-1930) 

· and the same author's works on active immunisation against 
typhoid fever and dysentery (1935) ; those of RoGINA on post
"accinal encephalitis ; TRAUS}IILLER's research on malaria and the 
means of combating it in certain sections of _the population on th~ 
Adriatic coast (1932 and 1935) ; and an important enquiry carried 
out by }IALoJcu: into tuberculosis in the Sava rural district 9,087 per
sons examined (1936). 

In the field of chemical and pharmacological research, IVEKOVIC 
has investigated some of the physico-chemical problems connected 
"ith drinking-water whilst RoGINA has given attention to the 
question of citric acid in milk (1935). 

Researches on microbiology and serology include those of VARICAK 
on the cytology of ascomycetes (1932-1935), and of LAZAREVIC and 
BANIC on viperidre venom and its neutralisation by homologous 
or heterologous sera. 

The purely statistical studies and studies of applied or vital 
medical statistics carried out by Dr. MIKIC, head of section, represent 

·a real contribution to our knowledge of biological phenomena among 
the Slovene population, of infant morbidity and mortality in the 
city of Zagreb (1936), and even of certain biometric problems. 

In the field of pure and applied entomology, the researches of 
BARANOFF on the Simulidre and on the biology of Simulium colum
bacense and the causes of its periodic invasions of Serbia, and his 
works on the classification and biological characteristics of diptera 
(1929-1936), rank as classics. 
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••• 
. 1\Ie!llbers of the various departments of the Central Institute 

·of Jiygiene at Belgrade have published numerous papers. 
As regards epidemiology, bacteriology and serology in relation 

to· Jnfectious disea;es in Yugoslavia, especially in Old Serbia, 
• mention should be made of studies by ALBERTI-SAMIC on diphtheria 

and the Schick test (1932) ; Iuc on venereal diseases, with a note 
on the cutaneous localisation of Nicolas-Favre's disease (1936); ST. 
IvANIC on diphtheria and on the technique of isolating intestinal 
pathogenic bacteria (1933); KALIC on the Vi-antigen of B. typhosus 
(1936) ; KoRoSTOVEC on salmonelloses generally (1934-1936) ; 
VRACEVIC on tuberculosis ; and RISTIC on anthrax. 

In protozoology, l\1. IvANIC has for many years (1924-1936) been 
pursuing his investigations, which he has summarised in over eighty 
articles ; the latest relate to the nuclear division of P. vivax, and 
especially the pre-mitotic phenomena of the parasite, and to the 
morphology and biology of Arcella, Chilodon, Vampirellidicum, 
Blaslocystis hominis and to· the growth and reproduction of 
amrebre. He is now investigating the Babesia, as regards both their 
cell-structure and their reproduction in the cells of the vertebrate 
host. 

In mycology, MILOSEVIC has published nearly fifty articles and 
notes (1934-1936), dealing in particular with the derma tophytes, 
of which the Belgrade Institute has a remarkable collection. 

The pure and applied entomological research of VuKAsovic, 
bearing more particularly on insects parasitic on plants and on a 
number of questions connected with the biology of insect parasites, 
is also well known. 

In physiology and anthropometry, MALES and his collaborators' 
have published, in various foreign reviews, interesting papers on 
thermo-regulation, basal metabolism, anthropometry applied to 
the rural population in Serbia and the Dinaric race (1930-1936). 
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METHODS OF ASSAYING THE CONTENT . . 
OF MORPHINE IN OPIUM 

AND OF COCAINE IN RAW COCAINE 
·AND IN COCA LEAVES. 

INTRODUCTION. 

I. 

In 1930, the Advisory Committee on Traffic in Opium and Other 
Dangerous Drugs asked the Health Committee to work out a method 
of assaying the content of morphine in opium which would meet 
the practical requirements of a system of control over the manu
facture of morphine.1 The Health Committee decided to entrust 
the study of this question to a Committee of Experts. Since its 
appointment, the latter has held seven meetings (Geneva, 1931 ; 
The Hague, 1932; Ziirich, 1933; Berne, 1934; Copenhagen, 1935; 
The Hague, 1936 ; London, 1937).1 Under the chairmanship 
of Professor L. VAN ITALLIE (Netherlands), the following experts 
participated in the work of the Committee : Professor H. BAGGES
GAARD-RASMUSSEN (Denmark), Professor R. EoER (Switzerland), 
Professor A. GoRIS (France), Professor E. KNAFFL-LENZ (Austria), 

• See, in this connection, the Quarterly Rullelin of the Health Organisation, 
4, 1935, paRe 80!1. 

• See reports: documents C.H.975, C.H.10!!9, C.H.1125, C.H.1174, C.H.1224, 
C.H.t2!lf), C.H.12!!3. 

3.617.- S.d. N. l.~U~ I F.) 1.5:!5(A.)7 ;:s:;. I"'''· L>urunliere, Oojun. 
1 
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Professor Charles LA WALL (U.S.A.) (replaced.in ,t 935 ~y Dr. Her
bert J. WoLLNER and succeeded in 1937 by Pr()[~ssor Lyndon F. 
SM.UL), Prpfessor C. l\!ANNICH (Germany),1~!1~.:'J. R. NicHoLLs 
(United Kingdom), Professor Kotaro NISHIZAKI. (Japan) (replaced 
in 1935 by Professor J. AsAHINA and succeeded in 1]3~ by D~. Yutaka 
KINUGASA). ' 

At its first meeting, the Committee of Experts resol~d to extend 
its enquiries to methods of assaying the .. cocaine."coiTtent of coca 
leaves and raw cocaine. For this part of its work, the Committee 
co-opted Dr. A. W. K. DEJoNG (Netherlands)~: 

II. 

Research into methods of assaying the contdu of morphine in 
opium was carried on from 1931 to 1933 in the ~abqratories of mem
bers of the Committee. During that period, the Committee studied 
the method of the British Pharmacopreia of 191.i,_that of the Nether
lands Pharmacopreia of 1926, the new method proposed for the 
fifth edition of the Swiss Pharmacopreia, and a series of other 
processes, including methods worked out by its members.• 

After many tests, the Committee chose a method similar to that 
in the British Pharmacopreia. In 1933, it recom~ended the Health 
Committee to adopt this method. It was subsequently submitted 
to all Governments, which were requested to send in their obser-
vations. 

The Governments of the following countries stated that they 
had already adopted, or were willing to adopt, the method advo-

1 Professor MANNICH ceased to participate in the work of the Committee 
v.·hen Germany withdrew from the League of Nations. 

1 See : N. RusTING : "' Ueber die quantitative Bestimmung des Morphins 
lm Opium". Archiv der Pharmazie, 1931, 609, and 1932, 323. 

E. KNA~LENZ : " Ueber Morphinbestimmungsmethoden im Hohoplum ". 
Pharmauullscht Monal3htfle, 1932, 82. 

R. EDER and W. STUCKI : " Ueber eine neue Methode zur Bestlmmung des 
1\!orphins im Opium ". Pharmaceulica Acta Helveli111, 1932, 259. 

A. GoR.'s and J. FouRMONT:" Aper~us critiques sur le dosage de Ia morphine 
dans l'opmm pat le pro:ede Ilia chaux". Bulletin dta acieneea pharmaco/ogiques 
1932, 337. ' ' 
.. H. BAGGESOAARD-RASMUSSEN, K. A. JACKEROTT and J. C. JESPERSEN : 

lllorf\nbestemmelse I Opium efter Kalkmethoden ". Dansk Tid .. krifl for 
Farmacr, 1934, 185 and 206. 
~- BAGGESGAARD and F. REIMERS : " Die Loslichkeit des Morphlna In ver

ach•edenen Losungsmitteln ••. Archiv der Pharmatie, 1935, 129. 
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cated by the Commil"tee :-Australia, Chile, Czechoslovakia, Denmark, 
Egypt, Iran, Latv~; Poland, Portugal, Sweden and Switzerland. 
So far, it has been:-ir\troduced into the pharmacopreire o£. Denmark, 
France and SwitzerJ\lnd. 

The Go~ern~e':l~ .. "b( the following countries made reservations 
or ofTered criticismswith regard to the proposed method : Austria, 
Bulgaria, German)', Italy,· Netherlands, Turkey, Union of Soviet 
Socialist Republics, Unitep States of America. I 

At its 1935 meebing, the Committee of Experts took note of 
these observations,. ·:None of its members, however, was able to 
suggest another ~ethod likely to yield more accurate results than 
that which it had adVocated. The Committee surveyed the results 
of the research wol'k it had carried out since 1933, which had dealt 
mainly with the method described in the United States Pharma
copreia of 1926 anp t~e alternative form of that method given in the 
eleventh edition of the United States Pharmacopreia, but also with 
other mcthods.2 ~t. found that those methods gave no more 
accurate results than the method it recommended. 

The Committee subsequently carried out further comparative 
research into the methods prescribed by the United States Phar
macopreia and the Japanese Pharmacopreia, and into new methods 
and modifications proposed by its members. In spite of the large 
number of processes thus tested, the Committee, at its last meeting 
(1937), was obliged to adhere to its opinion that, in the present 
state of chemical knowledge, and notwithstanding such defects as 
may attach to it, the prescribed method presents certain advantages 
over others so far known. In particular, the Committee noted 
that the range of dispersion of the findings of the individual analyst 
is narrow, and that the concordance of the results obtained by 
different analysts is relatively good.8 On the other hand, the 
Committee is not unaware of certain imperfections in the method, 
particularly in connection with the morphine extraction, the purity 

I See documents o.C.I512(a) and 1512(b). 
• BucHBINDER: Journal of the Americ. Pharmateut. Ass., 1917, 6, 618. 
c. 1\IANNICH : " F.ine neue Jllethode z. Bestimmung des l\lorphins insbeson

dere im Opium". Arch. d. Pharma:., 1935, 97. 
• See, e.g., H. BAGGESGAARn-RASMUSSEN, K. A. JACKEROTT and J. C. 

JESPERSEN :" Quantitative Bestimmung von l\lorphin. 1\lorphinbestimmung in 
Opium nach der Kalkmetho~e :·· Pha;maceutir~ Acta Helvetire, 1936, 307, and 
Bu/lttin of the Health Orgamsatwn, 193a, 4, p. 8!9. 
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of the precipitated morphine and the correction factor,. Notwith
standing the progress made in these variou~ directions by the 
methods worked out by its members, the Committee felt that these 
had not yet reached a stage at which it could cease to 'recommend 
its own method as the best. • • 

Nevertheless, the Committee remains convinced of the impor• 
tance of continued efforts to perfect or even· improve upon the 
proposed method. The work of its members in this sphere1 will 
doubtless be supplemented by the investigations of other scientists 
and official laboratories in various countries. As it is impossible 
at present to tell how long it will be before the object of all these 

• efforts is achieved, the Health Committee has decided to publish 
the method recommended by the Committee, with all the latter's 
reservations. . . 

The method of assaying morphine content given below is there-
fore the method laid before Governments in 1934. The descrip
tion of this method of analysis proper is preceded by a description 
of the manner in which samples should be t~ken for purposes of 
analysis. This method of sampling was devised by the Committee 
of Experts on the basis of the information furnished by the Govern
ments of manufacturing countries.• Its practical utility has yet to 
be established. 

III. 

As regards methods of assaying cocaine content, exhaustive inves
tigations have been carried out ever since the Committee was set up, 
and the results have been examined at its various meetings as and 
when they became available. 1 The Committee-at its last meeting 
(1937)--finally established the methods of sampling and analysis of 
both coca leaves and crude cocaine. It therefore regards its work 
in this sphere as completed. The method adopted is also set forth 
hereunder. 

• Sef': H. HAGGESGAARD and J. C. JESPERSEN:" Kvantitativ Bestemmelse af 
Morfin_". Damk Tid••kriflf. Farmaci, 1937, 278. • 

R. EoER and E. WAECKERLIN:" The Determination of Morphine In Opium " · 
Quarterly Journal of P_~armacg and Pharmacology, 1937, 680. ' 

E. KNAPFL-LENZ : Ueber die Bestimmung des Morphins Jm Rohopium " 
Pharm. MoiiJluheflt, 1937, 17. • 

• See document C.H.I219. 
• l're I he report& on the meetings r.ferrerl to above. 
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The determination of the morphine content of opium comprises 
two stages: 

A. The taking of samples for analysis. 
B. The determination of the morphine content by analysis 

of the samples. 

A. METHOD OF TAKING SAMPLES. 

The object is to obtain from a given quantity of opium for ana· 
lysis a sample that shall be as near the average as possible. 

I. Maximum Amount of Opium from which an Average Sample 
should be obtained. 

It is desirable that the amount of opium from which average 
samples are to be obtained should .not exceed 20 chests (about 
3,000 lb.). Larger quantities should therefore be divided into parts 
of not more than 20 chests each, an average sample being taken 
from each part. 

II. Determination of the Net Weight of the Lot of Opium 
from which an Average Sample is to be taken. 

The contents of each chest are weighed separately (to the nearest 
100 grammes) and the amounts recorded. 

III. Taking of Samples from a Lot of not more than 
Twenty Chests of Opium. 

(1) Opium must be taken from each chest. 

(2} A chest contains a varying number of cakes, usually ranging 
from 40 to 160 according to origin. Moreover, the cakes may be 
fairly similar or they may vary in shape, size, consistency, appearance 
and homogeneity. 
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If the cakes in a consignment are similar in composition, it is 
sufficient to take a sample from every third, fifth or even tenth 
cake, according to the degree of similarity. 

If the cakes are not similar, opium must be taken from each 
individual cake. This procedure must also be applied if the quan
tity of opium to be tested consists of only a few chests (1 to 3), and 
this even if the opium cakes are similar. 

(3) Method of taking a sample from a single opium cake.-In taking 
samples, the following points should be borne in mind : 

(a) The homogeneity of the opium cakes at the time of 
their preparation. 

In many cases, the opium is made homogeneous when the 
cakes are prepared, while, in other cases, this is not done. 

(b) The shape of the cakes. 

Cakes may be more or less regular (spherical, cylindrical, 
ellipsoid or brick-shaped) or irregular in shape. 

(c) The degree of humidity or of dryness of the opium cakes 
at the time when the sample is taken. 

Opium cakes may retain their original degree of humi
dity in special circumstances, for instance, if they are 
packed on manufacture in hermetically sealed tins. 

Opium cakes stored in the open gradually dry from the 
outside to the centre. This process ~ay or may not be 
uniform over the whole surface. In consequence of this 
drying, the outer layers which have lost their moisture 
attain a higher morphine content than the inner parts. 

The following cases must therefore be considered when samples 
are taken : 

(1) An opium cake which was made homogeneous at the time 
of preparation and which has retained its moisture content during 
storage (e.g., by being packed in a hermetically sealed tin). 

In this case the sample will be taken in the following manner : a 
slice will be cut from the outside to the centre of the opium cake, 
representing approximately 2.5% of the volume of the cake. 

(2) An opium cake of regular shape which was made homogeneous at 
the time of preparation and which has dried evenly during storage. 
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The sample should include the various parts of the cake in 
the same proportions as the cake itself. 

This is done by taking the sample as follows : 

If the opium cake is spherical, the correct way to test the average 
composition is to take a wedge-shaped piece bounded by two planes 
which intersect along the diameter of the sphere (the shape of a 
section of an orange) or a pyramid or cone, the base plane of which 
lies on the outer surface of the cake and its apex at the centre 
of the cake (see Fig. 1). 

Fig 1 fig.3 

flg.2 fig.4 

If the opium cake is cylindrical in shape, a true sample will 
consist of half of a wedge formed by two planes which intersect 
along the axis of the cylinder (see Fig. 2). 

If the cake is ellipsoidal or brick-shaped, the correct way to take 
a piece for testing is to cut out an eighth part of the ellipsoid or 
brick along the three symmetrical planes passing through the three 
main axes (see Figs. 3 and 4). 
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The weight of opium cakes of different origins usuall¥ varies 
between 1 lb. (e.g., Iranian opium) and 4 lb. (e.g., Turkish opium). 

It should be sufficient to take the following quantities from a 
single ball-shaped or cylindrical cake : 

From 4-lb. cakes, about 50 grammes each = about 2.5% ; 
From l-Ib. cakes, about 11 grammes each = about 2.5%.1 

In the case of ellipsoidal or brick-shaped cakes, the average sample 
amounts to one-eighth, or 12.5% of the cake.l 

(3) An irregularly shaped opium cake which was made homo
geneous at the time of preparation and which has dried evenly ; 

An opium cake which was made homogeneous at the time of 
preparation, but which has not dried evenly ; 

An opium cake which was not made homogeneous at the time 
of preparation : 

In all these cases samples should be taken from the various 
parts of the cake so that all parts may be represented in their 
proper proportion in the sample, which should amount to at 
least 1~{. of the whole cake. 

During the process of sampling, which may take several hours, 
each piece removed is immediately placed in a container which can. 
be tightly closed so as prevent it from drying or absorbing moisture. 

1 By this method, in a chest containing about 160 English pounds of opium : 
U a part is taken from each cake, a sample of about 1,800 grammes 

(maximum quantity\ will be obtained ; 
U only one out of every 10 cakes is sampled, the total sample will weigh 

about 180 grammes (minimum quantity). 

A consignment of 20 chests of opium will thus give a sample with a total 
weight ranging from about 36 kilogrammes (maximum quantity) to 3.6 kilo
grammes (minimum quantity) according to the number of cakes from which 
•amples are taken. 

1 The sampling of one cake in five will give, for a chest of opium weighing 
160 English pounds, a sample of a total weight of about 1.8 kllogrammes. Thus, 
for 20 chests of opium, th~ sample obt~in~d would be about 36 kilogrammes. 

In the case of cakes wh1ch are not s1m1lar and which have to be sampled 
separately, the total quantity taken from 20 chests would be about 180 kilo
grammes. The resulting inconvenience may be avoided by preparing average 
sa~ples for a limited number of chests, say for a group of four chests, and then 
takmg another average sample from the first five samples. 
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IV. Homogeneisalion of Samples. 

The samples taken from a given lot of opium should be 
thoroughly mixed. 

Naturally, only samples representing approximately the same 
proportion of the weight of the opium cakes will be mixed. Thus, 
samples representing 2.5% (equal to one-fortieth) of a cake should 
not be mixed with samples representing 12.5% (equal to one-eighth) 
of a cake. 

Hard opium shcmld be powdered, passed completely through a 
sieve with a maximum mesh of 0.30 mm. and then mixed. 

Soft opium should be kneaded together, preferably in special 
machines for kneading and mixing, until the mixture is homogeneous. 

In carrying out these operations, care should be taken to avoid 
loss of moisture through heat (e.g., through the working of machines), 
and also absorption of moisture from the air. 

V. Samples for determining the Morphine Content. 

\Yhen the opium has been made homogeneous in the manner above 
described, 30 to 50 grammes are taken and placed immediately in a 
wide-necked flask closed by a cork or ground-glass stopper sealed 
with sealing-wax and stamped. The label should be placed inside 
the flask to obviate any risk of loss or fraud. 

It is advisable, in order to deal with any subsequent complaints, 
for control tests, etc., to keep in reserve other flasks similarly filled 
with 30 to 50 grammes of homogeneous opium. 

Flasks are kept hermetically sealed until used for assay. 

B. l\IETHOD OF DETER~II:<:JNG THE l\loRPHINE CoNTENT. 

The test falls into three parts : 

(1) Determination of loss of weight on drying at 103°-105o 

(moisture) ; 
(2) Determination of the quantity of extractives which 

dissolve in water in the presence of calcium hydroxide under 
the conditions of the test ; 

(3) Determination of the morphine content. 
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Determination of Loss of Weight on Drying (Aloisture). 

One gramme of opium (weighed to within 0.1 milligramme) is 
weighed in a weighing-glass \\ith a ground-glass stopper, dried for 
two hours at 103o..105o, and re-weighed ; the drying process is 
continued until the loss of weight after drying for an hour no longer 
exceeds 0.005 gramme. The loss of weight is computed in terms of 
a percentage of the analysed opium. In the formulre given below, 
this percentage loss of weight is represented by F. 

In the case of soft opium, the weighed mass should be rubbed up 
\\ith a little water and dried in a thin layer. 

Determination of Content of Extractives and of Morphine. 

Four grammes of opium (weighed to within 5 milligrammes) 
is rubbed up in a mortar with 1 gramme of calcium hydroxide and 
10 c.c. of water until it forms a homogeneous mixture; it is then 
stirred up \\ith a further 10 c.c. of water and allowed to stand for 
fifteen minutes, during which it is frequently stirred. The mixture 
is washed out \\ith a little water into a small weighed flask and 
water is added to make the weight up to 45 grammes (weighed to 
within 0.1 gramme). The flask is closed and vigorously and 
continuously shaken for half an hour, and the contents then passed 
through a glass suction filter (Schott und Gen. No. 3G3, or any 
other make of the same porosity and of suitable size), the minimum 
suction being applied at first. The filtrate is used partly for the 
determination of extractives and partly for that of morphine 
content. 

A. Determination of Content of Extractives. 

Three grammes of the flltrate (weighed to within 0.1 gramme) is 
evaporated on a water-bath and dried at 103o-105o until the loss 
of weight after one hour's drying does not exceed 0.003 gramme. 

From the weight of the residue ~~ gramme), the content of 
extractives in the extract (E) from 100 grammes of opium is 
calculated according to the follo\\ing formula : 

E = (1000 + F) 1\1 
3-1\1 
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where 1\1 = weight in grammes of the residue from 3 grammes of 
filtrate 

F = percentage of moisture in the opium. 

R Determination of Morphine Content. 

Twenty-five grammes of the filtrate (weighed to within 0.1 
gramme) is weighed into an Erlenmeyer flask of 50 c.c. capacity or 
into some other suitable container, and 2.5 c.c. of alcohol (90% 
by volume) and 12.5 c.c. of ether are added. The flask is then closed 
and swirled round, after which 1 gramme of ammonium chloride 
is added and the flask shaken vigorously for five minutes, and 
again on frequent occasions for half an hour. The mixture is 
allowed to stand overnight in the closed flask. The deposited 
morphine is brought into suspension by vigorous shaking and the 
contents of the flask are poured out as completely as possible into 
a glass suction filter (Schott und Gen. No. 3G4, or any other make 
of the same porosity and of suitable size), care being taken not to 
wet the upper portion of the filter. The fluid is then completely 
filtered off by the application of slight suction. The flask is washed 
out by shaking up 3 c.c. of ether in it and pouring this into the 
glass suction filter without applying suction. The filter is inclined 
and turned round so as to rinse it and the fluid is then completely 
sucked through. The rinsing of the flask and filter is repeated with 
3 c.c. of saturated aqueous solution of morphine until the filtrate 
ceases to react when tested for chloride. 

The flask, in which some traces of morphine may be left, and the 
glass suction filter which contains most of the morphine, are then 
dried at 1Q3o..105° for half an hour. 

After cooling, the upper portion of the filter is lightly smeared 
round inside, to a depth of about 0.5 centimetre, with vaseline, and 
fixed with a stopper into a suction bottle of 300 c.c. capacity. 

In the flask, 10 c.c. of methyl alcohol are warmed up so as to 
dissolve the last adhering morphine crystals. The warm solution 
is poured into the glass suction fllter without applying any suction, 
the main mass of morphine is dissolved by imparting a swirling 
motion to the filter, and suction is then applied. The process is 
repeated twice with 10 c.c. of methyl alcohol on each occasion. 
After this, any remaining morphine deposit in the glass suction 
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filter (or in the lower end of its tube) is washed through into the 
suction bottle with a further 10 .c.c. of warm methyl alcohol 
delivered from a small wash-bottle. Any impurities in the mor
phine remain on the fllter-plate. 

Care should be taken to verify that the flltrate is absolutely clear. 
If any morphine has crystallised out, it should be brought into 
solution by gently warming the mixture. Five to ten drops of 
methyl red solution are then added, and the titre is adjusted to a 
faint orange colour with 0.1 normal hydrochloric or sulphuric acid. 
It is then diluted with 120 c.c. of fresh boiled and re-cooled water, 
which turns the colour of the liquid back to yellow, and the titre is 
adjusted again with 0.1 normal acid until it begins to turn red. 

The morphine content is calculated according to the following 
formula : 

(a) as a percentage of the dried opium 
(1000 + E + F) (A + 1) 0.114 

100-F 

(b) as a percentage of the original opium 
(1000 + E +F) (A+ 1) 0.114 

100 

E being the percentage of extractives calculated on the 
original opium ; 

F the percentage of moisture in the original opium, and 
A the number of c.c. of 0.1 normal acid used in adjusting 

the titre. 

In these formulre, a correction of + 1 c.c. of 0.1 normal acid, 
equivalent to + 0.0285 gramme of morphine, is introduced to 
allow for the morphine which has not separated out. 

• Reagents . 

Calcium hydroxide (Ca(OHh. 1\lol. wt. 74.09) 

Is prepared from lime of marble and contains at least 85% 
Ca(OHh. 

Before be~ng tested and used, calcium hydroxide should be rubbed 
through a s1eve of not more than 0.3 millimetre mesh. 
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About 0.4 gramme calcium hydroxide (weighed to within 1 milli
gramme) is mixed with 20 c.c. neutral glycerine in a graduated 
flask of 500 c.c. capacity. The mixture is diluted with about 
400 c. c. of fresh boiled andre-cooled water, well shaken and allowed 
to stand for half an hour, during which time the contents of the 
flask are frequently vigorously shaken. The mixture is then 
diluted to 500 c.c. with similar water, well shaken and quickly 
filtered through a large folded filter ; 50 c.c. of the filtrate is taken, 
five drops of methyl red solution are added, and the titre is adjusted 
with 0.1 normal acid to the point at which the colour turns red. 
For this purpose, not less than 9.2 c.c. and not more than 10.8 c.c. 
of 0.1 normal acid should be used. 

1 c.c. 0.1 normal acid = 0.0037 gramme Ca(OH)2. 

Calcium hydroxide should not contain more than traces of 
magnesium. 

Alcohol (C2H50H. Mol. wt. 46.05) 

90% by volume = 85.7% by weight. 

15 150 
D - = 0.8343. D - = 0.8335. 

15 40 

Ether ((C2H 5h0. Mol. wt. 74.08) 

15 
D -- 0.72. Boiling-point 760 mm. 34°-35°. 

15 

Limit Test for Peroxide.-10 c.c. of ether is repeatedly shaken 
up with 1 c.c. of freshly prepared (10%) potassium iodide solution 
in a completely full glass-stoppered vessel of 12-15 c.c. capacity 
and kept in darkness. Neither the ether nor the potassium iodide 
solution shall become coloured within an hour. 

Ammonium Chloride (NH4Cl. 1\Iol. wt. 53.5). 

Pharmacopreia standard. 

Saturated Aqueous Solution of Morphine. 

Finely powdered morphine is added to a quantity of distilled 
water insufficiimt for its dissolution and heated to 80° for an hour, 
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I t . · then allowed to cool 
being frequently shaken. The so u JOn IS • 

and shall be kept for twenty-four hours, before use, bemg 

frequently shaken during that time. · . 
The solution is shaken with a few drops of chloroform, and IS 

kept with the excess morphine remaining in it. It shall be well 

shaken and filtered before use. 

,Uethyl Alcohol (CH30H. Mol. wt. 32.03) 

D 150 = 0.798. Boiling-point 760 milligrammes 64°-65°. 
15° · 

Methyl Red. 

Dissolve, while warming slightly, 0.05 gramme of dimethyl
aminoazobenzene - o - carbolic acid ((CHah N - CsH4 -- N = 
N - C6H4 - COOH) in 75 c.c. alcohol (95% by volume) and 
complete with water up to a volume of 100 c.c. 

0.1 Normal Hydrochloric or Sulphuric Acid. 

The factor is determined as follows : 0.5 gramme (weighed to 
within 1 milligramme) of chemically pure sodium borate is dissolved 
in 25 c. c. of warm water in an Erlenmeyer flask of 125 c. c. capacity. 

It is then cooled, five drops of methyl red solution are added and 
the titre is adjusted with 0.1 normal acid until the colour is just red. 

As a control, 50 c. c. of water with the same quantity of indicator 
and a few drops of 0.1 normal hydrochloric or sulphuric acid can 
be used. 

1 gramme sodium borate requires 52.43 c.c. of 0.1 normal acid. 

52.43 X weight in grammes of sodium borate 
Factor = ----_;:;.-:-:---:-.::_---:---:-----

quantity in c.c. of acid used 

Sodium Borate, chemically pure (Na2B40 7• 10H20. Mol. wt. 381.4). 

Chemically pure sodium borate can be prepared as follows : 
100 grammes of borax is dissolved in 400 grammes of boiling water 
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and filtered. The clear filtrate is carefully cooled to 50o, so that 
no crystals separate out. Then it is well shaken up, so that crys
tallisation may begin: If the solution is now frequently stirred, 
chemically pure sodium borate is deposited, which should be 
filtered off, washed and dried in air. 

Three grammes of sodium borate, when carefully heated to 
redness, loses from 1.415 to 1.418 grammes of its weight. 

DETER:\IINATIO~ OF THE ECGONI~E-ALKALOIDS 

CO)ITENT OF RAW COCAI)IE AND OF COCA LEAVES. 

A. SAMPLING OF RAw CocAINE. 

From each chest of raw cocaine, parts are taken of several parcels 
and these parts are divided into small pieces. 

From these pieces, several smaller quantities are mixed and the 
whole is brought to a coarse powder. This powder is well mixed 
and parts of it are filled into well closed glass containers. 

The quantities taken must at least be 1% of the content of the 
chest. 

B. ANALYSIS OF RAw CocAINE. 

I. Determination of Moisture. 

Weigh accurately in a glass-stoppered weighing tube about 
1 gramme of raw cocaine. Dry in a vacuum desiccator containing 
.sulphuric acid until the loss in weight is not more than 1 milligramme 
in 24 hours. Calculate the moisture as a percentage of the raw 

cocaine. 

II. Determination of Ecgonine. 

Weigh accurately in a small flask about 0.5 gramme of raw 
cocaine and dissolve it in 15 c.c. of 2 N hydrochloric acid. Add 
some small pieces of pumice and boil the solution for 5 hours, using 

a reflux condenser. 
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Cool the li~uid in ice or allow to cool slowly for not les~ than 
2 hours and filter it through_ a small plug of cotton wool mto a 

_ . fla k W sh the flask and (he cotton wool several 
2J c.c. measurmg s · a . . fi 
times with small quantities of 2 N hydrochloric acid until the_ Jltrate 

25 C at 2oo c Mix the solution to homogeneity and 
measures .c. · f 
measure the optical rotation for sodium light at a temperatu~e ? 
20o c. in a 2-decimetre tube, using a polarimeter accurate to \\lthm 

0.020. . . . . b th 
The ecgonine as a percentage of the raw cocame Is g1ven Y e 

formula : 

a x 25 100 21.929 a . 22 a 
Ecgonine = -- x - = , or practically --

2 X 57 w p ro 

Where a - the optical rotation in degrees ; 
w = weight of raw cocaine ; 

+ 57o = the specific rotatory power of ecgonine. 
Cocaine = Ecgonine X 1.64. 

Express the result in terms of"cocaine as a percentage of the 
original and of the dried raw cocaine. 

III. Determination for Control of the Acids combined with 
the Alkaloids. 

As a check on the content of ecgonine, the combined acids (benzoic, 
cinnamic, truxillic) may be determined. The result obtained by 
titration of the acids should agree substantially with that obtained 
polarimetrically. 

Weigh accurately in a small flask about 0.5 gramme of raw cocaine 
and dissolve it in 5 c.c. of acetone and 5 c.c. of 2 N sodium hydrox
ide solution. Add some small pieces of· pumice and boil the 
solution for 15 minutes, using a reflux condenser. 

Disconnect the flask and evaporate the acetone on a water-bath. 
Cool the liquid and transfer it to a separator, rinsing the flask 
with about 15 c.c. of water. Add 10 c.c. of 2 N hydrochloric acid 
and shake the liquid vigorously for one minute with 30 c.c. of a 
mixture of two parts by volume of ether and one part of light 
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petroleum (boiling-point 40° to 60° C.). Allow the mixture to separ
ate and remove the .ether layer.1 Extract the acid liquid in a 
similar manner successively with two further quantities of 30 c.c. 
of the mixture of ether and light petroleum. 

Dry the ethereal extracts with 1 gramme of anhydrous sodium 
sulphate and filter into a flask ; wash the filter with a small quan
tity of the solvent. Evaporate the solvent at a temperature of 
about 30o C. using reduced pressure and blowing a current of air 
over the surface.• Dissolve the residue in 5 c.c. alcohof (~5% by 
volume) previously neutralised to phenolphthalein and titrate the 
solution with N/10 solution of sodium or potassium hydroxide, using 
2 drops of a 1% solution of phenolphthalein as indicator. 

1 c.c. N/10 alkali solution = 0.0185 gramme ecgonine 
= 0.0303 gramme cocaine. 

C. SAMPLING OF CocA LEAVES. tf . 
• 

Samples of coca leaves taken for analysis 
should amount to : 

0.5% for quantities below 500 kilogrammes, 
0 2-o/ between 500 and 1,000 

• 0 /0 " " 
kilogrammes, 

0.15%" " 
above 1,000 kilogrammes, 

' It Is convenient to use a separator consisting 
of a cylindrical tube through the cork of which 
two tubes are passed, one bent at its lower end and 
acting as a siphon so as to remove the ether layer. 

The attached figure (Fig. 5) makes it unnecessary 
to explain the working of this lltment. . 

Each extraction will be followed by wash1~g 
with ether (two washings with about 5 c.c. m 
each case after the first extraction, one washing ... ~• 
after each subsequent extraction). . Fig. s. 

The tube can be placed In a low-speed centrifuge 
to hasten the separation of the ether layer. 

o It Is convenient to close the flask with a stopper fitted with two tubes, one 
of which Is connected to a pump the other being a capillary tube open to the 
air and adjusted so that It Is a few centimetres above the s_urface of the ether. 
The flask Is partlv Immersed In a watPr bath at 30• C. A shght vacuum (about 
400 millimetres) ensures rapid evaporation of the ether. 

2 
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provided that the quantity taken shall in no case be less than 
2 kilogrammes. 

For the taking ofthese samples, recourse may be had with advan
tage to sampling irons of different sizes (as used in Amsterdam) 
which yield samples of 40 to 50 grammes in the case of the smaller 
irons, and of 140 to 150 grammes in that of the larger irons. 

If the coca leaf is put up in compressed bales, samples may be 
taken with a 5-centimetre diameter mechanical borer, which should 
be driven in laterally to the centre, about half way along the bale 
(usual depth reached 15 to 20 centimetres). 

If the coca is in the form of whole leaves, which are sometimes 
used for cocaine extraction, the leaves should be ground up and 
mixed before a sample of the above-mentioned proportions is 
taken. 

Samples taken should be carefully mixed and parts should be 
placed in a stoppered bottle for despatch to the laboratory. 

D. ANALYSIS OF.COCA LEAVES. 

I. Preparation of the Sample. 

(a) If the sample will. pass through a sieve of 2·millimetre 
mesh (Amsterdam condition) it shall be used as received . 
. (b) If not, it shall be ground until it will pass through such a 

s1eve. 

II. Determination of Moisture. 

Weigh accurately in a glass-stoppered weighing tube about 
2 grammes of the sample. Dry at a temperature of 103D-1Q5o c f 
4 h I . • or 

ours, coo 10 a desiccator containing sulphuric acid and · h c t" . we1g . 
on mue the drymg for half an hour and repeat "f . . 1 necessary 

until the ~o~s 10 weight between successive weighings is not more 
than 5 mlihgramrnes. Calculate the moisture as a percentage of 
the coca leaves. 
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III. Determination of Ether-soluble Ecgonine Alkaloids. 

1\Iix in a mortar1 till the mixture is homogeneous 20 grarrimes 
of the sample with 20 c.c. of 2 N solution of sodium carbonate and 
allow to stand for half an hour, stirring from time to time. Transfer 
the mixture to a suitable apparatus for continuous extraction 
under a 'reflux condenser. Drench immediately with ether; extract 
in such a manner that the ether runs in an almost continuous 
stream out of the condenser. Continue the extraction for several 
hours, and allow to stand overnight, the powder being completely 
covered with ether ; resume the extraction on the following day 
until a total extraction of 8 hours is reached. Transfer the ethereal 
extract to a separator, rinsing the flask with ether and adding the 
rinsings to the extraction ether contained in the separator. Shake 
the ethereal solution vigorously for one minute with 20 c.c. of N/10 
solution of hydrochloric acid. Allow the mixture to separate and 
run ofT the lower layer, filtering the liquid through a small plug of . 
cotton wool. Extract the ethereal solution in a similar manner 
successively with two further quantities of 15 and 10 c.c. of N/10 
solution of hydrochloric acid. Add to the acid liquid which is 
placed in a separator, 30 c.c. of a mixture of two parts by volume 
of ether and one part of light petroleum (boiling-point 40° to 60° C.). 
Add 1 gramme of sodium bicarbonate in several portions. Shake 
vigorously for one minute, allow to separate and remove the ether 
layer.' Continue the extraction of the watery liquid success!vely 
with three further quantities of 30 c. c. of a similar mixture of ether 
and light petroleum. 

Dry the ethereal solutions with 1 gramme of anhydrous sodium 
sulphate, filter through a small plug of cotton wool into a tared 
flask, wash the sodium sulphate adhering to the filter with a mixture 
of the two solvents, and evaporate the latter. Dissolve the residue 
in 5 c. c. of neutral alcohol (95% by volume), add 2 drops of a solution 
of methyl red (0.05%) and titrate with N/10 solution of hydrochloric 
or sulphuric acid until a faint orange colour is produced. Then 
add 50 c.c. of freshly boiled and cooled water and continue the 
titration until the solution turns red. 

• It Is advisable to admix the sodium carbonate solution (O'adually in quan
tities of about 2 c.c. 

• It Is convenient to use the technique d~scribed on pages 444-445. 
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1 c.c. N/10 acid solution = 0.0185 gramme of ecgonine 
= 0.0303 gramme of cocaine. 

Express the result in terms of cocaine as a percentage of the 
original and of the dried leaves. · 

IV. Determination for Control of the Acid combined with the Alkaloids. 

As a check on the titration of the ecgonine alkaloids, the combined 
acids (benzoic, cinnamic, truxillic) may be determined. The result 
obtained by titration of the acids should agree substantially with 
that obtained by titration of the alkaloids. 

Add to the solution from the titration of the alkaloids 5 c.c. of 
2 N sodium hydroxide solution. Add some small pieces of pumice 
and boil the solution until the liquid is reduced to about 10 c.c. and 
then continue boiling for 5 minutes, using a reflux condenser to 
prevent evaporation of the liquid. Cool the liquid and transfer 
it to a separator, rinsing the flask with about 15 c.c. of water. Add 
10 c.c. of 2 N hydrochloric acid and shake the liquid vigorously 
for one minute with 30 c. c. of a mixture of two parts by volume of 
ether and one part of light petroleum (boiling range 40o-60o C.). 
Allow the mixture to separate and remove the ether layer.1 Con
tinue extraction of the acid liquid in a similar way successively with 
two further quantities of 30 c.c. of the mixture of ether and light 
petroleum. Dry the ethereal solutions by adding 1 gramme of 
anhydrous sodium sulphate, filter the· ethereal solutions into a 
conical flask and wash the filter with a small quantity of the solvent: 
Evaporate the solvent at a temperature of about 30o C. using reduced 
pressure and blowing a current of air over the surface.• Dissolve 
the residue in 5 c.c. of alcohol (95% by volume) previously neutra
lised to phenolphthalein and titrate the solution with N/10 solution 
of sodium or potassium hydroxide, using two drops of a 1% solution 
of phenolphthalein as indicator. 

1 c.c. N/10 alkali solution = 0.0185 gramme ecgonine 
= 0.0303 gramme cocaine. 

1 See footnote 1, page 445. 
1 

It Is convenient to use the technique described on pages 444·445. 
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REAGENTS REQUIRED FOR THE EST!l\IATION OF THE ECGONINE

ALKALOIDS CoNTENT OF RAw Coc;'INE AND CocA LEAVES. 

2 N hydrochloric acid. 
0.1 N hydrochloric acid. 
2 N sodium hydroxide solution. 
0.1 N sodium hydroxide solution. 
2 N sodium carbonate solution. 

Phenolphthalein. 

A solution of 1 gramme phenolphthalein in 100 c.c. alcohol (95% 
by volume). 

Methyl Red. 

Dissolve, while warming slightly, 0.05 gramme of dimethyl
aminoazobenzene- o - carbolic acid ((CH:J2 N - C6H4 - N = 
N- C6H4 - COOH) in 75 c.c. alcohol (95% by volume) and com
plete with water up to a volume of 100 c.c. 

Ether. 

Diethyl-ether (C2H5h0, alcohol free, specific gravity (15°/150) not 
more than 0. 720. Boiling range 340..35.5o. 1\Iust comply with 
the test for purity in the pharmacopreire. 

Light Petroleum. 

A colourless, very volatile, highly inflammable liquid, obtained 
from petroleum, consisting of a mixture of the lower members of 
the paraffin hydrocarbons, and complying with the following 
definitions : Specific gravity (15°/15°) 0.65-0.67. Boiling range 
40o-60o. 

Alcohol. 

Containing approximately 95% (vfv 15°) or 92.4% wfw of ethyl 
alcohol. Specific gravity (15°/15°) 0.816. 

Acetone. 

Dimethyl kttone (CH3hCO, specific gravity (15°/15°) 0.80. 
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Sodium Sulphate, Anhydrous. 

The salt of the formula Na2S04, H20. 
Test for neutrality. Dissolve 0.5 gramme in 10 c.c. of water, 

add 5 drops of blue bromothymol solution (B.P.). A green colour 
but not a yellow or a blue colour must be produced. 

Pumice. 

The particles of commercial pumice, powdered and sifted, which 
pass a sieve of 1-millimetre mesh and are retained by a sieve of 
0.25-millimetre mesh. 



SENSITIVENESS AND SPECIFICITY 
OF A BORDET-WASSERMANN 

REACTION (MORCH) 
AND KAHN'S STANDARD REACTION 

By 

P. KRAG, 

State Serum Institute, Copenhagen. 

Since the autumn of 1930, when the League of Nations' Third 
Laboratory Conference on the Sero-diagnosis of Syphilis was held 
at Montevideo, a number of experiments have been performed with 
a new Wassermann antigen at the State Serum Institute in Copen
hagen. 

In the years 1924 to 1930, the former head of the sero-diagnostic 
department, the late J. R. l\IIIJRCH, had worked out a Bordet-Was
sermann-modification (hereinafter called WR) having a marked 
degree of sensitiveness and specificity. During a period of several 
years, the sero-diagnostic department tested this new modification 
comparatively with the Bordet-Wassermann method as formerly 
used (THOMSEN-BOAS human-heart extract (WaR H-H), and the 
Kahn reaction with standard extract (KR)). 

In order to check the findings obtained with samples examined 
in the department, 1\ffiJRCH (1) followed up 55,000 cases from the 
years 1934-1935. The result was as follows as regards blood samples: 

The sensitiveness of WR and KR was the same, whereas 
the sensitiveness of WaR H-H was only one-third as great; 

The unspecificity (false positive reactions expressed as a 
percentage of the negative control material) was about 1%o 
for KR and only 0.5%o for the 'Vassermann methods. 

1\IIIJRCH also asserted that the sensitivity of WR and KR depends 
on the kind of material to be tested : KR is specially sensitive in the 
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case of previously treated syphilis, whereas WR is markedly sensitive 

to fresh syphilis. 
Similar tests were made with cerebro-spinal fluids, and showed 

\VaR H-H to be slightly sensitive and KR to be better though less 

sensitive than WR. 
As for specificity : there were no unspecific reactions with the 

Wassermann methods, and some with KR, often with atypical 
flocculation. 

Since 1934, !I{Jjrch's Wassermann modification (called WR) has 
been constantly. used, all samples sent in being tested by WR and 
by Kahn's standard reaction (KR). In addition, about 12% of the 
samples were examined with the following reaction:. : 

Presumptive Kahn reaction (PK) ; 
Muller's Ballung (conglomeration) reactfon C\ffi) ; 
Meinicke's Kliirung (clarification) reaction C\fK). 

This more comprehensive test is recommended alike for the 
verification of re-tests in serological diagnosis of new cases, and for 
the demonstration of weak reactions (fresh cases, treatment control, 
etc.). • 

TECHNICAL DATA. 

Description of March's Bordet-Wassermann Modification (WR). 

The antigen is an optimally cholesterinised alcoholic extract of 
dried calf's heart previously extracted with acetone. For use, the 
extract is diluted with salt solution in two stages : 

(1) 1 c.c. antigen + 1.1 c.c. (or thereabouts) of salt solution 
as with the Kahn antigen ; 

(2) Dilute again rapidly with salt solution to a total volume 
of 150 c.c. (or thereabouts) ; 

the. degree of dilution at both stages being titrated for each new 
antigen by comparison with earlier preparations. 

The constant speci.ficity and sensitiveness of the antigen are 
ensur~d by a long senes of double tests, clinical information as to 
an~ div~rgent resul~ being sought whenever a new portion of the 
antigen IS brought mto use. 
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Daily Routine Work. 

The constancy of the seqsitiveness in daily routine work is securel 
by: 

(1) Careful complement titration ; 
(2) Daily testing of six control sera. 

Sera are always titrated with a dilution series extending to the 
level of a negative reaction. 

Technique. 

Serun~: doses : 0.025 c.c.-1/3 0.025 c.c.-1/9 0.025 c.c., etc. 
Antigen dilution : 0.20 c.c. 
Complement dilution : 0.10 c.c. of a solution of 1 in 18 to 

1 in 33 (the concentration depending on the day's titration). 
Fixation : 45 minutes at room temperature + 45 minutes 

at 37o C. 
Blood : 0.20 c. c. of a 21% sheep's blood corpuscle suspension 

with three times the titre dose of amboceptor. 
Hremolysis : 1 hour at 37o. 
Standing time : 15-16 hours (overnight) in ice-box ( + 4o). 
Reading : By hremolysis percentage scale, ranging from 0 to 

100% hremolysis. 

Converting hremolysis percentages by slide rule into drgrees of 
strength, (2) we obtain a logarithmic value of the titre of the sample, 
the degree of strength being indicated as the value of n (in the form-

ula a = 0.025. 3-nfa). where a is the quantity of serum which just 
causes the weakest complement fixation reaction (60.100). The 
reaction 10 60 100 is strength 3, and 0 10 60 100 is strength 6. 

Kahn's standard reaction (KR) is carried out with standard 
extract from the University of Michigan ; titration is also carried 
to the end point in KR, but, as in WR, we have used a falling series 
of doses obtained by successive divisions by 3--i.e., 0.15--0.05--
1/3 0.05, and so on. 

The result is read according to the degree of flocculation as des
cribed by Kahn, but the titration is indicated in degrees of strength 
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as in WR. The relation between Kahn's units and -our degrees 

of strength will be seen frpm the following : 

10 units correspond to strength 3 ; 
20 " " , ,, 5 ; 
40 7·, '' ,, '' ,, 
60 " " " " 8; 

and so on, the decimals being rounded ofT. 
The three more sensitive precipitation tests are carried out 

according to the three authors' own descriptions, though the 
1\Ieinicke reaction is performed as l\1 K R II, with both Kliirung 
(clarification) reading and the centrifuging method . 

• • • 
Three years having passed since Ml!lrch's exposition, I considered 

it of interest to undertake a similar examination of routine work 
material, partly in order to verify the results of 1935/1936, partly 
in order to probe further into the sensitiveness and specificity of the 
tests. 

As this department has a file of all syphilitics examined since 
1920 (3), (4), it has been possible by reference to this file, to get 
particulars of medical history and clinical facts relating to a large 
number of cases. 

The material comprises all samples examined in the course of 
the first quarter of 1937. Since January 1st, 1937, in all cases in 
which a serological reaction was detected for the first time, I have 
procured particulars of the clinical diagnosis, and any evidence 
pointing to syphilis that is afforded by examination findings, medical 
history and temperature records. 

A total of 26,028 blood samples came in during the first quarter : 

A. 

Of these, 5,239 were control-tests of syphilitics under treatm~nt, 
or latent or cured cases : 

5,135 of these samples were tested by both Ml!lrch's Bordet
Wassermann modification (WR) and Kahn's reaction (KR) ; 

3,216 were negative to both methods ; 

1,919 yielded a po~itive reaction to one or both tests. Sub 
classification of these 1,919 by strengths according to the 
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findings of the WR and KR tests gave the following totals 
for the various strengths (Table I) : 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

>12 

Table I. 

Strength 

••••• 0 • •••••• , ••••••••••• 

Observations. 

WR 

315 
346 
165 
160 
205 
143 
118 
157 
136 
68 
39 
19 
10 
38 

1,919 

KR 

114 
525 
285 
229 
153 
161 
123 

79 
82 
49 
49 
22 
23 
25 

1,919 

(1) WR positive 1,60-l times, KR positive 1,805 times. 
(2) Strengths 1, 2 and 3 show a considerable preponderance of 

KR: 

KR : 525 + 285 + 229 = 1,039 
WR : 3-t~ + 165 + 160 = 671, or 368 more KR than WR. 

(3) The higher strengths 4-9 show a corresponding preponderance 
of WR (180 more than KR). 

(4) The number of samples yielding respectively concordant 
and divergent WR and KR findings was : 

WR<KR 
WR=KR 
WR>KR 

........... 

...... ····· 
Conclusion. 

Number 
of cases 

681 
429 
809 

~1 
Perce-n

tage 

35.5 
22.4 
42.1 

Number 
of cases 

215 
230 
464 

Perct"n
tage 

23.6 
25.3 
51.1 

A simple count is misleading. 
WR is more sensitive generally, but KR has one sphere (strengths 

1, 2 and 3) in which it is superior to WR. 
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In the same period there were examined 20, i89 patients who were 

not in the file prior to December 1st, 1936 : 

19,405 were negative ; 
585 had a sero-reaction for the first time (i99 tests, repre-

senting re-tests, too little serum, reaction unreadable, 
old syphilis hitherto not on file are not included in 

the calculation). 

The 585 new sero-reactions were : 

122 of fresh syphilis ; 
114 of old syphilis (tertiary, vascular, cerebral) or congenital ; 

41 of old syphilis verified by the medical history ; 
201 of " observation for latent syphilis ", there being no 

clinical-anamnestic indications of syphilis ; 
107 doubtful reactions (negative WR and KR, but 1, 2 or 

3 of the sensitive precipitation reactions positive). 

Sensitiveness. 

The sensitiveness of WR and KR in the three groups of newly
diagnosed syphilis was very uniform, as evidenced by practically 
the same number of reactions (Table 11) ; throughout, however, 
WR tended to react more strongly than KR. In· the case of fresh 
syphilis especially, the sensitiveness of WR was pronounced 
WR > KR in 55% of the cases and WR < KR in 15%. 

All strengths •.•...•.. 
Strength 3 and over .•. 

All I \\:R<KR •. 
otrengths \\R=KR · · 

WR>KR •. 

Table Jl.-Numbtr of PO&itioa. 

I 
. Mixed Syphilis Exclusive 

Fresh clinical verified sero-diafUJOiis . 
syphilis old by med. obs. for 

----- syphilio history Syph. lal•ltl 

WR KR i WR ' l<R WR KR WR KR 

104 ---;;;;\--;;;;-'I;--;- 39 40 --;;-~ 
102 97 99 95 36 35 69 63 

:Sum- I ;::: Num- I Per: -;.-:- --p;;:- Num- ---p;;::-
ber ta ber Cf'n ber cen- b et>n• 
__ ~ __ lage tage er tage 

18 15 31 27 12 29 112 56 
37 30 29 25.5 7 17 29 14.5 
67 55 54 4i.5 22 54 59 29.5 
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Specificity. 

201 cases without other supporting diagnostic evidence of syphilis 
among about 20,000 examinations represent about 1% ; the error 
of- the methods therefore lies below this figure, for serological 
observations of 149 of the cases showed that 74 displayed a spontan
eous decrease of the original reaction in from one to three weeks, 
whereas 75 were constant. 

These 74 cases are definitely wrong diagnoses. 
From records of the findings it is seen that : 

WR was temporarily positive 22 times ; percentage of error 
0.1 ; . 

KR was temporarily positive 65 times ; percentage of error 
0.3 ; 

. there being 52 instances in which KR yielded a transient value of 1, 
whilst the corresponding figure for WR is 11. This low specificity 
of KR = 1 should be borne in mind having regard to the high 
degree of sensitiveness manifested in the examination of old, 
treated syphilis, for unspecific reactions in syphilitics doubtless 
occur from time to time. 

If only the strong reactions are taken into account, we find that 
WR and KR are the same : 

At strengths> 3, incorrect reactions were 9 WR and 8 KR-i.e., 
percentage erro~pproximately 0.05 (in five of the cases both WR 
and KR were> 3, so that there was a possibility of a serious error 
(0.025%)). 

It being usual in Denmark to take samples of blood from all 
patients admitted to medical departments whatever their disease, 
and send them in for a syphilis sero-diagnostic test, we have thus 
a large and varied mass of control material including many cases of 
febrile pulmonary affections, cancer and inflammations of the 
internal female genitalia. 

This, of course, burdens our control material, but, on the other 
hand, it has provided valuable information as to the frequency of 
transient sera-reactions (5), especially in the case of the a!Te.ctions 
referred to above. 
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Guided by this experience, we always request an observation 
period of four to six weeks for the diagnosis of syphilis on a purely 
serological basis. · 

WR and KR are very nearly equal in sensitiveness and specificity. 
As a rule, WR "ill be somewhat stronger (i.e., more sensitive) 
than KR, except when applied to old, treated syphilis, which yields 
KR strengths of 1 and 2 in a large number of cases. 

In the lower range of strengths, the specificity of WR is better 
than that of KR. 

In the higher range of strengths, the specificity of both tests is 
equal. 

A similar survey of the sensitiveness and specificity of the sen
sitive precipitation reactions (PK, 1\ffi and 1\IK) will be published 
later, together with a more complete account of the results discussed 
above. 

• •• 
A compilation has also been made of the results of the testing 

of 1,664 spinal fluids by M0RcH's Bordet-Wassermann modification 
(WR), :\Iiiu.ER's Ballung (conglomeration) reaction (:\ffi) and 
MEINICKE's Kliirung (clarification) reaction CMK). or these 
fluids, 1,506 were negative to all three tests; the remaining 158 are 
distributed in the following : 

~3 -2 -t 
None strong Weak doubtful 

WR ···················· 123 11 14 10 MUller conglomeration •.•.. 104 29 13 12 1\leinicke clarification •.••.• 116 21 19 2 

which means that the three methods give the same total of reactions, 
taking the weak and strong groups together-viz., 134, 133 and 137 
respectively. 

Conclusion. 

As a test for cerebro-spinal fluid, WR is quite equal to the pre
cipitation test. The specificity cannot be calculated from this 
material since the majority of samples are sent in from syphilitics 
or cases suspected of syphilis ; the number of samples from non
syp~litics is s? low that the information concerning non-specific 
reactions (possibly one such reaction) in this material is valueless. 
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SUMMARY. 

At the League of Nations' Laboratory Conferences--1928 in 
Copenhagen and 1930 in Montevideo-it was agreed that: 

" The best of the precipitation tests were demonstrated to be 
superior as regards sensitiveness and equal as regards specificity 
to the B.-W. reaction and its modifications." 

The investigation of WR (M¢RcH's Bordet-Wassermann modi
fication) and KR (KAHN's standard reaction) which has been 
described above, appears to show that we now have complement
fixation tests that are equal to the KAHN test in respect both of 
sensitiveness and of specificity, though each of these two kinds of 
tests has certain advantages and certain defects. 

Other institutes having had the same experience, it would accord
ingly seem advisable when the opportunity arises at a new laboratory 
conference to compare the more recent modifications of complement 
fixation with the precipitation tests-those already examined as 
well as those which have appeared since. 
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INTRODUCTION. 

It will be remembered that the two previous sessions of the Technical 
Commission on Nutrition were held in November 1935 and June 1936. 
The Commission had been asked to define, in accordance with modern 
concepts of physiology, the principles of nutrition best suited to ensure 
the fullest development and the maintenance of the organism. This 
work culminated in the " Report on the Physiological Bases of 
Nutrition", published in the September 1936 issue oflhe Bulletin of 
the Health Organisation. 

That report ended"with a list of fen questions, into which the Com
mission felt that further investigations were required. Some referred 
to a number of issues in dietetics which are still obscure; others related 
to the technique of dietary surveys and to suitable methods of assessing 
the nutritional state of the organism and at the same time detecting any 
deficiencies of diet. These ten questions are given below, as arranged 
in order of priority : 

A. Assessment of the state of nutrition in children and ado-
lescents. 

B. Nutritive food requirements during the first year of life. 

C. Minimum vitamin and mineral requirements. 

D. Minimum fat requirements. 
E. The nutritive and" supplementary" values of the different 

protein-containing foods, to determine to what extent and in what 
forms animal protein is necessary for growth and health. 

F. The relative nutritive value of different cereals according 
to the degree of milling. 

G. The extent to which the increasing consumption of sugar 
is detrimental to health. 

H. Influence of climate on food requirements. 
1. The extent to which diets in common use fall below the 

standards recommended in this report. 
J. The optimum amounts of milk required at different ages. 

3 
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The Commission's report was forwarded to learned societies and 
scientific institutions in various countries, in order to obtain their 
views and induce them to take a share in the investigations listed above. 1 

Jlost of these institutions accordingly set up commissions and sub
commissions, each with its own rapporteur, and divided among them 
the problems recommended for further study according to the relative 
importance of such problems within the national sphere and to the work 
already undertaken by the health services and national laboratories. 

It is clear that the Technical Commission could not contemplate 
the simultaneous systematic investigation of all ten questions. Accord
ingly, attention was concentrated, in 1936, on the first two problems, 
which were considered of quite special importance-namely : 

A. Assessment of the state of nutrition fn children and ado
lescents. 

B. Nutritive food requirements during the first year of life. 

In December 1936, a meeting was held of the rapporteurs of the 
various commissions and sub-commissions to which these two problems 
had been referred by the learned societies and scientific institutions 

1 Those institutions fall into three categories : 

_1 •• Academies of medicine, academies of science and scientific com
miSSIOns: 

United States .o! America : National Academy of Science and t;'nited 
States Nutntlon Institute. 

Belgium : Royal Academy of Medicine 
United Kingdom : Medical Research Council. 
France : Academy of Medicine. 
Italy : National Research Council 
Netherlands : Academy of Scien~. 
Spain : Madrid Academy of Medicine. 
Union o~ Soviet Socialist Republics : Scientific Research Council. 

2. Commissions whose competence covers nutritional probl • 
A tral . Ad · ems • 
u~ •a .= Vlsory Committee on Nutrition. 

Uruted Kmgdom : Advisory c ·u · 
the Ministry of Health and ~~:~• ~ on NutrJtion, responsible to 

Denmark · Advisory Co "tt eNcre ary of State for Scotland. 
. • mm1 ee on utrition 

Norway : Norwegian Committee on Nutrltio~ 
Turkey : National Committee on Nutrition. • 

3. National councils specially set u f th 
lems and for C<H>peration with th L P or e study of nutritional prob

e eague of Nations : 
France: National Committee for the St d 
Sweden : Royal Committee on Nutrlti:/ of the Problem of Nutrition. 
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of different countries. On the first problem, that of the assessment of 
the state of nutrition in infants and adolescents, the group of experts 
presided over by Professor LAUGIER (France) submitted a report• 
recommending three types of survey : the first, which is of a general 
character, is designed to afford a ready idea of the state of nutrition of 
large numbers of children; the second and third types, covering a much 
smaller number of subjects, involve more thorough and more elaborate 
scientific investigation, somatometric, clinical and physiological tests 
to detect at the earliest possible moment the first signs of malnutrition 
attributable to a deficiency, however slight, in the diet. 

On the second problem, that of nutritive requirements during the 
first year of life, a group of experts, of which the chairman was Pro
fessor GoRTER (Netherlands), drew up a report• which includes a 
number of recommendations bearing upon the diet of the infant. The 
experts endeavoured to express their views in the simplest language, so 
as to make them readily accessible to all medical or social organisations 
that might be interested. They themselves also suggested that further 
enquiries should be undertaken into the following three questions : 

1. Has the daily administration of more than 750 c.c. of 
cow's milk to children between six months and one year any 
unfavourable influence on the nutritive exchanges and, in 
particular, on the absorption of calcium and iron ? 

2. What are the differences between the action of an artificial 
preparation of an irradiated sterol and that of irradiated milk, 
when quantilies containing the same number of international 
units of vitamin D are administered ? 

3. Is it desirable to provide systematic preventive treatment 
against anremia for all children between four months and one year 
by the administration of an iron salt ? 

The study of questions A and B, which headed the Technical Com
mission's programme of work, had thus led to the submission of conclu
sions jointly prepared by the appropriate national rapporteurs. 
Their reports were included in the agenda of the third session of the 
Technical Commission on Nutrition, for which a number of notes 
dealing with question A had also been received. Those notes related 

• Bulletin of the Health Organisation, 1937, 6, 129. 
1 I bid., 291. 
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particularly to pre-deficiency tests and to the results of ~arious enqui~ies 
designed to ascertain the state of nutrition of varwus populatiOn
groups. In the following report, the Technical -~ommision has ~ealt, 
under II I, B, with methods of assessing the nutntwnal state of chtldren 
and adolescents, and under I, E, with nutritional requirements during 

the first year of life. 

The following three questions were problems of a scientific character 
which fell exactly within the scope of the Commission's first report-

namely: 

C. Minimum vitamin and mineral requirements ; 

D. Minimum fat requirements ; 
E. The nutritive and supplementary values of the diflerent 

protein-containing foods. 

The Commission had asked a number of its members to prepare a 
report upon each of these problems. At its meeting 1 in ]1," ovember 
1936, it examined the conclusions of the rapporteurs so appointed, and, 

1 The following members attended tbis meeting : 
Sir Edward MELLAI<BY, K.C.B., Secretary-General of the Medical Research 

Council, London (Chairman) ; 
Dr. E. P. CATHCART, Professor of Physiology, Glasgow University ; 
Dr •. L. S. FRIDERICIA, Professor of Hygiene at the Copenhagen Univer

stty ; 
Professor Axel HiiJER, General Director o( the Public Health Services, 

Stockholm; 
Dr. Andre IIIAYER, Professor of Physiological Chemistry at the College 

de France, Paris ; 
Dr .. E. V. M~CoLLUM, Professor of Biochemistry, Johns Hopkins Univer

stty, Baltimore ; 
Sir John Boyd ORR, Director of the Imperial Bureau of Animal Nutrition 

Rowett Institute, Aberdeen ; ' 
Professor W. H. SEBRI!LL, Chief of the Department of Nutrition National 

Institute of Hygiene, Washington ; ' 
Profes~or Mary SwARZ RosE, Department of Nutrition Columbia Uni-

verstty, New York. ' 

Tuhnieal secretaries oflhe Commission : 

Miss Harriette CHICK, Lister Institute of Preventive 1\fedicine London. 
Dr. E. J. Btowoon, Professor at the Universite Llbre, Brusseia: ' 

The following also attended the meeting : 
1\fiss H. STrE.BI!L~No, Bureau of Home Economica Department of Agri-

culture, Washmgton ; ' 

Pr~~~=~t~ry· GB. avt "'! VEEN, Head of Chemical Department, Medical 
, avta. 
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in the first four chapters· of its own report, made a brief survey of the 
present state of our knowledge concerning human requirements of inor
ganic substances, vitamins, proteins and fats. It will be seen that the 
Commission proposes the following four new subjects for investigation: 

(1) Factors influencing the utilisation of calcium and phos-
phorus; · . 

(2) Determination in man, by biological tests, of the assimil
able proportion of iron contained in various foods; 

(3) Determination of the amounts of iron required by adulls 
of both sexes, with special reference to women during menstruation, 
pregnancy and lactation ; 

(4) Assimilation of iron by children at various ages, when the 
diet given is one in which the assimilable proportion of the iron 
content has been ascertained in advance. 

The last of the questions included in the list which we have quoted 
at the beginning of this introduction-that of the optimum amounts 
of milk required at different ages-was also a scientific problem, and 
was referred by the Commission for investigation to one of its members. 

In this connection, the Health Committee, in the second half of1936, 
organised a special enquiry into the questions of hygiene involved in 
the production, transport and distribution of milk. That enquiry 
culminated in a report laying down a number of principles, the ·obser
vance of which would be desirable in the interests of the production and 
distribution of pure milk. 1 

The Technical Commission was thus called upon to examine the 
milk problem as a whole. As regards the place which milk should 
occupy in a balanced diet, by reason of its special properties, it will be 
remembered that the Commission had already fully defined its position 
in its " Report on the Physiological Bases of Nutrition ", In the 
report which follows, the Commission has endeavoured to show, under II, 
why, in the light of recent scientific research, milk constitutes a food of 
outstanding value, especially during the period of growth. The Com
mission also lays stress on the importance of eliminating the noxious 
properties of milk as a possible vehicle for bacterial infeclion. Finally, 
it shows how skim-milk can be turned to good account. 

• See Bulletin of the Health Organisation. 1937, 8, 371. 
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The Heallh Organisation is thus now in possession of a .compre
htnsive body of information on the value of milk as a p~otectwe food, 
on the means of deriving the maximum advantage fr~m 1l, and on ~he 
conditions to be observed in order that the productiOn, prese~vat~on 
and distribution of milk may answer the demands of modern sczentzfic 

knowledge. 

Of the ten questions included in the Technica~ Com~ission'~ pr~
gramme, the above are those which were dealt wzth at zls sesszon zn 
November 1937. · 

Four questions remain : 

F. The relative nutritive value of different cereals according 
to the degree of milling. 

G. The extent to which the increasing consumption of sugar 
is detrimrntal to health. 

H. Influence of climate on food requirements. 
1. The extent to which diets in common use fall below the 

standards recommended in the report on the Physiological Bases 
of Nutrition. 

Problems F and G will appear in the programme of future work of 
the Commission; together with the various questions relating to human 
requirements of inorganic substances, the study of which has now been 
proposed by the Technical Commission. 

The two remaining problems call for certain comments. 

Influence of Climate on Food Requirements (H).-The agenda 
of the Intergovernmental Conference of Far Eastern Countries on Rural 
Hygiene (Java, August 1937) included the question of nutrition in the 
Fiu East. The Conference devoted Chapter IV of its reporfl to this 
question. The last Assembly of the League of Nations, acting upon 
a recommendation submitted by the General-Advisory Health Council 
(May 1937), also asked that the Technical Commission should under
take a study of the diet of the populations of Asia and of tropical 
countries generally. 

It follows that the Commission's activities will be more and more 
directed towards countries outside Europe, and particularly towards 

1 Published In September 1937 as document A.19.1937. 
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tropical and sub-tropical countries. The Technical Commission has 
already undertaken an exwnination of the recommendations of the 
Java Conference, and, under IV in the report which follows, it submits 
a preliminary programme of studie.s to be carried out under its auspices, 
principally in the Far East. In preparing this progrwnme, it has had 
the assistance of Professor A. G. VAN VEEN, head of Chemical 
Department of the Batavia Medical Laboratory and ;oint-rapporteur 
on nutrition to the Java Conference. The exwnination of this draft 
programme is to be continued at the Commission's next session. 

The Extent to which Diets in Common Use fall below the Stan
dards recommended in the Report on the Physiological Bases of 
Nutrition (1).-A beginning has already been made with the study of 
this question. In order to give a sufficiently accurate answer, it is 
essential to carry out dietary surveys to elicit fuller information as to 
actual diets in urban and rural districts. If, however, the results of 
such surveys are to be comparable, there must be previous agreement 
as to the method used. 

The Technical Commission had, in fact, been asked to examine 
methods for carrying out dietary surveys, and under Ill, A and B, 
of the following report deals with that question : I II, A, is concerned 
with the technique of surveys to determine the real consumption of 
foodstuffs, while Ill, B, to which reference has already been made, 
embodies the Commission's views on methods of assessing the 
nutritional stale of children and adolescents. 

A survey of the actual diets of urban and rural populations will, 
therefore, be in the forefront of the programme of work for 1938. 

A meeting of directors of European Institutes and Schools of Hygiene, 
held in Geneva at the end of November 1937, made use of the general 
directions laid down by the Technical Commission for guidance in 
preparing a programme of studies to be carried out in rural areas. 
These studies would fall into three categories : 

(a) Quantitative studies for the determination of nutritional 

requirements;. 
(b) Quantitative studies for the detection of any deficiency 

in the diet of certain specified communities ; 
(c) Qualitative studies to serve as a basis for the elaboration 

of a nutrition policy. 
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Each of these three kinds of suroe~ ansr~ers ~ practical purpose. 
The various countries will be guided m therr chorre by the work that 
has already been done in this field, by the problems to be soloed, and 
the staff and resources available. . 

The National Committees on Nutrition and the Institutes and Schools 
of Hygiene of Belgium, Czechoslovakia, Fin~and, Fr~nc~, Hungar~, 
Poland, Roumania, Sweden and l'ugoslaora have mtrmated therr 
intention of undertaking enquiries of this kind. Czechoslovakia, 
Hungary and Yugoslavia have already taken practical steps to this end. 
In January 1938, Dr. H. K. STIEBELING, Senior Food Economist of 
the Department of Agriculture at Washington, visited those three 
countries on behalf of the Health Organisation in order to assist the 
appropriate authorities in the organisation and co-ordination of the 
enquiries contemplated. 

The last chapter of the Technical Commission's report deals with 
studies of nutrition in Chile. 

It will be remembered that the Chilian Government asked for the 
help of the League of Nations in order to study the state of nutrition 
of the population, and that Professor E. BURNET (France) and 
Professor C. DRAGONI (Italy) went to Chile in 1935 on a study 
mission. 

In June 1936, the Commission heard a statement from Professor 
Bt:RNET and Professor DRAGONI on the purpose, method and conclu
sions of their investigation. At the request of the Chilian authorities, 
the Commission drew up a series of recommendations as to the measures 
to be contemplated in order both to improve national nutritional stan
dards, and to provide for the continuation of the enquiries. Those 
recommendations were published in the Bulletin of the Health 
Organisation. 1 

Since then, the Chilian Minister of Health, laking advantage of the 
Technical Commission's offer, has forwarded a number of official 
documents on the mea.~ures taken by the Chilian authorities to make 
good such deficiencies as had been revealed, and to co-ordinate further 
in~estigatio~s. The Commission has examined _this plan of action 
wrth great Interest, and has replied to the Minister's communication. 

1 
Bullttin O/lht Health Organiaalion, 1936, 11, 424. 
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The foregoing is a very brief summary of the work done by the 
Technical Commission on Nutrition since 1936, and of its programme 
of future work. 

The Health Committee examined this programme on February 9th, 
1938, and took the opportunity to pay a tribute to the perseverance of 
the Commission and to the success which had attended the execution of 
its programme. It also expressed its gratitude to the learned societies . . 
national committees and scientists who had come forward to help the 
Commission. 

The Health Committee attaches special importance to the investiga· 
tions proposed by the Commission among the peoples of Asia and of 
tropical countries generally. Preparations are being made for the 
organisation and co-ordination of studies in the Far East, with the 
assistance of scientific institutions. 

The Committee is also giving careful attention to the investigations 
into the actual nutrition of the rural communities which are being 
undertaken in Europe with the co-operation of the Institutes and 
Schools of Hygiene. These enquiries will furnish a technical basis 
for the work of the European Conference on Rural Life, which is to 
meet in July 1939. 

In this connection, the Committee has decided to supplement these 
enquiries by a series of comparative studies on the composition 
of bread. The various kinds of bread consumed even in any single 
country-and, a fortiori, in different countries-often have little in 
common but their name, and show wide variations in nutritive value. 
In view of the part which bread plays in the diet of the rural popula
tion, these enquiries might prove quite valueless unless a preliminary 
study of the composition of the bread had been carried out. 

The Health Committee has also decided to undertake enquiries into 
the effect of outbreaks of foot-and-mouth disease on rural economy, and 
particularly on the production, distribution and consumption of milk. 

Lastly, it considers that the time has come to embody in a general 
report, and to translate into terms of practical application, the Technical 
Commission's recommendations concerning the bases of a rational 
diet. 
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I. CONSIDERATION OF THE AVAILABLE 
KNOWLEDGE REGARDING CERTAIN SPECIFIC 
PROBLEMS OF THE SCIENCE OF NUTRITION • 

A. 1\II~ER-\L REQCJRE)IE~TS. 

The knowledge available at the present time upon mineral 
requirements is imperfect, and the recommendations contained in 
the following paragraphs must be regarded as approximate and 

provisional. 

(a) CALCIU}I. 

With present food habits, there is a grave risk of calcium deficiency 
in the diet. Although the efficient utilisation of calcium is closely 
related to adequate supplies of phosphorus and vitamin D, the 
reserves in the body will not be at their optima unless ample calcium 
is available for storage. 

The results of numerous metabolic studies agree in indicating 
the minimum requirement of the adult for the maintenance of calcium 
equilibrium at about 0.5 gramme calcium daily. As a margin of 
safety. it is recommended that this intake should be increased by 
about 50%, say to 0.75 gramme daily, for a man of 70 kilogrammes 
body-weight, and in the case of the pregnant and lactating woman to 
about 1.5 grammes daily. Apart from breast-fed babies, the allow
ance of calcium for growing children should be about 1 gramme 
daily. 

(b) PHOSPHORUS. 

The adult requirement of phosphorus, which amounts to about 
1 gramme daily, is usually provided by ordinary diets, owing to the 
wide distribution of this element in foods. Utilisation of phosphorus 
may .be impaired, however, unless the supply of calcium is also 
adequate. This fact is of special significance in childhood when 
food must provide the amount needed for the formation of bony 
tissues. 
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(c) CALCIUM A:-10 PHOSPHORUS. 

The Commission again calls attention to the unique value of 
milk in all forms as a source of readily available calcium along with 
an abundance of phosphorus, and also to the importance of cheese, 
which may be regarded as a valuable dietary source of these elements. 

The utilisation of both calcium and phosphorus is greatly enhanced 
in the presence of an abundant supply of vitamin D, as provided 
either in the diet or by sunshine. 

In cases where cereals form a major source of the energy supply, 
especial emphasis should be laid upon liberal supplies of calcium 
and of vitamin D to correct any tendency of cereals to interfere 
with the storage of calcium and phosphorus in the body. The 
assimilation of calcium and phosphorus appears to be assisted by 
the presence of fat in the diet when the latter consists largely of 
cereals. 

Problem recommended for Further Study : 

Factors influencing the utilisation of calcium and phosphorus. 

(d) IRON. 

In view of the fact that in some foods part of the iron may not 
be absorbed, liberal standards should be set as guides to dietary 
practice. The value of lightly milled cereals is emphasised in this 
connection both because the outer layers of the grain contain consi
derable iron of easy utilisation and because these foods are relatively 
cheap. 

A consensus of expert opinion at the present time would place the 
average requirement of the adult man for 'iron at about 10 milli
grammes daily. The requirement of women of child-bearing age 
is higher, owing to the demands of menstruation, pregnancy and 
lactation. 

Infants and children need to be safeguarded against nutritional 
anremia by the use of suitable diets. Since this usually can be 
achieved by means of foods rich in iron, 'there is generally no need 
for iron medication. 
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Problems recommended for Further Study : 

Determination in man, by biological tests, of the assimilable 
proportion of iron contained in various foods ; 

Determination of the amounts of iron required by adults of both 
sexes, v.ith special reference to women during menstruation, 

pregnancy and lactation ; . . 
Assimilation of iron by children at vanous ages, when the diet 

given is one in which the assimilable proportion of the iron has been 

ascertained in advance. 

(e) IoDINE. 

Iodine is an essential nutrient and the daily requirement of man 
appears to be less than one-tenth of a rnilligramme. 

Iodine deficiency is generally conceded to be the chief dietary 
factor associated with endemic simple goitre. Since in some 
regions the amounts of iodine contained in the local water and 
locally grown foods are too low to prevent the occurrence of goitre, 
it is necessary that an extra supply be provided for the entire 
population of such districts. 

The provision of iodine, in amount not exceeding 1 rnilligramme 
per week per person, has heeD strikingly successful in the prevention 
of goitre in such areas. Experience in the United States of America, 
Austria, Roumania, Switzerland and other countries has established 
the effectiveness of iodised salt for this purpose. 

B. VITAMIN REQUIREMENTS. 

Advance in our knowledge of man's requirements for each of the 
several vitamins is conditioned by the development of accepted 
techniques for the experimental determination of the minimum 
quantities needed to prevent the least impairment of function or 
structure, characteristic of a deficiency and of the quantities above 
which further dietary additions do not enhance the well-being of the 
body. 



NUTRITION 473 

This work requires, on the one hand, extensive knowledge of the 
physiological action of the several vitamins and of the factors 
affecting their absorption and utilisation. On the other hand, it 
requires numerous and exact estimations of the vitamin content 
of food as eaten. 

As yet there do not exist in the various countries comprehensive 
tables giving universally applicable figures of the average content 
of the various vitamins in different foods. Such tables should 
indicate the variability in vitamin content of each important food, 
as produced in different seasons and in different regions, and as 
affected by storage and by methods of preparation for consumption. 
One reason why such tables as exist are not satisfaction for inter
national use is that the biological vitamin estimations made upon the 
various articles of food have too often been based upon the degree 
of response of the experimental animal, which is an exceedingly 
variable criterion, and have not been conducted in direct comparison 
with international standards, because the latter have been so 
recently established. 

In all biological assays for vitamin potency, It is essential that simultaneous 
tests be made on stable materials employed as standards of comparison for the 
different vitamins. Such are (1) the official international standards adopted 
by the Vitamin Standardisation Conferences of the League of Nations, and 
distributed to all countries on behalf of the League, or (2) any subsidiary stan
dard which has been compared with the latter by biological tests. Owing to the 
recent adoption of this principle, the figures published for the vitamin potency 
of any one food are frequently not comparable with those obtained In other 

laboratories or at different times. 

For all the above reasons, the existing data on vitamin require
ments are difficult to apply and also to establish, and all figures 
contained in this section are to be regarded as approximate and 

provisional. 

(a) VITAMIN A. 

The figures suggested at the present time by different investiga
tors for the requirement of the adult for vitamin A vary from 1,400 
to 3,000 international units daily, the difference being partly 
accounted for by differences in the vitamin A content assigned to 
common foods by different workers, and partly by the fact that no 
accepted technique for experimental determination of vitamin A 
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requirement has been developed and applied. It is probable th~t 
2,000-l,OOO international units daily may ~e ~egarded as a sa e 
allowance. Such a supply is afforded by a dally mtake, for example, 
of 500 millilitres of whole fluid milk, 1 egg, 25 grammes butter and a 
medium-sized serving of a green leafy vegetable. 

The allowance for pregnant and lactating women should be greater 

than for other adults. 
The requirements of infants and all growing children for vitamin A 

(and other vitamins) are relatively greater than for a~ults .. ~e 
vitamin A requirements of infants may be met by the mclusi.on ~n 
the diet of a comparatively small amount of some substance nch m 

vitamin A, such as fish-liver oils. 

(b) VlTAliiN Bt. 

As a result of considerable experience, an allowance of 10 inter
national units per 100 calories of food-intake seems to be adequate. 
This allowance would place at 300 international units the daily 
requirement for an adult of 70 kilogrammes body-weight receiving 
a diet of 3,000 calories. 

The above estimate has been confirmed by consideration of the 
vitamin B1 content of a large number of diets which protected human 
beings from vitamin B1 deficiency, in contrast to others which did 
not provide such protection. 

The requirements of animals for vitamin B1 have been shov.rn 
experimentally to be greatly increased during pregnancy and lacta
tion. Pending direct evidence, it is recommended that the diets 
of pregnant and lactating women should contain 2 to 3 times the 
minimum allowance for the adult in general. The quantities 
of vitamin B1 recommended above would probably be contained 
in ordinary mixed diets when lightly milled cereals are a staple of 
the diet, or when milk, fruits and vegetables are freely used and 
highly milled cereals and sugars are not allowed to displace protective 
foods. 

The requirements of the infant for vitamin B1 would appear to 
be met by about 10-15 international units per 100 calories of food
intake. A~ allowance of 200-250 international units daily is pro
bably sufficient for nursery school-children. 
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(c) VITAMIN B2• 

Vitamin B2, previously used to signify the heat-stable portion 
of the water-soluble vitamin B complex, is now known to be multiple 
in nature and to include riboflavin, lactoflavin, the pellagra-pre
ventive substance, and other factors the physiological and nutritional 
significance of which is at present obscure. 

Any one of the following foods in the quantity indicated furnishes 
an adequate amount of the pellagra-preventive vitamin for the 
daily needs of an adult : 

Grammes 

Dried yeast . . . . . . . . . . . . . . • . . . • . • . . • . . . . . . . . . . . . 30 
Wheat germ (fat free) . . . . . . . . . . . . . . . . . . . . . • . . . . . • 150 
Salmon• • • • • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 170 
Lean beef • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
Green peas• . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 450 
Turnip greens• . • . . • . . . . . . . . . . . . . . . . . . . . . . • . . • • . 480 
Kale' . . . . . . . . . . . • . • . . • . . • . . . . . . . • . • . . . . . . . • . . . 530 
Juice from tomatoes• . . . • . • • . . . . . . . . . . . . . • . . . . . . . 1,200 
:Milk, fluid . . . • . . • • . . . . . . . • . . . . . . . . . . . . . . . . • . . . • 1,200 

(d) VITAMIN C OR AscoRBIC Acm. 

The adult's requirement of ascorbic acid is no doubt covered by 
about 30 milligrammes daily, which has been shown to be a curative 
dose for adults suffering from scurvy. 

There is evidence that the requirement of vitamin C is increased 
in, and following, febrile conditions. 

In the case of children, special attention should be given to an 
abundant supply of vitamin C. Artificially-fed infants should 
receive a daily ration of 10-30 millilitres of orange or tomato juice 
(or the equivalent, in vitamin C potency, of other fruit or vegetable 
juices). This allowance provides 5-15 milligrammes of ascorbic 
acid, or 100-300 international units of vitamin C. 

Cow's milk cannot be relied upon as a source of vitamin C for the 
infant. The heating required to make milk a safe food for infants 
reduces its relatively low initial content of vitamin C. The anti
scorbutic value of milk is also quickly r-educed when bottled milk 
is exposed to light. 

• Figures based on tests made on canned products. 
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(e) VITAMIN D. 

The dietary requirement of vitamin D, both for adults and children, 
de~nds on the amount of sunshine enjoyed, as well as on the 
quantities of calcium and phosphorus in the diet. Abundant supplies 
of vitamin D are especially needed by pregnant and lactating women. 

Adequate provision of vitamin D is also specially important in 
the case of infants and children. To protect infants from rickets, 
150 international units daily have been found necessary. In order 
to promote full growth and vigour, a daily allowance of 400-
500 international units is recommended. In temperate climates, in 
'\\inter, when the supply of sunshine is meagre, this requirement 
is conveniently met by a small daily ration of cod-liver oil or other 
fish-liver oil. 

C. PROTEI~S. 

Proteins yield upon digestion twenty-two relatively simple 
substances known as amino acids ; during metabolism, these are 
recombined in new patterns to form the proteins required for the 
body's growth and maintenance. 

• BIOLOGICAL VALUE OF DIFFERENT PROTEINS. 

There are certain amino acids which the b~dy is incapable of 
synthetising and which must be supplied by food. Certain proteins 
do not contain one or other of these amino acids and they are not 
present in the same proportion in all proteins which do contain 
them. The proteins may have therefore very different" biological 
values " for nutrition. 

Rations containing proteins of high biological value can be fed 
at lower levels than those containing proteins of lower biological 
value and yet give equal results in growth and maintenance. The 
economic value of knowledge of this kind derives from the fact that 
the protein-rich foods are more costly than the fats and carbo
hydrates, and proteins of high biological value more expensive than 
those of low value. · 



NUTRITION 47?. 

SUPPLEMENTARY ACTION OF PROTEINS. 

The nutritive value of one and the same protein may also differ 
according to the combination with other proteins in which it is 
taken. Milk proteins are not only themselves of high biological 
value, but they have a high supplementary value for cereal proteins, 
enhancing the nutritive value of the latter so that they are much 
better utilised than when fed alone. In general, the supplementary 
value of one ·kind of vegetable protein for another is less than is that 
of the proteins of milk, meat or eggs for vegetable protein. Vege
table or cereal proteins are therefore more advantageously utilised 
if animal proteins are taken with them. The proteins of highest 
supplementary value are those of milk and eggs. 

Extensive studies of the supplementary relations existing between 
the proteins contained in different feeding-stuffs have been 
made by agricultural scientists. The results of such studies have 
great economic value, as indicating the best mixture of proteins for 
promoting the growth of farm animals, for milk production in cows, 
for growth of wool in sheep, etc. 

PROTEIN REQUIREMENT. 

There has bee1_1 much discussion of the question of the quantity 
of protein that should be supplied in the diet of man. Experiments 
on man and animals and observations of the.dietary habits and the 
health and physique of different races indicate that a liberal allow
ance of protein is highly desirable during growth. They show also 
that, in the adult, health is enhanced by a protein allowance above 
the minimum amount which will just coyer the daily nitrogen 
expenditure involved in the wear and tear of tissues in the processes 
of life and work. The protein intake from a mixed diet which has 
been found consistent with prolonged maintenance of health in the 
adult is about one gramme daily per kilogramme of body-weight. 

The pregnant woman requires somewhat more protein than the 
non-pregnant woman. The demand for protein is relatively much 
greater in the lactating woman, since the milk proteins which she 
produces are formed from the food proteins of her diet. 

4 
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D. FATS. 

By the fat content of a food should be understood the content of 
esters of fatty acids, saturated or not, of phosphorus compounds 
of such fatty acids; and of substances known as Iipoids, which are 
soluble in certain specific solvents, whether contained in the adipose 
tissues or not. 

FAT REQUIRE~IEST. 

The minimum quantity of fat or fatty substances which should 
be present in the diet is not known. Just as the minimum require
ment of proteins depends on the nature of constituent amino acids, 
so also the minimum requirement of fat doubtlt:ss depends on the 
degree to which the constituent fatty acids are, or are not, indispen
sable. It will also depend upon the extent to which fat is absorbed 
from the intestine, and possibly also upon the presence of some other 
substances in the food, notably of certain mineral elements. The 
minimum quantity of fat cannot therefore be established in absolute · 
terms. 

A consideration of dietary habits shows that the consumption 
of fats and fatty substances varies greatly according to country 
and climate. It is very low in certain tropical countries and in the 
Far East. It is very high in certain northern countries, for example, 
among the Esquimaux. In countries with a temperate climate, in 
Western Europe and in the United States, the fat-intake cannot be 
very high without leading to digestive troubles and instinctive 
distaste. It cannot, on. the other hand, be very low without lead
ing to under-nutrition since the result is likely to be an inadequate 
energy intake. 

In the countries of Western Europe and in the United States, 
feasible dietary limits might be defined as approximately 80-
125 grammes of fat for a varied diet of 3,000 calories. 

DIETARY VALUE OF FATS. 

Fats are the most concentrated energy-bearing foods in the 
dietary and their inclusion in a diet makes it possible to provide 
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sufficient calories without increasing the bulk of the food to a degree 
which taxes the capacity of the digestive tract. People who are 
restricted to diets very low in fat· frequently complain that they 
become hungry soon after a meal. A certain amount of fat seems 
necessary to ensure satisfactory digestion and absorption of some 
other nutrients. 

In addition to their importance as foods of high calorie-value and 
their property of giving a sense of well-being which diets poor in 
fats fail to provide, certain fats are of extreme dietary importance 
as carriers of the fat-soluble vitamins A, D and E. Some yellow 
vegetable oils contain carotene, the provitamin A, rather than 
vitamin A itself. Carotene is converted in the body into vitamin A. 

Many vegetable oils contain vitamin E, but none are known to 
contain vitamin D. The fats of milk carry both carotene and vita
min A. The degree of yellowness of milk, butter or cream does not 
serve as an indicator of their total vitamin A values, since the vita
min itself is colourless or only faintly yellow. 

Vitamin Dis found in abundance in fish-liver oils, which, however, 
differ greatly in their value. Cod-liver oil of average grade con
tains, per gramme, about 100 international units of vitamin D and 
600 international units of vitamin A ; halibut-liver oil is about 
100 times as rich as cod-liver oil in vitamin A and is also much 
richer in vitamin D. Certain species of percomorph fish-liver oils 
contain as much as 35,000 to 100,000 international units of vitamin D 
per gramme. 

E. NUffilTIONAL REQUIRDIEXTS 
DURING THE FIRST YEAR OF LIFE. 

The Commission considered the recommendations submitted by 
the experts who met at the request of the Health Committee in 
December 1936, to consult on the nutritional requirements during 
the first year of life. 1 

The Commission generally endorses these recommendations 
which, in its opinion and in the light of present physiological know-

• Bullttin oflht Heallh Organisation, 1937, 6, 291. 
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ledge, appear adequately to meet the requirements of infants. On 
various points, however, the Commission wishes to record the 
follo"ing observations. 1 

(a) VITA~UN REQUIRE~IENTS. 

Vitamins A, C and D : Artificially-fed infants should receive a 
ration of fruit juice from the second week of life to provide extra 
vitamins C and D, and also a small dose of fish-liver oil, gradually 
increasing "ith the age of the infant, to provide extra vitamins A 
and D. 

(b) IRON. 

Attention is called to the great value of egg-yolk as a source of 
iron for young infants. It is recommended, however, that yolk only 
should be given to infants under six months of age. 

(c) CEREALS AND VEGETABLES. 

The Commission would draw attention to the following statement 
in its former repor.t :1 

" The practice of giving cereal foods before the age of six 
months is not advised ; after this age, the use of potatoes, 
suitably prepared, is advocated, as a partial or complete 
substitute for cereals. " 

(d) l\1EAT, SouPs. 

Liver, well cooked and finely chopped, may be recommended i~ 
addition to the lean meat and white fish mentioned in the experts' 
report. 

1 Profes~r B1owooo, who took part In the meeting of experts, was unable 
~:r.;:e With the conclusions of the Commission given In paragraphs (a), (b) 

1 
Bulletin of 1M Heallh Organisation, 1936, 5, 412. 
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(e) NUTRITIVE REQUIREMENTS oF PRE~JATURE CHILDREN. 

The Commission would recommend the administration to pre
mature infants of additional quantities of vitamins A and C, as well 
as of vitamin D. Standardised vitamin concentrates may be given 
under medical supervision where natural products, such as cod-liver 
oil, are not tolerated. 

(/) MILK. 

Where raw milk is used, or pasteurisation is not effective, the 
Commission emphasises the need for heating the milk in the home. 
The milk should be brought to the boiling-point and subsequently 
cooled as quickly as possible, since the nutritive value may be 
seriously affected by prolonged heating and by the unavoidable 
oxidation which takes place. 

(g) 1\IJLK MANIPULATION. 

In addition to commenting on the report of the group of experts, 
the Commission feels bound to publish a note of caution in regard 
to the harmful effects of certain manipulations of milk for infant 
feeding, more especially the addition of sugar in large amounts, a 
practice still prevalent in many quarters. For example, a formula 
sometimes used for the nourishment of infants during the first five 
to six weeks provides a diet consisting of equal parts of milk and 
water, with 7"/o of added sugar. A prescription of 500 grammes 
of milk (325 calories) plus 500 grammes of water, plus 70 grammes 
of sugar (280 calories) constitutes a mixture having a total content 
of 605 calories, of which 46% is provided by the sugar, an energy
bearing food without any protective value. It is believed that the 
younger the infant the more important it is that the diet should 
provide a high proportion of protective food ingredients. The above 
formula appears dangerous as tending to reduce greatly the mineral, 
protein and vitamin content of the diet. For example, the initial 
vitamin B1 content of milk is relatively small, and if, as experimental 
evidence indicates, its function is to aid appetite, digestion and 
carbohydrate metabolism, the amount in the mixture described 
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would appear to be entirely inadequate, particularly in view of the 
large amount of added sugar. The above is only one of many 
instances of altering the nutritive balance of the constituents of 
milk by manipulation with resultant decrease in protective 
substances. 

It should be emphasised that when combinations of milk products 
are being planned for infant feeding, the precise nutritive value 
of the final mix.tures should be carefully considered in the light 
of modern knowledge of nutrition. 
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II. THE NUTRITIVE VALUE OF MILK. 

The emphasis placed upon the unique qualities of milk as a 
prominent constituent of the diet is based chiefly upon experience 
of two kinds : 

(a) In countries where a satisfactory supply of milk is not 
available, the period following weaning is one of great hazard for 
children. The young child cannot be safely transferred from a diet 
of breast milk, even if supplemented by other foods, to one consist
ing of the foods of vegetable and animal origin upon which the adult 
may maintain fairly good health. It has been the habit under such 
circumstances to prolong the breast feeding of children beyond 
infancy as a measure of safety. Even a small supplement of milk 
\\'ill afford great protection to infants when placed by necessity 
on the adult type of diet. When weaned from breast feeding to a 
regime in which a liberal allowance of cow's milk is supplemented 
with other foods suitable for the very young, infants will continue 
to develop uninterruptedly. In the critical post-weaning period, 
there is no effective substitute for milk. 

(b) Investigators in nutrition are familiar with the striking 
benefits which experimental animals derive when diets of many 
kinds, even those which contain a wide variety of cereals, fruits, 
vegetables and meats, are supplemented with a liberal amount of 
milk. Great improvements in general condition and growth, in 
success in rearing of young and in retention of full vigour in adult 
life, are the results of liberal milk-intake. Farm experience fully 
b~ars out the importance of liberally supplementing the rations of 
calves, pigs, colts and poultry with skim-milk. After young animals 
reach the stage of maturity when they can eat grass or leafy vege
tables in considerable amounts, it .is possible to maintain a good 
state of nutrition without a milk supplement, but even then they 
fare much better if milk is given. The effects observed upon various 
species of animals which, like man, require a mixed diet, are so 
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striking that those who have witnessed them have become grea~ly 
impressed with the importance of increasing the human consumptiOn 

of milk as a health measure. 
There is not, as many assert, a limited, variously estimated, quota 

of milk which will yield the maximum benefit in the diet. In 
practice almost any diet can be considerably improved by the 

liberal addition of milk. 

PASTEL'RISATION OF l\IILK. 

The experience of health officials shows that certain diseases are 
frequently milk-borne. Effective pasteurisation of milk makes it 
safe for human consumption, but this can be expected only where 
effective supervision is exercised by the health authorities. In 
districts where pasteurisation is not practicable, the housewife 
should be urged to bring to the boiling-temperature the milk that 
is consumed in the home. :No milk should be drunk without this 
precaution. 

SEPARATED AXD SKI:\1-lii!LK. 

The manufacture of cream and butter results in the production 
of a large amount of separated and. skim-milk which could with 
advantage be used for human consumption. Since the fat content 
forms the basis of the price paid for milk, skim-milk is a cheap food. 
It is not nearly so palatable a beverage as whole milk, and does not, 
therefore, find consumer demand. Since the price at which it can 
be sold does not make its distribution in the fluid state profitable, 
skim-milk is used at present for the manufacture of casein and for 
conversion inte skim-milk powder. The latter is used as a nutri
tious addition in the making of bread, and in animal feeding, where 
it competes with semi-solid and dried butter-milk and with whey 
powder. 

Skim-milk powder keeps indefinitely in a proper container and 
could advantageously be used as a human food to a greater extent 
than is now customary. There are many ways in which it can be 
employed in cookery. As much as 12% can be used in making 
wheat bread. While skim-milk is lacking in the nutrients contained 
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in butter fat, it is still a valuable food for supplying mineral salts, 
water-soluble vitamins and proteins. The proteins are not only 
of high nutritive value in themselves, but have a high supplemental 
value which leads to the better utilisation of proteins from vegetable 
foods. 

Skim-milk, however, should not be given to infants and children as a 
complete substitute for full milk because the milk fat which carries 
vitamin A is not found in the skim-milk. 
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III. NUTRITION SURVEYS. 

The Commission emphasises the value of making parallel studies 
of food consumption and of the nutritional state upon the same 
human subjects. Heretofore, these two lines of investigation have 
often been conducted independently. Useful as each is by itself, 
the value of both types of study is greatly enhanced when they form 
the two parts of a single enquiry. 

For trustworthy comparisons of results from studies made in 
diftm~nt countries or by dilt~r~nt investigations, it is necessary that 
the methods employed be as uniform as possible with respect to 
essential features. It is with this end in view that the Commission 
is presenting the following suggestions and recommendations. 

A. STUDIES OF FOOD CONSUMPTIO~. 

All quantitative studies of food consumption should be conducted 
as precisely as circumstances permit and cover as many individuals 
and as long a period as is feasible. On the basis of the size of the 
personal unit involved, four types of study may be described : 

NATION-WIDE {FIRST TYPE). 

The object is to determine what are the food supplies of a given 
country, what food~f what kinds and in what quantities-are 
available in the country, as month by month or year by year. 

In general, the method consists in determining first the total 
available quantities of food products from statistics of production, 
imports and exports. Allowance also has to be made for the 
changes in stocks in hand at the beginning and close of the period 
of enquiry as shown by inventories. To obtain an estimate of 
amounts available for human nutrition, the total figures must be 
further corrected to allow for quantities needed for seed purposes, 
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for the feeding of animals, and for the use of certain products in 
industry, such as the industrial utilisation of fats or of casein. 

An analysis of the resulting data is useful to a government in 
framing its nutrition policy, particularly with regard to practical 
measures affecting the quantity and quality of food materials. 
These studies are also useful in following the trends of the dietary 
habits of a country. In addition, some evidence as to the effects 
of diet on health may be derived from comparisons on international 
lines of the relationship in which the food-consumption figures of 
different countries stand to other national statistical data (e.g., 
somatometric tests, morbidity rates, infant and maternal death 
rates, etc.). 

~ation-wide studies of this type furnish the basis for only very 
rough estimates of possible defects in national diets. They give 
only a general average of per caput consumption and cannot show 
differences in consumption among different persons or groups of 
persons. These differences become more markedly apparent as the 
scope of the survey is narrowed from the nation to the community 
and from the community to the individual. Information on the 
actual diets consumed must be sought through more intensive 
studies on individuals or social groups ; such are the studies of the 
second, third, or fourth type, described below. 

Results of studies of the first type rarely sYlow a satisfactory 
degree of concordance with those of other types of dietary enquiries. 
To a certain extent, this is to be expected, in view of the differences 
in the method and scope of the investigations. Many of the esti
mates involved in nation-wide studies are difficult to make and to 
interpret with accuracy. The Commission is of the opinion that 
effort should be directed towards arriving at a better assessment 
of the degree of error involved in these estimates. 

Co:~~MUNITY oR INSTITUTION (SECOND TYPE). 

These include studies of the food supply of isolated communities 
having traditional food habits (army or navy), or of institutional 
groups (large residential schools, homes for children, homes for the 
aged, and public institutions, including prisons). The food consump
tion of such different groups may be very different within one and 
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the same country, and, if observed in given social groups over l?ng 
periods in conjunction with periodic assessment of the physical 
condition of the persons concerned, will throw light on the effects 
of dietary habits on nutritional status. 

The technique of such surveys is similar to that of family surveys 

(see below). 

FAMILY (fmRo TYPE). 

There are in common use two methods for conducting such 
enquiries: 

(a) The Weighing Method. 

This is the method usually employed. It consists of taking an 
inventory, by weight, of food on hand at the beginning and end of 
the period of study, and of securing records of the weight of each 
kind of food obtained by the family during the course of the study, 
together with daily records of the inedible refuse and of the edible 
food not consumed by the family-e.g., garbage, food for pets or 
chickens, etc. This work is done by, or under the close supervision 
of, a trained investigator . 

• 
(b) The Account-book .Uethod. 

In this method, day-by-day record of food brought into the kit
chen is kept by the housewife and combined with inventories at the 
beginning and end of the period. A special account-book should 
be provided, in which the housewife should make these entries in 
accordance with the instructions she receives. This method calls 
for constant supervision on the part of the investigators, and the 
keeping of a check upon the care with which the housewife plays 
her part. 

• •• 
The weighing method is the more accurate, but it is more labo

rious. Care must be taken to ensure that the weighing is carried 
out "ith accuracy in accordance with a technique with which the 
investigator is thoroughly familiar. 
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In certain countries, the view is held that if a very strict check 
is kept upon the accuracy of account-book entries, trustworthy 
results can be obtained. 

In either method, a distinction can be made between family 
surveys in which the food consumption of the family is measured 
in the aggregate, and others in which the investigation bears, in 
addition, upon the distribution of food among the various members 
of the family. 

In the interest of adequate interpretation of results, it is essential 
that the families be classified into homogeneous groups. Among 
others, the following factors may influence food consumption, and 
should be considered in such classification : 

(a) Geographical location, considering climate, plains, 
mountains, sea-coasts, latitude and altitude of the area, proxi
mity to food markets, kind of farm production, actual or possible 
utilisation of land ; 

(b) Urbanisation: whether the area is a rural or urban one, 
distinguishing between difTerent degrees of urbanisation and 
general hygienic conditions ; 

(c) Occupation of the head and other wage-earning members 
of the family (note should be made if work is largely seasonal) ; 

(d) Composition of the family, number of persons of different 
age and sex; 

(e) Family income (in money and kind) or the money value 
of the food consumed by the household. It should be observed; 
however, that this factor may operate in different ways accord
ing to the country considered ; 

(f) Racial background, wherever this factor plays an 
important part (e.g., white and black races in certain parts of 
the United States of America). 

INDIVIDUAL (FOURTH TYPE). 

These studies require the weighing of the portion of all foods 
consumed by each individual under enquiry ; and data on the com
position of prepared food dishes is also essential. These may be 
secured by chemical analysis or by a quantitative study of the 
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proportion in which natural products (ingredients) appear in each 
prepared dish. 

In every type of dietary study, care must be taken that the food 
consumption during the period of observation shall conform to the 
usual pattern, but especial care must be taken in studies of individual 
consumption to prevent the psychological element from biasing 
the results. 

~Iention may also be made of enquiries carried out by the dis
tribution of questionnaires to be filled in by the persons under 
enquiry. Although such data give a general and approximate 
impression of certain food habits, it is obvious that they cannot 
)ield sufficiently accurate information to enable the exact physio
logical characteristics of a diet to be judged. 

SmtE RECOMMENDATIONS REGARDING METHODS 

TO BE EMPLOYED IN MAKING DIETARY SURVEYS. 

Collection of Data. 

(a) The services of thoroughly competent investigators are abso
lutely necessary for the conduct of quantitative dietary studies. 
"1ille it is not absolutely necessary that they be college or university 
graduates, they should understand thoroughly the purpose of the 
study and the requirements of quantitative procedures. For 
instance, when the weighing method is used, they should be familiar 
with the use of scales and know the absolute and relative errors 
involved in weighing procedures. There should be a period of 
apprenticeship during which the director of an investigation should 
give the field agents any special technical training which they may 
need. 

Technical competence is not the only requirement which inves
tigators must meet. They must also possess the gifts of personality 
needed in order to gain the confidence, goodwill, and co-operation of 
families. · 

(b) Printed forms and instructions should be provided for the 
guidance of investigators. These should contain a suitable list 
of the foodstuffs to be considered, and specific directions on points 
such as the recording of quantity, quality, price, mode of prepara
tion, and the utilisation or otherwise of cooking-water. 
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It is suggested that each country which is planning dietary 
surveys should send specimens of the instructions and forms in use 
to the Health Section of the League. 

(c) The period of investigation will vary according to the tech
nique adopted. Investigatio-ns by weighing should be continued 
for a week at least ; the account-keeping method allows of longer 
periods of observation-say, one month. Certain authorities hold 
that the period of one week in the inventory-weighing method may 
be insufficient, in view of unforeseen developments that may occur 
in the course of the enquiry ; nevertheless, one week is the period 
usually advocated in studies by this method. 

It is recommended that all enquiries be repeated three or four 
times during the course of the year, in order that seasonal variations 
may be brought to light. These variations are not of equal 
importance in all circumstances. 

Analysis of Data. 

(a) The results of studies of food consumption should be reported 
both in terms of articles of food and in terms of calories and-of the 
several nutrients, such as protein, calcium, iron, vitamins A, B, C, 
etc. 

(b) In each country, there should be compiled suitable tables of 
food composition in terms of calories, proteins, fats, carbohydrates, 
various mineral elements and vitamins. Standard methods for 
making the necessary estimates should be adopted in all countries. 
Food composition tables should include information upon the 
approximate number of analyses on which the averages are based, 
the range of values commonly encountered, the influence of season 
and of the various methods of cooking upon average values. 

More information than is now available is desirable concerning 
coefficients of intestinal utilisation and the factors influencing them. 

(c) Scales of relative requirements or of consumption coefficients 
are intended exclusively for use in investigations which bear on the 
aggregate food consumption of a family or other group that is 
heterogeneous with respect to requirements, rather than on that 

of individuals. 
When studies are concerned with groups which are not homo-

geneous with respect to factors influencing food requirement, such 
as age, sex, body-size and build and physical activity, investigators 
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1~ill find it necessary to resort to some device for comparing the 
consumption requirements of different persons or groups of persons. 
This is usually done by determining the number of " units " to 
which each group is equivalent in so far as food requirements are 

concerned. 
In the past, this equivalence has usually been computed on the 

basis of the relative energy requirements of the different individuals 
comprising the group. For such calculations, scales of equivalents 
have been drawn up in which the "adult man's requirement" 
for calories has generally been taken as the unit, and those of the 
adult woman and of children of different sexes and ages are expressed 
as fractions of this unit. Many such scales have been published 
and have been widely used. An example is that given in the report 
of the Expert Committee convened by the Health Organisation 
of the League in 1932.1 

The Commission considered that this question should be scrutinised 
more closely, inasmuch as the energy requirements of the " adult 
man " vary widely according to his occupation, size and activity 
(e.g., from 2,400 calories daily for the sedentary man to 4,000 calories 
and over for the man performing heavy muscular work). In the 
Commission's previous report, the conception of " man value" 
was therefore abandoned, and the unit adopted for expressing the 
calorie needs of different individuals was a definite number of calories 
-i.e., 2,400 calories, the daily allowance appropriate for a sedentary 
man. This report also suggested definite allowances for energy 
content of" basic" diets for various categories of individuals, but 
deliberately did not include in these allowances any supplements 
for work or muscular activity. Regarding the latter, the report 
stated: 

"The following supplements for muscular activity should 
be added to the basic requirements : 

" Light work : up to 75 calories per hour of work. 
" ~!oderate : 75 to 150 calories per hour of work. 
" Hard work : 150 to 300 calories per hour of work. 
" Very hard work : 300 calories and upwards per hour 

of work. 

' Quart. Bull. Htallh Org., 1932, 1, 480. 
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" The muscular activities characteristic of every healthy 
child and adolescent necessitate additions to the basic require
ments. It is suggested that the activities of children of both 
sexes from 5 to 11 years be con~idered equivalent to light work, 
of boys from 11 to 15 years as moderate work, and of p,irls from 
11 to 15 upwards as light work." 

It is obvious that the appraisal of the muscular activity of a given 
individual, as well as of the energy supplements involved, is but 
approximate at best. It is impossible to suggest a single set of 
figures which are internationally applicable, since the energy 
requirements of men, of women and of children of different ages differ 
greatly from country to country, and even within one and the same 
country, owing to such factors as differences in the length of the· 
working day, differences in the intensity of activity, in average body, 
size, in climate, etc. TI1erefore the Commission makes no attempt 
to suggest single figures for the total energy requirements of each 
category of individuals. 

Since, however, such figures are needed in connection with 
dietary surveys for constructing scales of relative requirements, 
the energy supplements required in addition to the basic allowances 
should be noted by the nutrition experts responsible for the dietary 
surveys. When the total energy requirements have thus been 
determined, scales of relative requirements can easily be developed, 
using as unity either 2,400 calories, the allowance for a sedentary 
man, or 3,000 calories, the allowance for a moderately active 

man. 
The following schedule may be of use in drawing up such scales. 

Column 1 contains the Commission's allowances for energy require
ments in average basic diets. Columns 2 and 3 provide space for 
the investigator's entry of the average number of hours during 
which the subjects are especially active, and the average number 
of calories per hour needed to support this activity. In column 4 
can be entered the total daily allowances. In column 5 or 6, the 
totals given in column 4 should be expressed as decimal fractions 
of the two values of unity-i.e., 2,400 or 3,000 calories, respectively. 

The decimal coefficient which is to be given in one of these two 
columns expresses the relation of the total ration (column 4) to the 

value of unity chosen. 



NUTRITION 

Scales based on either value of unity may be used in appraising 
the calorie value of diets, provided that the value of unity and the 
scale used are stated along with the results. 

Schedules for recording Relative Energy Allowances. 

I Supplementary Energy 
allow- allowance for 

a nee special activity 
for basic Number Number lndhidual diets of of (without bonn calories work) 

in net of per 
calories special hour of 

acth·ity acth;ty ---
1 1 2 3 ---

M~d~~~5~-~~~~-= ...•.. / 2,400 
Light work •....•..•.••. 2,400 
Moderate work ····· .... 2,400 
Hard work ••••.•••.•.•• 2,400 
Very hard work •........ 2,400 
60 years and over .••.... 2,400 

Womtn: 
Ordinary life .••...•....• 2,400 
Housework ............. 2,400 
Pregnant + housework •. 2,400 
Nursing + housework ••• 

1 

3,000 

Bogs: 
Between 15 and 19 years • 2,400 .. 12 .. 15 .. 2,400 .. 11 .. 12 .. 2,160 .. 9 .. 11 .. 1,920 .. 7 .. 9 .. 1,680 .. 5 .. 7 .. 1,440 

Girl$ : 
I Between 15 and 19 years • 2,400 .. 12 .. 15 .. 2,400 I .. 11 .. 12 .. 2,160 .. 9 .. 11 .. 1,920 I .. 7 .. 9 .. 1,680 .. 5 .. 7 .. 1,440 

Children: 
Between 3 and 5 years • 1,200 .. 2 .. 3 .. 1,000 .. 1 .. 2 840 
L'nder 1 year • ..... :: .. : 

I 
1 

Computed to nearest t 00. 
, Computed to nearest 0.05. 

To be compuled on basis of weight. 

Seale 
Total of relative 

energy allowances • 
allow-
a nee 

in Total, Total, 
n~t 3,000 

calories• 2,400 = 1.00 = 1.00 

--- --- ----
4 3 6 --- --- ---

I 

I 

I 
I 
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In order to illustrate the way in which the scales should be 
computed, the Commission cites the following arbitrary example : 

Ener(ey' Supplementary Seale 
allow- allowance for Total of relative 
a nee special activity energy allowances t 

Individual 
for basic Number Number allow-

diets ances • 
(without of of 

hours calories in Total. Total, 

ran, weighing about 70 kg., 
aged 20 to 59 yean : 

Sedentary ............ 
Light work ........... 
Moderate work ...••••. 
liard .vork ••••••••••• 
Very hard .vork ...•••. 

1 Computed to neared 100. 
• Computed to nearest 0.05. 

work) 
in ne-t 

calories 

---
1 ---

2,400 
2,400 
2,400 
2,400 
2,400 

of 
special 

activity 
---

2 ---

0 
8 
8 
8 
7 

per 
hour of 
activity 
---

3 ---

-
35 
75' 

150 
300 

net 2,400 3,000 
calories a = 1.00 = 1.00 

--- --- ---
4 5 6 

--- --- ---

2,400 1.00 0.80 
2.700 1.15 0.90 
3,000 1.25 1.00 
3,600 1.50 1.20 
4,500 1.90 1.50 

It must be clearly understood that the above scales refer to 
calories only and are not valid for the separate constituents of the 
diet such as protein, minerals or vitamins. Before internationally 
accepted scales can be prepared for each of these components, 
further work must be conducted in the various countries to determine 
more precisely the requirements for these several nutrients of 
individuals of different ages and living under different circumstances. 
It is recommended that, in the meanwhile, the amounts of the 
nutrients supplied in the diet be expressed in terms of intake per 
caput. If, in addition, the results are stated in terms of scales that 
may be devised by an individual investigator, the scales used and 
the value of the unit adopted should be given. 

Classification of Foodstuffs. 

The Comn.ission recommends that reports of dietary studies 
should .contain full details regarding consumption of, and expendi
ture on, the different articles of food. This precaution will enable 
the data to serve as a basis for further research in the field of nutri
tion· as well as for economic and social purposes. Since, however, 
abridgment is often necessary, it is desirable to draw up a uniform 
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classification of foods to be adopted in the various countries. Such 
classification may be designed to serve, as far as possible, the needs 
of statisticians in the construction of cost-of-food indices, as well 
as those of nutrition workers in appraising the physiological value 
of diets. 

Having regard to the great differences which exist between 
various countries as regards the types of food consumed, it is 
proposed that each country interested in this question should send 
the Health Section of the League specimens of the classification 
which it considers appropriate. It will then be possible to explore 
the prospect of drawing up a common table for allumntrics. 

It is also suggested that for most foods, especially, but not 
exclusively, those belonging to the vegetable kingdom, the scientific 
(Latin) name of the variety or species concerned should be given, 
since without this the products are difficult to identify. Further, 
the part of the animal or plant which is used for food should always 
be noted. 

B. METHODS OF ASSESSING THE STATE 
OF NUTRITION IN INFANTS AND ADOLESCENTS. 

The Commission considered the report of the group of experts 
appointed to study methods of assessing the state of nutrition in 
infants and adolescents. Three types of enquiries were outlined 
_by the experts. t 

Type 1 is for use in exknsive demographic surveys or in the first 
rough classification of a very large number of subjects. Informa
tion is secured for each individual as to age, sex, physical appearance 
(slende~, medium.or stocky type), height (and possibly sitting height) 
and weight. It IS recommended that the weighing and measuring 
be repeated at fairly frequent intervals. In addition, each child is 
given a simple elementary clinical examination, especially with 
regard to the colour, frrmness and elasticity of the skin, the state 
of the teeth, the conditions of the subcutaneous fat layer, the state 
of the muscles, and any signs of abnormal fatigue. 

1 Bull. H•allh Org., 1937, 6, 137. 
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All children whose nutrition appears to be defective should also 
receive a medical examination, and should become subject to a 
medical-social enquiry, dealing especially with diet. 

Type 2 is designed for more thorough and more scientific but still 
partial investigations, and includes, on a smaller number of subjects 
than considered in studies of Type 1, all of the tests of the first type, 
together with enquiry into the child's food intake, an enquiry into 
the economic and social status of his family, a thorough medical 
examination of the child and as many of the following tests as faci
lities permit : additional somatometric data (e.g., bisacromial 
breadth, the breadth of the pelvis, chest girth, etc.) ; photography ; 
special tests, particularly those presumed to be related to latent 
or unapparent " pre-deficiencies " of nutrition, such as measure
ment of hremoglobin ; tests for adaptation of visual acuity in semi
darkness--vitamin A ; determination of ascorbic acid content of 
blood and urine, or X-ray examination of wrist of infants. 

Type 3, which is of a bio-typological nature, includes all of the 
tests of Type 1 coupled with as many measures as possible of mor
phological characteristics and biological functions amenable to 
mensuration. Such enquiries should include somatometric mea
surements ; physiological measurements bearing on the muscular, 
respiratory, circulatory, digestive, nervous, endocrine and urinary 
systems ; psychological tests ; complete medical and psychiatric 
examinations ; dietary studies ; and studies of the child's progress 
in school-work. 

The Commission recommends that enquiries· conducted in the 
future should be more especially those of Types 2 and 3, having 
regard to the great importance of improving our knowledge of 
physiological tests capable of detecting conditions of unapparent 
dietary pre-deficiency at an early stage. With this object in view, 
these tests should be used in surveys, even though, for the time being, 
their interpretation may present great difficulty. 

In extensive surveys of Type 1, in order to assist the interpreta
tion of the summary clinical examination employed in this type 
of investigation, there should be at least a brief enquiry into the 
consumption of certain foods-for instance, the daily intake ~f 
milk and other protective foods. It should be understood that th1s 
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would not involve a complete dietary study, but would aim at 
obtaining some rough but useful guidance as to the general character 
of the diet. This should be of value in correlating the general 
clinical impression with any evidence of dietary adequacy or ina-
dequacy that may be revealed. · 

The Commission also recommends that methods be worked out 
which would be applicable to children of pre-school age. 

Finally, it is desirable, in enquiries and studies undertaken for 
the purposes of assessing the state of nutrition of children, to bear 
in mind the possible connection between defective nutrition and 
many abnormal conditions of ill-defined cause. Examples are the 
following : deformation of the bones, naso-pharyngeal troubles, 
septic sinuses, adenoids, enlarged and infected tonsils ; discharging 
ears ; also susceptibility to broncho-pneumonia and rheumatic 
fever. 

The structure of the teeth, as indicated by the texture and pig
mentation of the enamel, should also be taken into consideration 
as a reflection of previous nutrition. 
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IV. NUTRITION PROBLEMS OF THE FAR EAST. 

The Commission considered and generally approved the technical 
report on nutrition and the recommendations on this subject sub
mitted by the Intergovernmental Conference of Far-Eastern Countries 
on Rural Hygiene, held at Bandoeng, in August 1937,1 

The Commission recognises that when a population must be 
sustained in geographical areas in which economic, climatic and soil 
conditions do not permit of the supply or local production of foods 
adequate for the maintenance of optimal nutrition, the flrst efforts 
can only be directed towards alleviating as quickly as possible the 
most outstanding nutritional defects. The programme which is 
adopted must nevertheless contemplate future steady progress 
in the direction of achieving step by step higher planes of nutritional 
adequacy of food supply. 

1. RESEARCH WoRK. 

Among the nutrition problems of importance to the Far East, 
the Commission recommends further research on the following 
(it is understood that this is only a flrst selection, which will be 
amplified later in consultation with nutrition workers in the East) : 

A. Problems to be studied in the Far East.• 

1. The composition of foodstuffs peculiar to the Far East. 
2. Dietary surveys. 
3. Dietary standards. 
4. ,Assessment of the state of nutrition. 

a Vide report of the Conference, document A.t9.1937, sect_ion IV, page 65. 
• These Items are reproduced from the research plans outlined In the Confer-

ence's reporL 
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· B. Problems on which ll'orkers in the Far East speci~lly desire 
Collaboration with Other Investigators under the A uspzces of the 
Commission. 

The Commission requests the Health Section to establish contact 
with nutrition research workers in the Far East with a view to 
submitting an annotated list of possible studies at its next session. 

This list might include the methods to be employed in nutrition 
surveys. In this connection, the Bandoeng Conference sp~cifically 
mentioned the problem of consumption units. 

C. Problems previously noted for Study by the Commission which 
might also be investigated in the Far East. 

Assessment of the nutritional state of children (A). 
Minimum vitamin and mineral requirements (C). 
:Minimum fat requirements (D). 
The nutritive and " supplementary " values of the different 

protein-eontaining foods to determine to what extent and in what 
forms animal protein is necessary for growth and health (E). 

The relative nutritive value of different cereals according to the 
degree of milling (F). 

Influence of climate on food requirements (H). 
The extent to which diets in common use fall below the standards 

recommended in the Commission's report on the .Physiological 
Bases of Nutrition (I). 

2. Co-oRDINATION OF WORK IN THE FAR EAST AND LIAISON 

WITH THE TECHNICAL COMMISSION. 

A. In order effectively to link the general activities of the Com
mission with the investigations carried out by various nutrition 
workers and institutions in the Far East, it is important, in the first 
place, that the workers and institutions be duly co-ordinated. To 
this end, the Commission proposes : ' 

I. That a centre be established in the Far East to effect this 
c~rdination a~d _at the same time to help in maintaining liaison 
With the CommiSsiOn. It would be the function of this centre• to -
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collect and make available full particulars of the work which is 
proceeding in the Far East, and to distribute to all workers in that 
part of the world information as to the progress which is being made 
elsewhere. 

It is suggested that, if this were acceptable to the authorities 
concerned, the centre might appropriately be established at Coonoor. 

2. That meetings of Far-Eastern nutrition research workers be 
held from time to time as the progress of the work may require. 

B. In order to provide for "liaison with the Co~mission, the 
Commission proposes further : 

3. That two members from the Far East be appointed to sit on 
the Commission. 

4. That a member of the Commission be selected to visit nutrition 
workers and institutions in the Far East and to represent the Com
mission at such meetings of Far-Eastern workers as may be held. 

These arrangements would help to keep workers of the Far East 
in touch with the developments that are taking place elsewhere, 
and would at the same time enable the Commission to include the 
consideration of Far-Eastern nutritional problems within the range 
of its activities. 

The machinery set up should, moreover, enable the research 
work outlined to be satisfactorily prosecuted, and the programme 
itself to be revised and amplified as circumstances may require. 

Finally, as a general principle, the Commission is of opinion that 
any material made available by other organisations engaged in the 
study of nutrition problems should be considered and collated with 
its own findings. 
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V. STUDIES ON NUTRITION IN. CHILE. 

The Commission has taken note of the report 1 of Professor Burnet 
and Professor Dragoni on the enquiry which they have conducted 
on the nutrition conditions in Chile and the recommendations made 
by them to the Chilian authorities, .together with the Governmental 
decrees and documents kindly communicated 1 by Dr. Cruz Coke, 
the Chilian l\Iinister of Public Health. 

The Commission considered these texts with interest. It should 
not be overlooked that some time must elapse before the measures 
outlined can be fully carried into effect, so that results can only 
be secured as tinle goes on. This is therefore a long-term policy, 
the developments of which will have to be carefully ·watched by 
the Chilian Government, not only to ensure its adequate enforce
ment, but in order to judge of its results and make any needful 
adjustments. In this connection, the Commission attaches special 
importance to the creation of a National Nutrition Committee, 
as evidence of the Chilian Government's intention to carry through 
the scheme which has been planned and to develop it on rational 
lines. 

The Commission is gratified to note that the Government of Chile 
recognises the importance of the problems involved in the nutrition 
of the people, and proposes to take concerted action to deal with 
them. It ·wishes again to record its readiness to assist in every 
way. 

' Bull. Health Org., 1937, 8, 299. 



INVESTIGATIONS ON UNDULANT FEVER 
IN FRANCEl 

by 

R. M. TAYLOR, M. LISBONNE, L. F. VIDAL 
and R. H. HAZEMANN. 

Investigations here discussed were begun in 1931, and a preli
minary report and several articles dealing with special observations 
have been published in French journals. Since these publications, 
our data have been amplified, and we now propose to present what 
we consider to be the salient features brought out in these studies. 
In one of the articles (1) referred to above, a review of the literature 
on the epidemiology of undulant fever in France was given and need 
not be repeated here. Since the appearance of this paper, only one 
publication (PARISOT and LE:vv (2)) has been made which embraced 
a careful study of a considerable number of cases. The survey of 
these authors was made in the province of Lorraine and, considering 
the peculiarities of this region, their findings were in accord with 
our observations and require no special discussion ; nor is it within 
the scope of this paper to digest the voluminous literature on similar 
studies in other countries. 

To understand fundamentally the epidemiology of an infectious 
disease, it is essential to know, not only the manner, or manners, 
of excretion of the infectious agent, the persistence of the excretion, 
and the route, or routes, by which the infection enters the body of 
new hosts, but also the frequency of occurrence of these factors. 

A cursory view of brucellosis will serve to indicate that it is sub
ject to an exceedingly complex epidemiology. It has been shown 
that the organism may be excreted through the milk, the urine, and 

• abortion products and subsequent vaginal discharges. Circumstan
tial evidence also points to" manure " as being a source of danger. 

• From the Centre de Recherches sur Ia Fievre ondulante, Institut Bouisson
Bertrand, Montpellier. These lnvestljlatlons were made possible by a grant 
from the International Health Division of the Rockefeller Foundation. 
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!S'ot only may the disease bt; contracted by ingestion, but also the 
offending organism possesses the ability to enter the body easily 
throu"h the skin or mucosa of the nose and eye. Add to this the " . fact that the organism may infect a wide range of domestic animals 
-there are at least three varieties of Brucella possessing certain 
differences in their pathogenic selectivity-and the problem assumes 
formidable proportions. Not only may it be difficult to trace the 
source and manner of infection in an individual case, but the 
dominant epidemiology may vary markedly in accordance "ith the 
importance of the role of these numerous factors. 

Thus the source and manner of infection in different countries 
or communities may show "ide divergencies, and the mistake is 
frequently made of drawing analogies without due consideration of 
the prevailiPg circumstances and conditions. Hence, it should be 
borne in mind that these studies deal "ith the disease as it occurs 
in France : the inferences which may have been drawn need not 
necessarily apply elsewhere. 

TECH~ICAL ::\IETHODS. 

While no new principles were developed, it is appropriate for the 
evaluation of our results to describe briefly the procedures followed 
in testing for the allergic and serological reactions and in the isola
tion and identification of Brucella. 

Agglutination Reaction. 

Although a variety of strains and preparations were tried the adopted 
~tand:'"d a~ ligen 1 ~nsi~ted of a heat-killed suspension of a sing!~ strain (5-6) 1 

m 0.9 ,o s~m~ solutiOn Wtth 0.2% formalin subsequently added as a preservative. 
Preparation IS as follows : the surface growth, after Incubation on liver infusion 
:gar (~Hi) ~or se~enty-two hours, is carefully washed off with a small quantity 

f sterile 0.9 .o salme solution, filtered through gauze, and heated at S8• to 60• c. 
~or one hour. After testing for sterility, salt solution is added until the density 
~equal to a 1 to 1,000 suspension of fullers' earth, and, finally, 0.2% of formalin 
15 added. Such a preparation may be kept for four to five months at room 
temperature. 

1 This antigen was supplied to 11 d" I request. a lagnost c laboratories in France, upon 
1 This strain is a suis type is 1 ted b T 

Institute, and i.s listed in the Kat? 8 a! Cofl ti~AUM, sent by MEYER to the Lister 
' 1on ec on of Type Cultures as Number 900, 
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For testing human sera, the standard antigen Is mixed with an equal volume 
of the serum dilutions, thus giving a density equal to a 1 to 2,000 suspension of 
fullers' earth In the final test-tubes. With goat, sheep, and cow sera, a 50% 
concentration of the antigen is employed, so that the final test suspension Is 
equal in density to 1 to 4,000 fullers' earth. 

Serum dilutions are made by placing 0.2 c.c. of serum "ith 0.8 c.c. of salt 
solution In the first tube and 0.5 c.c. of salt solution in the succeeding tubes. 
With the rheometre syringe gauged to deliver 0.5 c.c., the serum and salt solu
tion are thoroughly mixed In the first tube and 0.5 c.c. carried to the second, 
where the mixing process is repeated, and so on to the end of the series ; 0.5 c.c. 
of antigen Is then added to each tube, thus giving final dilutions of 1/10, 1/20, 
1/40, etc., to 1/1,280. In routine tests, it was not the custom to carry the dilu
tions beyond 1/1,280. 

The tube racks are then placed In an Incubator at 37• C. and the readings are 
made at the end of twenty-four hours. Readings are recorded as -, ±. +, 
+ +. and + + +. A tube was not regarded as positive unless the agglutination 
was approximately 75% complete (++),and a serum was not recorded as giving 
a positive reaction unless there was a + + or + + + reaction in a 1/80 dilution, 
or above. 

The zone phenomenon was not Infrequently encountered, and may extend 
beyond the 1/80 or 1/160 dilution ; therefore, it Is important to carry dilutions 
to at least 1/320. Also in bloods of some goats, and especially of sheep, this 
inhibiting action may completely suppress agglutination. It was later found 
that this inhibiting effect could be largely controlled by making the serum dilu
tions in 5% Instead of 0.9% saline solution. 

Complement Fixation Reaction. 

This test was not used as a routine procedure, but a series of some 2,000 blood 
samples, mostly from goats and sheep, were tested for comparison with the 
agglutination and allergic reactions. In the beginning, a solution of Brucella 
protein was used as antigen, but It was later found that the above-described 
antigen used for agglutination gave satisfactory results, although the spread 
between the fixing and anticomplementary point was not so great as with the 
protein solution_ In view of the simplicity of the preparation, the suspension 
was finally chosen as the antigen for routine use. The tests were set up as 
follows: 

Anticomplementary Cqntrol. 

Back row: 
Test serum 0.05 
Salt . . • • . • • • . • • • 0.4 
Complement • . • . • . 0.2 

Front row: 
Test serum ... 
Salt .......•. 
Complement . 
Antigen 

0.05 
0.4 
0.2 
0.1 

0.025 
0.4 
0.2 
0.1 

Salt ........... ~ ... 
Complement •....... 
Antigen ............ 

0.0125 0.0062 
0.4 0.4 
0.2 0.2 
0.1 0.1 

Antigen Controls 

0.3 0.2 
0.2 0.2 
0.1 0.2 

0.0031 0.0015 
0.4 0.4 
0.2 0.2 
0.1 0.1 
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Tbe rabbit-sheep-guinea-pig hremolytic system was used.. Aner lnt'ubation 
for one hour at 3i• c., 0.4 e.<'. of an equal mixture of hremolysin (two units) and 
red-blood cells were added to each tube, and the final reading was made after 

int'ubation for a second hour. 
A serum was not rerorded as definitely positive unless there was better than 

75•' fixation in the third tube (0.0125 c.e. of serum), although we believe that 
cOI:plete fixation in the first two tubes may be regarded as highly suspicious. 

Allugie Rtadion. 

Preliminary trials were made upon guinea-pigs 11ith a number of antigens, 
induding the filtrate of an old broth culture (melitin or brurellin), suspensions 
of the whole bacterial cell, soluble rell products and several predpitates or frac· 
tions of soluble cell substances. Tbe saline soluble substances of the entire 
cell gave the best and most uniform results, and this preparation was adopted 
and routinely employed in work with animals. 

It is prepared by washing off the surface growth of a seventy-two-hour agar 
culture with 0.9o~ saline solution.. The suspension Is then heated to between 
58• and 60• C. for one hour, and the bacterial cells are precipitated by centrl· 
fuging and washed a second time. Tbe packed cells are then dried In vacuum 
and ground forty..,ight hours in a ball mill. Tbe resulting white powder Is then . 
dissolved in a slightly alkalised (pH 8) sterile saline solution and passed through · 
a Chamberland filter (L. 4). Tbe clear filtrate is standardised according to the 
nitrogen content. For animals, a solution containing! centigram me per 100 c.e. 
is employed, and as 0.1 c.e. is injected intradermally for the test, the amount 
of nitrogen in the test dose is 0.01 milligramme. 

U this preparation is used upon humans, it should be diluted 200 times; 
otherwise severe reactions may be encountered. It was also found that a 
" nucleo-protein " gave satisfactory results with humans, and the reactions were 
Jess severe. This antigen is prepared from the solution described above by 
precipitating in the cold with N ;1 0 acetic acid and redissohing the precipitate 
in a slightly alkalised saline solution. It Is then standardised, so that a test 
dose of 0.1 c.c .. contains 0.008 milligramme of nitrogen. 

As above stated, the test is made by Injecting 0.1 c.e.lntradermally. A posi
tive reaction is manifested by an oedematous swelling which reaches Its maximum 
between twenty-four and forty..,ight hours. It is preferable to make two read
ings, one at the end of twenty-four hours and a second at the end of forty..,lght 
hours. U only one reading is made In animals, It is best to make It thlrty-alx 
boon after the Injection. 1n large animals, the Injection is made In the caudal 
fold, about 2 Inches from the base of the tail. Tbe extent of the reaction Is 
determined by comparing the thickness of the fold on the Injected aide with 
the opposite oninjected fold. An Increase In thicknesa on the Injected side of 1 
to 2 millimetres is recorded as a ± reaction, 3 to 4 as +, 5 to 7 as + +, 8 to 12 
as +++,and 13 or more as ++++• While normal anlmala will usually 
show no reaction, or only a alight thickening of 1 to 2 millimetres, the result Is 
not regarded as being definitely pooltlve unless there is a thickening of Smllll
metres (++)or above, although a + reaction may be looked upon with suspicion. 
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The test Is performed In guinea-pigs by giving the Injection in a shaved portion 
of the abdominal skin. In heavily Infected guinea-pigs, a central h~Emorrhagic, 
or occasionally a necrotic, area may develop. In goats and sheep, necrosis never 
occurs, and the reaction rapidly subsides and rarely leaves any traces after a few 
days. 

In our experience, the antigen above described Is preferable to the other 
preparations tested, In that It may be accurately standardised ; it does not 
produce pseudo or false reactions, and a positive reaction develops rapidly and 
soon disappears. The llltrate of old broth cultures (melitin or brucellin) are 
difficult to standardise and may, presumably because of peptones, etc., In the 
broth, produce pseudo or false reactions. The objections to a salt suspension 
of Brucella cells are that the reaction Is frequently slow in developing ; that 
retarded false reactions may occasionally occur in normal animals · and that 
agglutinins are developed which not infrequently in normal animal.' will reach 
a diagnostic titre even after one Intradermal test. 

The significance and value of the Intradermal reaction in relation to other 
diagnostic procedures will be discussed later. 

Cui/ural llltlhod•. 

Tbe liver Infusion described by STAFSETR and HuDDLESON was used as a basis 
for all media. For ordinary cultivation, either in broth or upon agar, the 
medium was adjusted to a pH of 7, and when there was any uncertainty as to 
the type of strain, duplicate cultures were made, one set being incubated In free 
air and the other In an atmosphere of 10% CO,. 

H llt/Tiocu/lun. 

First, a description of the procedure which was most commonly employed 
will be given. Later, certain modifications which may be more suitable for 
laboratories doing only a limited number of blood cultures will be Indicated. 

Our attention was called to a vacuum-tube sold on the ~arket under the 
trade-name of" Yenule ", which was found very convenient for taking blood 
from both man and animals. For practical considerations, It Is highly desirable 
to be able t,o perform, not only a blood culture, but an agglutination and com
plement fixation test from the same specimen. Therefore, after having tried 
out the effect of sodium citrate on these reactions and having found that it had 
no Influence, we had a quantity of 10% sodium-citrate solution placed in the 
venules which, when filled with blood, would give a final dilution of 0.5%. This 
was done for the purpose of preventing coagulation and thus facilitating the 
handling of the blood sample for culture. Venules having a capacity of 15 c.c. 
are preferable. 

Upon receipt at the laboratory, the blood samples taken In this manner are 
handled as follows. A sterile gauze saturated with alcohol is placed about the 
rubber stopper of the Venule and the stopper removed. The blood is then 
withdrawn by a sterile 10 c. c. pipette and 4 to 5 c.c. Is passed Into each of two 
test-tubes of 22-milllmetre diameter containing 30 c.c. of beef liver Infusion 
bouillon. The remaining quantity of citra ted blood Is centrifuged for precipitation 
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of the red blood cells, and the plasma is "ithdrawn and used for the agglutlnatlon 

or complement fixation tests. 
One of the culture tubes is incubated in free air, the second In a Jar with an 

atmosphere containing to•. co,. For the sake of economy, the ordinary 
fruit-jar "ith rubber-washer seal and damp top Is utilised. It Is necessary, 
however, to have a bole (t centimetre in diameter) drilled In the rover of the 
jar. tnto this aperture is inserted a tightly fitting rubber stopper, through which 
passes a glass tube. To the outer end of the glass tube is attached a small piece 
(approximately 5 centimetres in length) of beavy-"·all rubber tubing. The 
cultures to be incubated in CO, atmosphere are placed In the jar, and the cover 
is tightly fixed by the metal clamp. To avoid leakage, it Is ad\isable to smear 
pre\iously both sides of the rubber washer with Vaseline. The atmospheric 
pressure is then reduced in the jar by attaching the rubber tube to a \"acuum
pump "ith a manometer. When the manometer registers a reduction of to~;, 
atmospheric pressure (iO millimetres of mercury), the rubber tubing attached 
to the jar is closed "ith a :llohr's clamp and detached from the vacuum-pump. 
The tubing is then connected "ith a Kipp apparatus in which C01 Is generated, 
and the Mohr's damp is opened, allo"ing the to~;, vacuum to be replaced by 
CO,. The :llohr's clamp is then finally closed and the jar is placed in an Incuba
tor at 3i• C. (see Fig. 4, page 545). 

The moisture which ine,itably occurs in a dosed jar is conducive to the growth 
of moulds. This can be largely avoided by first naming the cotton plugs of the 
tubes, using ouly previously sterilised jars, and by pouring a small quantity of 
a 5~. solution of" Sunoxol " on a pledget of cotton in the bottom of the jar. 

Transplants are made from both broth cultures at ten-day Intervals by 
remo\ing 0.25 to 0.5 c.c. of the broth "ith a sterile pipette and Inoculating on an 
agar slant. :\aturally, the transplants made from the broth cultures In CO, are 
likewise incubated in a CO, atmosphere. If the transplants show no growth, 
a second transplant is made at the end of twenty days and a third at the end 
of thirty days, at which time it is the custom to discard the broth cultures. 

A Gram's strain is made of any growth appearing upon the transplants, and 
if the organism resembles Brucella, it is then tested against a known agglutinating 
serum. Macroscopic slide agglutination is used as a preliminary test. 

An analysis of records of more than 1,400 human blood cultures performed 
by this technique shows that only 8~0 were contaminated after incubation for 
thirty days. On the other hand, it has been our experience that the majority 
of specimens received from physicians, taken with a syringe, were contaminated. 

As stated above, we have found no objection to the use of citrated blood In the 
performance of the agglutination test. If the blood Is not taken In citrate It 
is very ~wkward to make a culture from the clot, and Its manipulation .;,.ill 
grea~l~ mcrease the chances of contamination. Furthermore, It Ia not fea•ible 
to d1VJde the clot and make duplicate cultures, which 1a necessary If all types 
of l!rucella are to be obtained. Thus If citrated blood Ia not used, and It 11 
d.esued to.per~orm the blood culture at the laboratory, as well 81 the agglutina
tiOn reaction, It Is virtually necessary to take two samples, a procedure to which 
there are obvious objections. 
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As there Is some Inconvenience In using a jar for a single culture In laboratories 
where blood cultures for Brucella are made Infrequently, the same results may 
be obtained by employing an especially moulded test-tube, the lip of which Is 
so constructed that a heavy rubber cap, such as is In common use for nursing 
bottles, will fit snugly, These tubes containing bouillon are prepared for 
culturing as described above. After the Introduction of the blood, the cotton 
plug Is flamed and pushed In so as not to extend above the lip, and the rubber 
cap Is fitted over the mouth of the tube to be incubated under an increased 
concentration of CO,. The amount of CO, required to make approximately 10% 
of the volume of the tube Is then Introduced by inserting a hypodermic needle 
connected with a 10-c.c. syringe having a two-way attachment. One attach
ment leads to a Klpp apparatus, In which CO, is generated, and the other to the 
hypodermic needle. These attachments are made with rubber tubing and a 
T -shaped glass tube. The rubber tube to which the hypodermic needle is 
attached Is closed by a 1\lohr's clamp and the connection to the Kipp apparatus 
Is opened. The required amount of CO, Is then drawn into the syringe, the 
connection to the Kipp apparatus closed, the needle thrust through the rubber 
cap on the culture tube, the connection to it opened and the CO, injected. The 
needle Is then withdrawn. The elasticity of the rubber is effective In sealing 
the hole made by the puncture. Transplants on agar made from the CO, 
culture are treated In a similar manner. 

There Is another method which permits the making of cultures in the field, 
or at the bedside, with a minimum risk of contamination. In this procedure 
a special culture bottle, similar to the one described by 1\lcCARTNEY (3), with 
a metal cap and a heavy rubber washer Is used (see Fig. 3, page 544). A hole 
approximately 0.5 centimetre In diameter Is made in the c_entre of the metal 
cap, which permits the Insertion of the needle through the heavy rubber washer 
for the Inoculation of the blood. In order to have a sterile surface through 
which to make the Inoculation, the metal cap Is covered with " Vlscap ". The 
Viscap cover Is pealed otT just before making the Inoculations. In the process 
of sterilisation by autoclave, the Viscap contracts and makes a snugly fitting 
cover. With this procedure, It Is not necessary to use citrate, as the blood for 
culture Is Introduced Immediately Into the bouillon and a sufficient amount Is 
saved for the agglutination test. 

Either a syringe or a venule may be used for withdrawing tbe blood. If the 
latter Is employed, It Is necessary to create a partial vacuum In the bottles In 
order to withdraw the blood from the venule. This Is accomplished before 
final sterilisation by placing the bottles containing the media In a water-bath, 
bringing them to boiling temperature and capping while hot. 

Two bottles are Inoculated from each specimen of blood. When they arrive 
at the laboratory, they are handled In a manner similar to that described for 
the tubes with rubber caps. That Is to say, the required amount of CO, is 
Injected Into one through the rubber washer, under sterile conditions. The 
cap Is removed from the bottle to be Inoculated In free air and replaced by a 
sterile cotton plug. This method has a theoretical advantage of placing the 
blood Immediately In culture media, which by some Investigators has been 

6 
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daimed to be important. However, we have repeatedly su~ceeded In Isolating 
Bru«lla from samples of dtrated blood "·hich were not cultured for three, four, 
or e'-en six days after being taken. In fact, In most lnstanres our specimens 
ha\-e not been introdured into culture media until twenty-four hours, or longer, 
after \\ithdrawal. While it is possible that a higher percentage of positive 
cultures might ha\-e been secured if the blood samples had been Immediately 
introdured into bouillon, and plared in an incubator, It will be observed from a 
sucreeding table that cultures were obtained from over half of the specimens of 
human blood which produred agglutination in diagnostic dilutions •. 

Some strains of Bru«lla grow very slowly or, it is probably more correct to 
say, are '-efY slow in starting to grow. Analysis of 305 positive blood cultures 
from man, from which transplants \\·ere made at ten-day intervals, showed that 
70"

0 
were positive at the end of the first ten days, and an additional 24'\," at the 

end of twenty days ; 6~0 were not positive until on the third transplant or after 
incubation for thirty days, In other words, if these cultures had been discarded 
after incubation for ten days, 30% would have been missed, and if they had been 
discarded after twenty days, 6% would have been missed. Indeed, we had one 
culture negative up to and including the fifth week, but the transplant made in 
the sixth week was positive. Hremocultures should, therefore, be held for thirty 
days, or longer, before being rejected as negative. 

Isolation of Brucella from Milk. 

Both direct culture upon agar plates and guinea-pig inoculation were used. 
If the milk could be cultured within twenty-four hours after it was taken, 
direct culture was employed and was found to compare favourably with guinea
pig inoculation, although a slightly higher percentage of positives was obtained 
by the latter procedure. 

The cultures were made by centrifuging at low speed a small quantity of milk 
and inoculating one drop of the cream upon an agar plate. The drop of cream 
was then spread evenly over the plate by means of a bent glass rod. Suspicious 
colonies were picked on the third and sixth day of incubation and verified 
microscopically and by slide agglutination. 

In most instances, cultures were made on plates of plain liver Infusion agar 
and also on this medium containing 1 {300,000 gentian violet, as recommended 
by Ht:nDLESos. It was found that the gentian violet will Inhibit the growth 
of most contaminatng bacteria and will not, as a rule, prevent the developement 
of BruceUa. It therefore ordinarily facilitates the picking of Brucella colonies. 
However, it was discovered that some melilensi• strains were very aensi U ve to 
this .dye ~d r~fused to grow In a 1{300,000 concentration. Consequently, If 
ge~tlan .VIolet IS '."ed In culturing Brucella, particularly of the mtliltnsi1 type, 
it .IS ~heved a~VISable to make also a duplicate culture on plain agar. If the 
milk IS taken WJtb the usual precautiom and cultured within twenty-four houra 
only a few samples will show excessive contamination, and plain agar alone wni 
give qui~ oatisfactory results. Indeed, it was exceedingly rare to find the 
gentian-VIolet plate positive when the plain agar plate was negative. 

If the specimen• are shipped some distance and not kept cold direct culture 
waa found to be of limited value, and in such Instance~ guinea-~ig Inoculation 
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was employed. When It· was expected that the samples would be in transit 
In excess of twenty-four hours, the boric-acid method of preservation suggested 
by TRAuM (4) was used. 

Guinea pigs were Inoculated subcutaneously with t c.c. of cream obtained 
either by allowing the specimen to stand in the refrigeratrr overnight, or by 
centrifuging at low speed, 

Recognition of Infection and Isolation of Brucella in Guinea-pigs. 

It was the custom to wait one month after inoculation to test for Infection. 
At this time, blood was withdrawn from the heart for culture and agglutination. 
Also an Intradermal test was performed. The procedure was again repeated 
after two weeks. Two months after inoculation, all animals were sacrificed 
and duplicate cultures on agar plates and broth were made from all organs and 
enlarged lymph nodes. 

Both the Intradermal and the agglutination reactions were found to be quite 
reliable Indicators of Infection. Occasionally, an Infected animal failed to 
react to one of these tests, but very rarely to both. The agglutination reaction 
was found to be slightly more consistent than the intradermal test. 

Blood culture during the course of Infection proved to be a simple and reason
ably trustworthy method of isolating Brucella. 

In a few guinea-pigs Inoculated with cow's milk, positive agglutination and 
Intradermal reactions were found at the end of one month. Two weeks later, 
these reactions had diminished and the blood and organ cultures were negative. 
The question arises as to whether these guinea-pigs had been Infected and had 
recovered within this period. 

The Intradermal test Is of particular value in Indicating Infection following 
vaccination. Vaccination with a dead culture will stimulate agglutinins, but, 
In guinea-pigs, will not produce allergic sensitivity. 

EXPERIENCE WITH DIAGNOSTIC METHODS. 

Blood Culture and Agglutination. 

It may be of interest, particularly to those engaged in laboratory 
diagnosis, to record the results of blood culture in relation to the 
agglutination titre of the same specimen. · 

In Table 1 is shown the result of culture of 1,412 human blood 
specimens classified in respect to agglutination. These specimens 
were taken either by the epidemiologist or sent to the laboratory 
by practising physicians. Presumably, they came from persons 
suspected of having undulant fever. It is probable, however, that 
most, ii not all, of the specimens which were negative to both the 
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agglutination reaction and blood culture came from patients 
suffering from some other disease. It should also be stated that 
these represent the results on a single specimen. Naturally, if 
repeated specimens had been taken and the positive results recorded 
according to case, the percentage of positives would have been 

much higher. 
It will be noted that the percentage of positive hremocultures 

augments in keeping with the agglutination titre, until it reaches 
1/160. After this dilution, there is no significant difference. Among 
the specimens which agglutinated in 1/80 or above, 55.5% gave a 
positive hremoculture. or the strains isolated, 95% classified as the 
melitensis variety, the remainder as abortus. 

We know of no comparable statistics, but we have the impression 
that investigators working in countries where the abortus variety 
prevails have not been so successful in recovering the organism from 
the blood. Perhaps the percentage of positive cultures may be 
influenced by the fact that we were dealing principally with the 
melUensisvariety; yet the proportion of abortus obtained corresponds 
to about what would be expected from the epidemiological data. 

Brucella were isolated from thirty-nine specimens which failed to 
agglutinate, or agglutinated in titres of less than 1/80. An analysis 
of thirty of these cases, concerning which information was obtainable 
on the onset of the disease as manifested by clinical symptoms. 
gave the follo"ing results : 

Number of cases 

1 ............... . 
1 
1 

15 
7 
5 

Period. be-tweeon onset of symptoms and 
wtlhdrawal of blood specim~n 

3 days 
8 days 

19 davs 
1 to "2 months 
2 to 3 months 

!'tlore than 3 months 

. It see~s ev!~ent that the failure of the serum to produce agglutina
~on, or Its abihty_to do so only in very low titres, was not due, except 
~ two ~r three mstanc~s, to the specimen's being taken too early 
m the diSease. Indeed, m most instances clinical manifestations had 
been in progress for a considerable period. 

Beyon~ the date of onset, accurate clinical data were usually 
not obtamable, but it is of interest to note that in at least eight of 
the cases the symptoms were mild and the disease was of a chronic 
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nature, frequently manifested by arthritis, with little or no tem· 
perature. 

There are a number of explanations that might be offered for the 
failure of these sera to agglutinate properly. 

1. \\'e~ave observed In a few cases which were followed through the course 
of the disease that the agglutination titre may vary considerably from time to 
time, and as the disease becomes less active the titre tends to fall. .For example, 
In one case, during the active febrile period, the serum agglutinated in a dilution 
of 1/640. Three months later, during which time the patient was practically 
free from all symptoms, the agglutination titre had fallen to 1/80, yet the blood 
culture was still positive. It Is therefore possible that, in some of these cases, 
the specimens were taken following a latent period during which the agglutinins 
had largely disappeared. The chronic nature of a considerable proportion of the 
cases would suggest this explanation. 

2. There is also the possibility that some individuals, as we have occasionally 
observed among experimentally infected guinea-pigs, and even more frequently 
among sheep, do not respond to Infection by the production of agglutinins. 
Indeed, In four of the thirty cases analysed, a second specimen was taken at 
from a week to three weeks following the first, and the second specimen showed 
little change in titre, In no Instance reaching as high as 1/80. 

3. There is another factor which cannot be overlooked but requires further 
Investigation to determine Its lmportance-i.t., the possible existence of an 
anti-agglutinating action of the serum. We have demonstrated that this may 
frequently occur In sheep's blood If the reaction is performed with the usual 
technique and dilutions made In a physiological salt solution. Although the 
Increase of salt concentration seems to have little etfect upon the agglutinating 
titre of human bloods, It Is nevertheless conceivable that, In some instances, the 
serum may have an anti-agglutinating action which will mask the presence of 
agglutinins. This was suggested In one case which was followed through the 
attack. In this Instance, agglutinins were not manifest in diagnostic titre until 
three weeks after the onset of the symptoms, and two weeks after the blood 
culture was positive. Later, however, the agglutination titre rose rapidly, 
reaching 1/1,280. However, on one occasion during the acute stage, the serum 
failed to produce significant agglutination up to, and Including, a dilution of 
1/640. A week later, the serum agglutinated completely up to a 1/640 dilution. 
We think It not Improbable that, on the occasion when agglutination failed to 
occur In a significant amount, there may have been present some Inhibitory 
action similar to the prozone phenomenon which masked the agglutinins . 

• 
4. In all the thirty-nine cases falling to agglutinate above a dilution of 

1/40, the Brucella strains Isolated classified as the mt/ilensis variety. We were 
using as antigen a suis strain. It may therefore be Inferred that agglutinins 
were produced, but were of specific nature and failed to act upon the antigen 
employed. We doubt, however, If this Is a legitimate explanation, for among 
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a rertain number of the cast'S under discussion, as well as a large number of other 
sp«imens, a mtliltnsis antigen was employed ; Indeed, In some Instances, a 
homologous strain. Yet we never encountered a serum which agglutinated 
JMliltnsis and at the same time failed to agglutinate our standard antigen. 

5. The question may also arise as to whether the Infecting organism may 
not ha\-e been of the " para " type (which, in our opinion, is synonyJDous with 
a" rough" strain). \Ye doubt, however, if this explanation Is valid, as all 
the thirty-nine strains agglutinated well ";th an " S " antiserum, which would 
not ba\-e been the case had they been of the rough, or para, type. Furthermore, 
the thermo-agglutination was determined on twenty-seven or the strains, and 
only one of them showed a slight agglutination aner beating for a period of two 
hours at a temperature of boiling water. 

While we consider the agglutination reaction as being the most rracticablo 
and valuable laboratory m 'tbod of recognising undulant fever, It must be 
borne in mind that it is not infallible and that the blood from some activo 
cases may fail to agglutinate. Such phenomena have been encountered by 
others (GILBEiiT and DACEY (5)). 

In order to determine the specificity of agglutination, or rather 
ts association with clinical manifestations, we tested 927 samples 
taken from patients in the wards and out-patient department of 
the ~lontpellier General Hospital, which were sent in for the Was
sermann test. This hospital draws patients from an area where 
melitensis infection is endemic and not infrequent. Among the 
specimens tested, nine, or 1%, agglutinated in dilutions of 1/80, or 
above. Seven of these patients were later found to be actually 
suffering from typical attacks of undulant fever, and the remaining 
two had, or had recently had, symptoms that were highly suspicious. 
There were also nine samples which agglutinated in 1/20 or 1/40. 
Accurate histories were obtainable from five patients. Two had 
suffered within the year with febrile attacks of short duration, but 
no suspicious history was elicited from the remaining three. The 
blood of thirty individuals agglutinated in a dilution of 1/10, but 
no effort was made to check their symptoms. 

In routine blood cultures from goats and sheep, the organism 
was _recovered. from only 18% and 15%, respectively, from the 
specunens which gave a positive agglutination. As might be 
expected, the presence of the organisms in the circulating blood 
seems to depend largely upon the stage of the disease. In experimen
~lly, or acutely, infected sheep and goats, Brucella can in most 
Instances be isolated from the blood. This was the case in our 
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experimentally infected sheep, although the organism existed in the 
blood over relatively short periods (maximum, two months). 

In a recently infected flock of 142 goats, 58% of those which gave 
positive agglutination reactions also gave positive blood cultures, 
and, while the number of positive blood cultures in the flock con
stantly diminished, there were three animals from which positive 
cultures were consistently obtained at .two-month intervals during 
a period of eight months. Though the blood culture cannot be 
recommended as a routine measure, and is of little value in chronic 
infections, it is usually positive in the acute stages of the disease 
and is therefore useful in indicating recent and acute infections. 

Allergic Reaction. 

The mass of our data relates to experiments on guinea-pigs, goats, 
and sheep. Observations on some 2,500 guinea-pigs used for diag
nostic and experimental purposes showed that, as a rule, the intra
dermal test correlated very well with the serological reactions and 
the existence of infections as determined by cultural methods. 
However, exceptions were encountered, and a small percentage of 
guinea-pigs infected failed to give an allergic reaction. On the 
other hand, a few animals that were apparently not infected gave 
a positive reaction. Repetition of the test on such guinea-pigs 
was frequently negative. It is possible that such false reactions 
may result from an extraneous local infection introduced in process 
of making the injections. 

While, as stated above, the intradermal and agglutination tests 
correlate to high degree, the former has missed a few more animals 
proved to be infected than the latter. Also, the intradermal test 
gave a slight excess of false positives. In other words, in our hands 
the agglutination reaction was more reliable in detecting infection 

in guinea-pigs. 
We realise the danger of reasoning by analogy and of inferring 

that other animals react in the same manner. But these observa
tions have been mentioned because by autopsying the guinea-pig 
it is possible to establish, with a high degree of certitude, the existence 

or non-existence of the infection. 
It is the general experience that human cases of brucellosis develop 

an intradermal reaction rather early in the disease, but, in some 
instances-and we have encountered one-it may be considerably 
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delayed. Our data on humans are rather limited and apply mostly 
to patients who have recovered. \Ve have used tl1e reaction 
principally for the purpose of identifying past or inapparent infec
tions in the course of epidemiological investigations. Two hundred 
persons in villages where the disease was prevalent (melitensis type) 
were tested, and si·'(.ty, or 30%, reacted. Among these there were 
sixteen who gave a history of having had undulant fever, and ail of 
them were definitely sensitive. The intradermal reaction is useful, 
therefore, as a method of retrospective diagnosis. But it would be 
a mistake, as further exemplified by observations on experimental 
sheep, to infer that it necessarily indicates an existing infection. 
It would be more correct to say it signifies either a present or a 
past infection. 

Complement Fixation. 

The complement fixation reaction was used largely in a compara
tive study on blood samples from goats and sheep. The results 
will be discussed in the following paragraph. 

Comparison of Agglutination, Complement Fixation, arid Intradermal 
Reactions. 

The most extensive study on the comparative value of the agglu
tination, complement fixation, and intradermal reactions was made 
upon a recently infected flock of goats. Approximately 50% of the 
animals in this flock had aborted within two months preceding the 
beginning of the tests. Thereafter, examinations were made each 
two months until the flock had been surveyed five times. Each 
examination consisted of an intradermal, an agglutination, and a 
complement fixation test and cultures of the blood, and of the milk 
when it was available. The results of the five examinations have 
been combined in Table 2. Animals from which Brucella were 
cultured from either the blood or milk on the same or preceding 
examination are listed as bacteriologically positive, and it is believed 
may be regarded as actively infected. We shall not discuss this 
table in detail, but merely point out that, while a greater number of 
animals reacted as " positive " or " doubtful " to the intradermal 
test, this test was not so successful in identifying the known infected 
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animals as were the agglutination, and particularly the complement 
fixation, reactions. 

Similar results were obtained in the survey of several flocks of 
sheep in which it was found that, as a rule, more animals reacted 
to the intradermal test than were positive to either the agglutination 
or complement fixation tests ; the latter reactions, however, were 
more trustworthy in selecting the animals that were proved to be 
infected through culture of the blood, milk, and vaginal discharges. 
Where the disease had been recently introduced in a flock, the corre
lation of the three tests was very close, but if the infection was of 
some standing and was no longer active (as manifested by the 
absence or infrequency of abortions and the failure to recover the 
organism from the blood and milk), the number of animals reacting 
to the intradermal test was far in excess of the serological reactors. 

Yet the intradermal reaction appears to be quite specific in indicat
ing past or present infection, as no reactions were obtained in over 
two hundred sheep coming from four diflerent flocks which, accord
ing to the best information obtainable, had never been subjected 
to Brucella infection. The rapidity with which the test may be 
performed makes it adaptable to extensive surveys, and it is of 
undoubted value in determining whether or not a flock is, or has 
been, infected. 

CLINICAL ASPECTS O.F UNDULANT FEVER. 

Though clinical manifestations of undulant fever received only 
minor consideration, certain data were collected on the cases visited 
in the course of the epidemiological studies. 

The frequency and severity of the most important symptoms 
in 333 cases are reflected in Figure 1. These findings correspond 
closely to those of HARDY (6), although perspiration, chills, and 
constipation were somewhat more frequent in our series. These 
minor differences may be due to the personal factor in recording 
symptoms rather than to any ess~ntial .variation o.f the disea.se. 
However, HARDY's cases were infections w1th the porcme and bovme 

· varieties of Brucella, while ours were predominantly melitensis 
infections. Thus, of the 143 strains isolated from the 333 cases, 
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135 strains, or 9-1.4%, were classified as the melitensis type. The 
remaining eight, or 5.6%, behaved as the abortus variety. 

The chief complaints, or combinations of symptoms which were 
responsible for putting the patients in bed, are listed in the order 
of frequency : 

Asthenia ••••••••••••••••.•••••••••...••••••• 
Pain (muscular, articular, headache, etc.) ••••••••• 
Asthenia, with headache or other pain .••••••••••. 
Headache •••••.••••••••••••••.••.•••••••••••• 
Asthenia, "ith chills or fever .................. .. 
Pains, with chills or fever .................... .. 
Fever ...................................... . 
Chills ....................................... . 
Angina ..................................... . 
Bronchitis or other pulmonary symptoms ••••••••• 
Orchitis .................................... . 

Number 

121 
54 
30 
29 
25 
24 
15 
7 
6 
5 
2 

Peruntage 

38.1 
17.0 
9.4 
9.1 
7.9 
7.5 
4.7 
2.2 
1.9 
1.6 
0.6 

318 100 

It may be of interest to practising physicians to note the errors 
of their colleagues ~ making initial diagnoses based solely upon 
clinical manifestations. In only 232 of the 322 cases (72%) were 
clinical diagnoses made. In the remaining ninety cases, the phy· 
sician was too cautious or wary to venture an opinion. The diag
noses on the 232 cases, arranged in order of frequency, were as 
follows: 

Number of 
cases Pei'Ct'ntage 

l:ndulant fever .............................. . 89 38.4 
Grippe ..................................... . 71 30.6 
Bronchitis .. • .. .. • • .. .. . • . .. • • .. .. • 10 I 
Pneumonia or pleurisy .. • .. .. .. .. .. • 6 
Pulmonary tuberculosis • . • . • . • • • • • • • 3 
Typhoid or paratyphoid ....................... . 

19 8.2 

16 6.9 
Articular rheumatism ........................ .. 
" Courbature " 
Malaria ....... :::::::::·· .................. .. 

······················ Angina .................................... .. 
Fever, undetermined origin •••••••••••••••.••••• 
Sciatica .................................. . 
Renal congestion ........................... : : : 
Meningitis .................................. , 
O~cb~~is _. ................................... .. 
Dtph erta ............................. . 
Intercostal neuralgia ..................... : : : : : 
~::;~~~:;.i;; ................................ . 
Gall stones · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

• 0 ........... 0 ............. 0 •••• 0 • 0 ••• 

6 2.6 
5 2.2 

• 1.7 • 1.7 
4 1.7 
3 1.3 
2 0.9 
2 0.9 
2 0.9 
1 0.1 
1 0.4 
1 0.4 
I 0.4 
1 0.4 

232 100 
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While undulant fever heads the list, it will be noted that only 
slightly better than one-third of the cases were recognised before the 
laboratory settled the issue. It is not surprising from the symptom 
complex and the frequency, or almost universal presence, of what 
is commonly called grippe, or influenza, that 30.6% were thus 
diagnosed. The group next in importance, comprising 8.2%, 
includes bronchial or pulmonary infections (this group being followed 
by typhoid or paratyphoid-6.9%). The list illustrates the variety 
of conditions which undulant fever may simulate in its initial 
stages. No doubt, if malaria were a common disease. in France, 
chronic forms would frequently be confused with undulant fever. 

It is not the province of this paper to go into detailed description 
of the character of the particular symptoms, but merely to show 
their frequency and the order of appearance. It may, however, 
be of help to vivify our statistics by indicating what the physician 
is likely to find if called to see a bedridden case of undulant fever. 
He would certainly find the individual suffering from asthenia and 
fever. The chances are approximately nine to one that he would 
have had chills and profuse perspiration. It is almost equally 
certain that he would have lost his appetite, and the probabilities 
are four to one he would be constipated and have difficulty in sleep
ing. It is more than probable he would complain of muscular and 
articular pains, and it is not unlikely he would be nervous-either 
irritable or depressed. 

In taking the history of initial symptoms, it would be almost 
certain that the onset was manifested by general fatigue, probably 
accompanied by chills, loss of appetite, perspiration, fever, insomnia, 
headache, or muscular and articular pains, and that the patient had 
gone to bed because of weakness which was probably accompanied 
by headache, muscular or articular pains, or chills and fever. 

Careful.questioning would, in most instances, reveal that, for a 
.few days to several weeks pr£ceding the development of definite 
symptoms of illness, the patient had been feeling " out of sorts " 
and tired easily on physical exertion. · We suggest these frequently 
prolonged prodromal symptoms may be helpful in distinguishing 
undulant fever from grippe, the malady with which it is most 
commonly confused. 

It may be added that in France the chances are better than eight 
to one the patient would have had direct contact with goats, sheep, or COJUS. 
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The errors in diagnosis which have been made when only clinical 
manifestations were relied upon as a basis clearly illustrate the 
desirability of the physician's having recourse to the laboratory 
when in doubt. Indeed, it would be a sensible procedure to take 
a specimen of blood for laboratory diagnosis in all cases of suspected 
grippe of protracted nature and to look with suspicion upon any · 
form of continued fever of an undetermined origin. 

Finally, we wish to say that, in our opinion, the text-book practice 
of classifying undulant fever into several categories, according to 
the severity or predominance of certain symptoms, may be mislead
ing. While the disease may vary widely in its manifestations, it 
does not fall naturally into clear-cut clinical categories; and any 
such classification is largely arbitrary and artificial. In any event, 
the physician will do well to wait until a case has run its course 
before assigning it to a special type. We have seen cases which 
commenced as " mild", or " ambulatory ", and then suddenly 
became" severe ",and others which at the onset would be regarded 
as very severe, but in which rapid and complete recovery ensued 
after a few weeks. \\1ille the ultimate prognosis is generally 
favourable, the wise physician will certainly avoid committing 
himself on the duration of the case or the course the disease is likely 
to pursue. 

EPIDE:\IIOLOGY. 

General Environmental Features and the Distribution of Undulant 
Feuer. 

It will be appropriate, frrst, to describe briefly the dispersion of 
domestic animals, the customs of the people in relation to them, 
and the regional occurrence of undulant fever in France. 

As France is, for the most part, a country of agricultural and 
animal husbandry, domestic animals such as cattle, horses, sheep, · 
goats, and hogs are rather widely distributed. As the farms are 
usually small, the herds and flocks are not large. There are, how
ever, certain regional exceptions to these general statements. In 
the tier of departments bordering upon, or near, the Mediterranean, 
cattle are scarce, and most of the domestic animals consist of sheep 
and goats. These departments are included in the sections of the 
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country which subsequently will be referred to as " south-east " 
and " south-west ". While sheep and goats are frequently as 
numerous in the departments to the north, there prevails in t11e 
south-east and south-west the custom known as " transhumance " 
which consists of gathering together flocks of sheep in the low~ 
lands adjac~nt to the sea and transporting or herding them to 
high mountain pastures during the summer. These assembled 
flocks may number several thousand animals. In the fall, they are 
redistributed to their respective owners. Also·, in villages situated 
in the mountain valleys, there is customarily a village shepherd 
who is responsible for grazing all tile sheep and goats of the 
village. Consequently, there is a daily intermingling of all the 
small flocks of each village. The communal shepherd and the 
practice of transhumance are almost unique to this region, although 
they are encountered to some extent in the regions designated as 
•• east". 

It is generally stated tllat, in France, milk is used largely for cook
ing and witll coffee, and that in eitller case it is ordinarily brought 
to a temperature approaching the boiling-point before it is consumed. 
While there are exceptions to tllis rule, raw milk is not frequently 
partaken of in France as compared with Germany, England, Holland, 
the Scandinavian countries, and the United States, nor is fresh 
unfermented cheese extensively eaten. 

On tile other hand, the contact of the rural population with their 
domestic animals is exceedingly intimate. On the smaller farms, 
the stable is commonly part of tile house, and on approach one 
may be confused in distinguishing the door which leads to the human 
habitation from the one which opens into the animal quarters. 
Even on tile larger farms, the buildings, including the residence, 
are habitually constructed in the form of a quadrangle, and the 
enclosed space constitutes what may be termed the barnyard, where 
animals circulate and pass to and from pasture. 

Owing to the great laxity in reporting communicable diseases, it 
is impossible to know the number of cases of undulant fever which 
actually occur. Estimates between 2,000 and 4,000 per year have 
been made. However, from various sources of information, 
including diagnostic laboratories, it is possible to form a fairly 
accurate idea of its relative prevalence in the different parts of the 
country. For purposes of desc;fiption, we shall use tile six classical 
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· d · d " th " " ntr " divisions of France wh1ch are es1gna te as nor , ce e , 
" west", " east ", " south-east", and " south-west". Though a 
few cases of undulant fever have been diagnosed in many of the 
departments of the north, the centre, and the west, the disease is 
comparatively rare, and occurs in these regions only in the form of 
isolated and widely separated cases. In contrast, it is ~ndemic and 
frequent in the south-east and south-west, and here and there may 
reach epidemic proportions over a period of a year or so. In the 
east, it occurs largely in sporadic form, but in some areas, epidemic 
foci have developed. This distribution of the disease in man will 
be subsequently referred to in connection with the type of Brucella 
concerned. . 

Another feature of its distribution, which applies to the country 
as a whole, is that it affects almost exclusively the rural populati_ons. 
When cases develop in larger towns or cities, they occur almost 
invariably in persons who have been associated with the transporta
tion or the slaughtering of animals, particularly sheep or goats. 
Also a few infections in villages and towns have been observed which 
were apparently due to the consumption of fresh goat's cheese. 

Classification of Brucella Strains. 

During the course of these studies, 817 Brucella strains were isola ted 
from man and animals, and fifty-two of animal origin were kindly 
furnished by Doctor RINJARD, of the State Veterinary Laboratory, 
at Alfort. The methods of classification employed were those 
advocated by HuDDLESON (7), and consisted of the determination 
of the bacteriostatic action of thionin and basic fuchsin, the pro
duction of H2S and C02 requirements on primary culture. It was 
found that the discoloration of fuchsin was also helpful in eliminat
ing melitensis, 1 as none of this variety possessed this quality. 

Of the 869 strains examined, 843, or 97%, fell clearly into one of 
two types--namely, melitensis or abortus ; that is, they either grew 
well on both thionin and fuchsin media and produced no H

2
S what-

1 
There exis~ some differences In opinion as to the exact terminology that 

should be apphed to the Brucella group, depending upon whether the different 
types are regarded as true species or merely varieties of the same species In 
thts paper, the terms me/ilenais, aborlu•, and •ul• will be used to desiW,ate 
respecttvely. the caprlne, bovine, and IWine types, without prejudice as to 
whether they represent species or varieties. 
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ever, or only a slight amount within the first twenty-four hours (meli
tensis) ; or they were inhibited by thionin and produced H

2
S in 

fair to considerable quantities for two or more days (abortus). None 
having the characteristics of suis were encountered. 

Of the twenty-six atypical strains, there were sixteen which failed 
to produce H2S, or only a trace, during the first twenty-four hours, 
but in other respects behaved as abortus. Seven strains, though 
producing H2S beyond twenty-four hours and when first isolated 
preferring C02 for active growth, were not inhibited by either 
thionin or fuchsin. Three seemed to be equally sensitive to both 
dyes, and therefore could not be classified by this method. As all 
these twenty-six strains came from cows, or from persons who had 
been infected by cows, they have been tentatively classified as 
abortus. 

Although it was found that, with few exceptions, Brucella strains 
could be classified by these methods, it is of paramount importance 
to the epidemiologist to know to what extent disease-producing 
tendencies and host-selectivity coincide with these cultural types. 
We know of no better way to determine this than by observing the 
behaviour of the respective types under natural environment. As 
in all instances we knew the host and geographical origin of the 
strains examined, and for most possessed accurate information 
on the circumstances surrounding infection, it is worth while to 
examine this question in the light of these facts. 

It will be noted from Table 3 (1) that the strains classed as meli
tensis predominate in the regions where undulant fever is frequent 
and endemic, and abortus where it is rare and sporadic ; and (2) that 
the strains of animal origin reacting as abortus were, with one excep
tion, recovered from cows and horses, while the strains from goats 
and all save one from sheep were culturally melitensis. 

Epidemiological investigations indicated that all the human 
strains typing as abortus were traceable to infection from cows, and 
in every case where the human infection appeared to be traceable 
to sheep or goats the strain isolated was typed as melitensis. 

These main features correspond to what one would expect from 
the usually accepted attributes of the two types-i.e., melitensis 
is found exclusively in infections of goats and, with one exception, 
in infection of sheep, and in the localities where this type occurs 
undulant fever is frequent. The abortus is associated with infection 
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of cows and horses, and in the region where it predominates human 
infections are rare. 

The exceptions to these general rules of host and geographical 
distribution are perhaps still more enlightening. Six of the seven 
melitensis strains coming from the north were recovered from per
sonnel of the Paris abattoir, who were engaged in slaughtering or 
handling sheep. As sheep are received in this abattoir from all 
parts of France, these cases, strictly speaking, can scarcely be consi
dered as of indigenous origin. The seventh strain of melitensis from 
the north was recovered from a ewe in a large flock of 350 sheep 
which had been purchased from a stock-dealer. Beyond this, the 
origin of the sheep could not be definitely traced, but it is not 
unlikely that some of the animals came from the east. where in 
certain localities melitensis infection had been demonstrated. The 
specimen of milk from which the culture was obtained was received 
from the departmental veterinarian, and when the identification 
was made, the health officer was advised to be on the look-out for 
human cases. True to our prediction, it was found that three cases 
of undulant fever had developed in the family of the owner of the 
flock, thus giving additional proof of the correctness of the identifi
cation. The two strains identified as melitensis from the centre and 
west came from departments bordering on the east and south-east 
and probably represented spillovers, or extensions from the latter 
regions, where this type of Brucella is frequent. The single sheep 
strain identified as abortus was obtained through Dr. RINJARD, 

and, while exact information relative to the source of infection is 
lacking, it came from a region where abortus infection among cows 
is known to be prevalent, and it is not improbable that the infection 
was of bovine origin. 

The number (64) of strains recovered from cows and classed as 
melitensis is rather startling and, if judged on the basis of host alone, 
the accuracy of identification might be questioned. However, 
epidemiological considerations give support to the view that their 
cultural character reflects their true pathogenic nature. In the 
frrst place, these melitensis strains were found only in the melitensis 
zone. Furthermore, melitensis infection was known to exist in the 
particular community from which they came, and with few excep
tions ther_e was ~irect con_tact of the cows with infected sheep or 
goats. Fmally, m every mstance where melitensis was recovered 
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from a cow, there were associated cases of undulant fever. On the 
other hand, abortus infection of cows is widespread, yet the number 
of secondary human infections is comparatively small. 

A striking difference between the abortus and melitensis infections 
of man was that the former were scattered and isolated and the latter 
tended to be bunched, and several cases in one family were common. 

Field Studies. 

Attention was first focused upon the personal investigation of 
cases reported from all parts of the country, but it soon became 
evident that, in the majority of instances, it was impossible to 
determine definitely the source or manner of infection. That is, 
it was common to find that the person had had contact with several 
species of domestic animals and had sometimes consumed milk or 
fresh cheese from more than one source. Also, laboratory examina
tions of blood and milk specimens from suspected animals sometimes 
failed to clarify the situation. 

It was therefore decided to select certain communes where the 
disease was particularly prevalent and survey the entire population, 
with the object of ascertaining any differences in the habits and 
environments of the persons who had contracted undulant fever 
and those who had escaped. The questionnaire and the methods 
employed were presented in detail in a progress report (1). It will 
suffice to state here that, for each person then residing in the com
munity under survey, a record was made by means of a house-to
house canvass. This record included the housing conditions, 
sanitary arrangements, water supply, kind and number of domestic 
animals the distance between the stable and the dwelling the 
general cleanliness of the stables and premises, the history of 
abortion among the animals, the personal habits of the individuals 
with regard to contact with animals, handling of manure, and 
consumption of raw milk and raw-milk products. A careful 
history was also taken of previous illnesses, and from persons ill 
or recently ill with symptoms suggestive of undulant fever speci
mens of blood were taken for culture and agglutination tests. 

While the particular communes were selected for survey because 
the disease was then active, it was found upon investigation that, 
in some instances, it had existed for several years, although the 

7 
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great majority of cases had occurred within the last two to three 
years. For purposes of analysis, it was necessary to decide whether 
a person had had the disease or not. The accuracy of retrospective 
diagnoses based upon clinical manifestations may be questioned, 
but we believe the error was not great, as the local physicians, as 
well as the people, had become thoroughly familiar with the usual 
symptoms. This was evidenced by the correctness of the diagnoses 
on the active cases. As additional confirmation, 200 intradermal 
tests were performed, and it was found that all persons who had 
been diagnosed as having had undulant fever gave a positive reac
tion to Brucella protein. There were also a number who gave no 
convincing history of having had the disease, but who reacted 
positively. While. no doubt some persons who had mild or sub
clinical infections were placed in the negative group, we feel that, 
with very few, if any, exceptions, the ones who were diagnosed as 
positive on a clinical basis actually had had the disease. Thus, if 
errors were made, they tended to be on the conservative side. 

These surveys, involving a population of 4,315, among whom 
496 cases of undulant fever were diagnosed, were made in the 
south-west of France, and all the strains isolated from both man 
and animals were classified as melitensis. Sheep and goats were the 
predominating domestic animals and, according to epidemiological 
and laboratory evidence, constituted the principal, if not the sole, 
reservoir of infection. Perhaps the most impressive information 
gleaned from this particular study bore upon the habits and 
circumstances which contribute to human infection. 

As the object of this paper is to condense and summarise what 
we regard to be the most important and significant features of our 
field studies, we shall present only a selected number of tables. In 
some of the tables, we shall also make use of data collected in the 
course of investigation of 466 cases occurring in various parts of 
France. 

Seasonal Distribution . 

. The. percentage distribution by months of 810 cases occurring 
m various parts of the country, and in which the date of onset of 
~ym~toms could be more or less accurately determined, is plotted 
1n F.gure 2. 
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It will be observed that there is a marked seasonal variation. 
The lowest number of cases occurs during the summer and early 
fall months, followed by a gradual rise, reaching a peak in March. 

During the six months from December to May inclusive, 78% 
occur, and 50% in the three months of February, March and April. 
The significance of this seasonal distribution and its relation to the 
period of parturition and abortion among certain domestic animals 
will be discussed later. Irrespective of the animal source of infec
tion, more cases occur in winter and spring than in the other seasons, 
but the spring incidence is most marked among cases attributable 
to goats and sheep. 

Age and Sex Distribution. 

The distribution and attack rates according to age and sex of cases 
encountered in the communal surveys are shown in Table 4. These 
data correspond very closely to the distribution of 466 cases reported 
in various parts of the country, except that, in the latter, the ratio 
of males to females was somewhat higher (three to one). Of 
496 cases discovered in the communal surveys, 67.9% occurred 
among males and 32.1% among females. It is believed this dis
crepancy can be accounted for by the intensity of the infection 
in the communes surveyed and by the women of the families 
assuming the duties of men as they fell ill. 

It will be noted that relatively few clinical cases occur below the 
age of 15 years. In the older age-groups, the dillerences are not 
so marked, yet the highest rate is found in the age-group of 30 to 
49 years. 

Below the age of puberty, there is little difference between the 
two sexes, but thereafter the infection rates among males are from 
two to four and a-half times as high as among females. For the 
entire group, the attack rate is slightly more than twice that for 
females. Nor do dillerences in exposure in the age-group of 15 and 
above account for the significantly higher rate in males. It will 
be shown later that, in these communes, contact with sheep and 
goats and handling of their excreta constituted the principal means 
of infection and, while the males were thus somewhat more exposed, 
the attack rate among the females who were similarly exposed was 
only about half that of the males. This, coupled with the lack of 
significant difference between the two sexes below the age of 15, 
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strongly suggests that, after puberty, females are relatively resistant 
to clinical attacks of undulant fever • 
. It like·wise appears that children enjoy a certain immunity, at 

least to manifest attacks, as in these villages the stable was, as a rule, 
virtually a part of the house, and apparently the exposure of the 
children was as great as that of the adults. 

Animal Reservoirs and Sources of Human Infection. 

In the communes where the entire population was surveyed, sheep 
and goats were the predominating domestic animals and, as above 
indicated, all evidence pointed to them as the principal, if not the 
sole, reservoirs of the disease. The relation of undulant fever to 
the presence and number of these animals and the history of abor
tion among them is clearly illustrated in Tables 5, 6 and 7. In 
these and other tables compiled from the communal surveys, sheep 
and goats have been grouped together, because both species were 
proved to be infected, and, as they were usually mixed, it was not 
feasible to treat them separately. We shall subsequently refer to 
these tables in discussing the manner of transmission. 

An analysis of the 466 cases individually investigated gives a 
more comprehensive picture, as these were located in various parts 
of the country, including northern and eastern sections. These 
were investigated as they carne to our attention through official 
reports and other sources. The correctness of the diagnoses was 
conflfllled in all by the agglutination reaction, or blood culture, or 
both. LikeVIise, blood and, when obtainable, milk were taken for 
examination from all, or a representative number, of the suspected 
animals. In Table 8 are listed the possible, or what were regarded 
as the most probable, origins of infection. The placing of a case 
in one of the columns, under " goats ", " sheep ", " cows ", etc., 
means that no other source of infection was suspected. However, 
it was common to find that there had been contact with, or milk had 
been consumed from, more than one species of animal from which 
the disease might have been contracted. The most usual combina
tion of sources was goats and sheep, followed by goats, or sheep, 
and cows. 

~ccordin~ ~ this analysis, goats and sheep, either separately 
or m cornbmatwn, account for 45.5% of the cases ; cows alone, for 
15% ; and cows, in combination with either goats or sheep, for an 
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additional 25.8%. This gives us a total of 86.3%, which we believe 
can be attributed definitely to these three species of animals. It 
is probable that they were responsible also for the majority of cases 
placed in the " miscellaneous and doubtful " group. 

Two cases were attributed to handling of a colt which died shortly 
after birth, and in four instances the only elicited means of infection 
was contact with a human case. In the misc€1Ian£ous and doubtful 
category were placed 12!%, which includes eight laboratory 
infections. A certain number of persons denied having had contact 
with animals, or having consumed any raw milk or raw-milk 
products. In other words, no sources could be found for their 
infection. However, with one exception, these cases occurred in 
regions where undulant fever of the melitensis type was frequent. 

The role of the hog as a source of infection was kept in mind from 
the beginning of the studies, but, with the exception of one commune 
where there appeared to be some relation between undulant fever 
and contact with this animal, nothing was discovered to incriminate 
it. In that commune, the hogs under suspicion had been slaughtered 
and no laboratory tests could be made upon them. As melitensis 
was the only type isolated in this commune, an attempt was made 
to test the susceptibility of hogs to this type. Eight young hogs 
were employed. In two, a broth culture was rubbed upon abrased 
skin, two received 50 c.c. of broth culture on two successive days 
in food mash, and four were fed with naturally infected goat's milk 
for a period of four months. None of them developed a positive 
agglutination or intradermal reaction, nor could Brucella be isolated 
at autopsy. Enquiries at several large abattoirs failed to elicit a 
history of undulant fever from any of the personnel engaged in 
slaughtering of hogs, while the disease was common among the 
butchers of sheep and goats. And, as before stated, no strain 
among the 869 examined possessed the cultural characteristics of 

the suis type. 
While chickens are ubiquitous throughout rural France, there was 

no reason to suspect them of having anything to do with harbouring 
or transmitting the disease, but to determine their susceptibility 
to melitensis we examined the blood of fifty chickens that were 
daily receiving milk from infected goats. Only one gave an agglu
tination reaction in 1/40 dilution, but it was also found that agglu
tination in this titre is occasionally produced by blood from chickens 
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that have in no way been exposed. Furthermore, neither massive 
doses given experimentally in the food nor a million Brucella injected 
subcutaneously produced the infection in hens. A dose of one 
hundred million Brucella given subcutaneously did produce a 
transient infection with positive blood culture. 

Two naturally infected rabbits were discovered, but these rabbits 
had been allowed to run in a barn where a number of sheep and goats 
had recently aborted, and were therefore unusually exposed. There 
is every reason to suppose that the rabbits, as well as the associated 
human case, were secondarily infected from the sheep and goats. 

While dogs have been accused of passively or actively transmitting 
the infection to other animals and to man, we could find no proof 
for this accusation. It is true that families with sheep or goats 
usually have dogs, but there are also families, with dogs, who have 
no sheep or goats ; and where the disease is introduced, it follows 
the sheep and goats and not the dogs. 

Undoubtedly some unusual sources and manners of infection 
escape detection, and when discovered attract attention simply 
because they are unusual. But it is well to remember that the 
epidemiologist is, or should be, primarily concerned with averages 
and frequencies and not with rarities and exceptions. If the most 
common reservoirs of disease can be located and the methods of 
infection can be controlled, the transient and unusual may be 
neglected, as they are probably secondary to, and dependent" upon, 
the former. Thus, we are convinced that if melitensis infection 
could be eliminated primarily in goats and sheep, and secondarily 
in cows, the problem would be solved. 

In view of the predominating importance of sheep, goats and 
cows as sources of the infection in man, a further word about the 
distribution of the disease among them is not out of place. Bru
cellosis of sheep and goats is limited largely to the south'"i'!ast and 
south-west, with some scattered foci in the east. It will be recalled 
that it is in these regions that the melitensis type is found, and human 
infections are most frequent. Northward, and as cattle become 
more numerous, contagious abortion among them increases. The 
number of human infections is in direct ratio to the presence of 
melitensis, and in the regions where this type is not found, human 
infections are sporadic and rare, although it is here that abortion 
among cows is most common. Howeve~. when cows become 
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infected with melitensis, they appear to equal, if not to exceed, goats 
or sheep in producing human infections. Nor is the melitensis 
infection in cows merely a transient disease. Like abortus, the 
organism tends to localise and persist in the udder. In five of nine 
cows examined a year and a-half to two years after the infection 
was first recognised, the organism was still being excreted in the 
milk and still preserved the cultural characteristics of melitensis. 
It is estimated that not less than two-thirds of the human cases 
originating from cows are of this type. 

Some epidemiological and laboratory studies of brucellosis in 
sheep suggest that sheep (8) tend to recover from the infection ; 
that both sheep and goats are most dangerous in transmitting 
the disease during, or shortly following, abortion ; and that the 
disease among them is closely allied to the practice of trans
humance. 

Manner of Human Infection. 

It was found that, in the process of acid fermentation of milk in 
the preparation of cheese, Brucella were destroyed and that they 
could not be recovered from rennet-prepared cheese after it had 
been permitted to age for a period of two weeks or longer. That 
aged cheese is not dangerous is further indicated by the fact that 
a well-known cheese is prepared from sheep's milk, which from 
time to time is certainly contaminated with melitensis, yet no 
case of undulant fever has ever been traced to eating this cheese. 
Consequently, in the tables to be discussed, only raw milk and 
relatively fresh unfermented cheese have been regarded as likely 
conveyors of infection. 

In the horizontal columns of Table 8, the cases individually 
investigated have been classified according to the probable route, 
or manner, of infection. While the largest number risked the 
possibility of infection through both consumption and contact, the 
number that had contact alone was more than five times as great 
as the number who were exposed through consumption alone. In 
this table, we are confronted with the impossibility of determining 
the relative danger of these two routes, as we do not know the 
frequency of the exposure among people in general. However, 
data collected in the communal surveys help in answering this 

question. 
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In Table 9, a comparison is made from the survey data of the 
frequency of consumption of raw milk and frl'sh cheese in the group 
that had had undulant fever and in the group that had escaped. 
Similar comparisons are shown in regard to habitual contact with 
sheep or goats and handling of their excreta. The percentage of 
persons consuming raw milk and fresh cheese in the two groups is 
virtually the same for those who had and had not contracted the 
disease, the slight difTerences which occur being well within the error 
of chance selection. But the proportion of individuals having 
habitual contact with sheep and goats is very significantly higher 
in the group that contracted the disease than in the group that 
escaped. This likewise applies to handlwg manure. In addition, 
of the fever victims, there were less than 3% of the milk and fresh 
cheese consumers who did not have contact with the animals or their 
excreta, while more than 50% of thofe in contact with the animals 
or excreta denied having consumed raw milk or fre~h cheese. 

There was also a great deal of circumstantial evidence indicating 
that infection through contact is much more frequent than infection 
through food. For example, in thefe communes, there was usually 
a large town or trading centre with few sheep and goats, where the 
people generally purchased their milk and cheese from the surround
ing hamlets in which most of the sheep and goats were kept. The 
number of infections within the towns was very low, and most of 
the cases occurred in the hamlets among the people who had direct 
contact with animals. Also in one community investigated, it was 
attested by all that for more than a year, as a result of advice from 
the local physician, the milk had been boiled before consumption 
and before preparing cheese, yet the epidemic had continued 
unabated. 

It was not practicable to distinguish between the dangers of 
contact or the handling of manure, as most of the persons who 
performed this work also had direct contact with animals. We 
have observed, however, a few cases in which there was no contact 
with animals where the disease was apparently contracted through 
manure-handling. Yet from such observations it is not justifiable 
to conclude that freces, per se, carry the infection, as manure would 
naturally contain, not only the urine, but, above all if there had 
been an abortion, the aborted products and the vaginal discharges 
following abortion. 
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ltisclear(fables5, 6and 7)thatthere is a relation between the inci
dence of undulant fever and the number of animals retained by the 
family. Indeed, most of the cases of the disease which occurred 
in families that did not possess sheep or goats were in persons having 
contact with such animals off the premises. There are probably 
several reasons why the incidence of undulant fever increases with 
the number of animals. First, the exposure is greater ; secondly, 
the greater the number of animals, the greater is the chance that 
some of them will abort if infected ; and, thirdly, the larger flocks 
are more subject to infection, for, if a family has one or two goats 
only, the chances are that they will be kept entirely on the premises, 
but if a larger number is owned, it is the custom to send them out 
to pasture in charge of the communal shepherd, where they mingle 
with other goats and sheep of the village. Thus the opportunity 
of acquiring the disease is greatly increased. 

As might be expected, there was found to be a correlation 
between the incidence of undulant fever and the history of abortion 
among the retained goats and sheep (fable 6). In fact, we believe 
it not improbable that some abortions may have occurr~d in the 
group in which no such history was elicited,- as this event may be 
overlooked in goats and sheep. 

That both the size of the flocks and abortions influence the inci
dence of undulant fever is shown in Table 7. The influence of abor
tions is further suggested by Figure 2, as most of the cases occur 
during the period when sheep and goats are pregnant. 

Sanitary Conditions as Factors in Distribution. 

Besides investigating the personal habits relating to consumption 
of milk or fresh cheese and contacts with animals, an attempt was 
made in the communal surveys to determine the influence of the 
sanitary environment, such as water supply, disposal of excreta, 
the general cleanliness of the stables and dwellings, etc. It should 
be stated that, in the localities surveyed, the general sanitary condi
tions were of a low order, particularly in the small villages or hamlets, 
and consequently opportunity was not afforded to study wide 
variations in environment. 

These communes usually comprised a number of hamlets and 
a somewhat larger village or trading centre. The water supplies 
of the hamlets were commonly subject to contamination, and toilet 
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facilities were non~xistent or very primitive. In the larger villages, 
the water supplies were better constructed, and other sanitary 
arrangements were on a somewhat higher level. As the incidence 
of undulant fever was much greater in the hamlets, there was 
found to be a correlation between undulant fever and the poor 
quality of the water, the lack of toilet facilities, and the piling of 
manure. But most of the goats and sheep were also retained in the 
hamlets, and when correction for their presence was made, the 
above correlations disappeared. We therefore believe the corre
lations with water supplies and other sanitary conditions were 
merely partial and unrelated to cause. 1 

DISCUSSION. 

These studies afforded an opportunity to observe the behaviour 
of the abortus and melitensis types of brucellosis and have confirmed 
the opinion that the latter is much more infectious for man. They 
have also shown that the epidemiological patterns displayed by 
the two types are quite different. Human infections of the abortus 
type are usually single and sporadic, while the melitensis is charac
terised by producing epidemic outbreaks in which multiple cases 
in one family are frequent. 

Though the possibility of man's becoming infected with the abortus 
type should not be ignored, in France this variety is comparatively 
of greater importance in causing economic losses sustained through 
the abortion of cows, and, for this reason, is primarily a veterinary 
problem. 

On the other hand, the presence of melitensis constitutes a real 
threat to human health and deserves consideration from this aspect 
alone. 

The danger of contracting the disease through contact with 
infected animals is well known, but we suspect that, in the minds 

1 Str~s is laid on this point, because we have been quoted as demonstrating 
In_ a prevtous article (TAYLOR and HAZEMANN (1)) that undulant rever was trans
mitted through water. This was not our interpretation or the data presented 
(see page 510, above citation). We would not go so far as to say the disease 
~ay not. be tr_ansmltte~ by water ; Indeed, In several eases, Individually Inves
tigated, mrectJon by th1s means was suspected. But we believe It to be com-
paratively rare and or relatively little importance. . 
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of many health officers, the epidemiology of undulant fever is still 
too closely associated with the consumption of raw milk. In this 
connection, it is well to remember that the often cited classical 
example of the dramatic reduction of undulant fever among British 
marines stationed at Malta, following the withdrawal of fresh 
goat's milk from their diet, occurred in a group of men in which the 
only opportunity of infection was from milk. Had they been 
equally exposed through contact with goats, we imagine the results 
would have been quite different. 

Our observations indicate that in France contact infection is 
much more frequent than infection through consumption of raw 
milk and raw-milk products. This excessive proportion of contact 
infections is no doubt influenced by the custom, particularly in 
cities, of boiling milk before it is used. Yet in localities where 
opportunities for infection by both means were co-existent, it was 
found that the hazard of becoming infected through contact was 
definitely greater than through the consumption of raw milk. 
This finding is in accord with the experimental infection of 
animals. 

It was also shown that the incidence of undulant fever correlated 
with the parturition period of goats and sheep. Our bacteriological 
studies on the excretion of the organism by these animals further 
confirm the view that the danger of the disease being transmitted 
by them during abortions, and shortly thereafter, is far greater 
than at any other time. 

An additional reason for recognising the importance of contact 
infection is that it presents quite a different control problem. 
Through boiling or pasteurisation, transmission of the disease by 
milk may be arrested. But for those whose occupations bring 
them into contact with animals, or their carcasses, no such simple 
means of prevention is at hand. Our unsuccessful attempts to 
protect animals by killed vaccines and the occurrence of seven cases 
of undulant fever among the personnel associated with this investi
gation, all of whom had received prophylactic vaccination, leaves 
us with little faith in protecting man by this measure. 

We believe the greatest hope lies in the control of the disease in 
animals. Perhaps a more thorough understanding of the manner 
of spread of the infection among them would suggest a practicable 
means of breaking the chain of transmission. 
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Some success has been reported with the use of living attenuated 
vaccines in preventing open infection of the abortus type in cows, 
but, in the rase of the melitensis variety, the field requires further 
exploration. 

In that the mass behaviour of a disease is dependent upon the 
factors related to its spread, it naturally follows that the greater 
the number of such factors, the greater \\ill be the possibility of 
divergence in its mass behaviour. In undulant fever, we are 
dealing with a malady singularly susceptible to a varied epidemiology 
and we may expect such variation with changes in the animal 
reservoirs, the types of Brucella concerned, and the personal habits 
of the people. In interpreting the data presented in this report, it 
is therefore well to remember that they reflect the characteristics 
of the disease as manifested under the conditions prevailing in 
France. 

SDDIARY AXD COXCLUSIOXS. 

1. In the study of 869 Brucella strains isol~ted from man and 
animals in France, it was found that 97% could be definitely classi
fied by the production of H2S and the bacteriostatic action of thionin 
and basic fuchsin. Judged by the behaviour of the strains under 
natural conditions, such classifications appear to give valuable 
information upon their pathogenic attributes. 

All of the classified strains fell into one of two types-i.e., Br. meli
tensis and Br. abortus ; no suis variety was encountered. Of the 
507 strains isolated from man, 477, or 94%, were classified as 
Br. melitensis. 

2. The melitensis type of infection is a definite hazard to human 
health and deserves consideration from this aspect alone. 

In France, the abortus type is relatively unimportant as a cause of 
undulantfever and is essentially an economic and veterinary problem. 

3 .. Cases of undulant fever of the melitensis type are usually 
multiple and tend to occur in localised epidemic outbreaks, while 
those of abortus variety are almost invariably sporadic and 
isolated. 
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4. There is a marked seasonal variation in undulant fever which 
reaches a peak in the early spring. This corresponds to the period 
of abortion and parturition among domestic animals, particularly 
sheep and goats. 

5. There is a significant age and sex distribution. Clinical cases 
of undulant fever are rare in individuals below the age of 15 and are 
from two to three times as frequent in males as in females. These 
differences in age and sex incidence may be partly explained by 
difference in contact exposure, but our data suggest that children, 
and females after the age of puberty, enjoy a certain resistance to the 
infection, or at least to clinical manifestations of the disease. 

6. Goats, sheep and cows constitute the main animal reservoirs. 
Infections in goats and sheep are almost always of the melitensis 
type. Cows are the principal hosts of the abortus variety, but in 
certain regions are not infrequently infected with melitensis. 

7. Undulant fever occurs principally among the rural population 
and in persons whose occupations bring them in contact with these 
animals or their carcasses. 

8. Our studies indicate that the risk of infection through contact 
with animals is definitely greater than through the consumption· 
of raw milk or fresh cheese. 

9. In the transmission of this disease, sanitary conditions and 
environment are of limited significance. The danger of infection 
is dependent largely upon the personal habits of the individual in 
regard to contact with infected animals and, to a lesser degree, upon 
the consumption of raw milk and fresh cheese. 
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Tabla 1. 

COMPARISON OF AGGLUTINATION REACTION AND ILEMOCULTURE 

OF HUMAN BLOODS RECEIVED FOR DIAGNOSIS, I 

Agglutination H•m.,.,ulture pooltlve 

Reaction Number Number Pen:entage 

Negative ••••• 0 •••••••••••••••••• 569 11 1.9 
Positive 1/10 ..................... 29 4 13.8 
Positive 1/20 ..................... 41 9 22.0 
Positive 1/40 ..................... 47 15 31.9 
Positive 1/80 ..................... 90 41 45.6 
Positive 1/160 .................... 117 67 57.3 
Positive 1/320 .................... 145 80 55.2 
Positive 1/640 .................... 145 82 56.6 
Positive 1/1,280 .................. 229 133 58.1 

Total .................... 1,412 442 31.3 

1 Contaminated opecimeno not Included Withi 
contaminated. Specimens agglutinating iJSO 0 nh·~-~rlod of one month, 8.3% were 
c:uJhareo. • a,...er gave SS.S% pooitlve blood 
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Figure 1. 

FREQUENCY OF OccuRRENCE OF VARIOUS SY!IIPTOMS 
(MILD AND MARKED) (333 CASES). 

(In percentage) 
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A: Mild. B: Marked. 

Table 2. 

CO!I!PARISO!II OF INTRADERMAL, AGGLUTINATION, 
AND CO)tPLEMENT FIXATION REACTIONS IN A FLOCK OF INFECTED GOATS. 

lntradennal Agglutination C.omplement fixation 

Bacterio- I Bacterio- Bacterio-
Degree or reaction 

.. logically .. logically .. logically Oi,.8 -.. Oi,.8 positive <I.Q positive poslth·e ... ~ 'Os -os oc 
~-<= Num- Per- ~-<= Num- Pe,... ~-<= Num- Pe,... c c c 

ber centage ber centage ber eentage - - -- --- -- -- - -- - - -- ---
Negative •••.••.. 153 14 9.2 173 16 9.3 216 9 4.2 
Doubtful .•••. . .• 219 56 25.6 160 15 9.4 150 26 17.3 
Positive •••• • ••.. 266 126 47.4 302 165 54.6 267 161 60.3 

-- ----- -- ----- -- -----
Total ······ .. . 638 196 635 196 633 196 

Nott.-" Bacteriologically positive " indicates that Bructlla were Isolated 
from either the blood or milk at the same time as the intradermal, agglutination, 
and complement fixation tests were performed, or at the preceding examination 

made two months previously. 
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The degrees of reaction signify : 

) 

- or ± Intradermal ; 
N No agglutination or agglutination In 1/10 dilution only ; 

egatlve. • • No complement fixation. or fixation with 0.05 c.e. of 
serum only. 

~ 
+ Intradermal ; 

Doubtful • • Agglutination In 1/20 or 1/40 dilution ; 
Complement fixation with 0.025 c.e. of serum. 

\ ++.+++.or ++++Intradermal reaction; 
Positive • , • 1 Agglutination In 1/80 dilution, or above; 

[ Complement fixation with 0.0125 c.e. of serum, or less. 

Figure Z. 

SEASONAL DISTRIBUTION OP UNDULANT FBVBR (810 CASBS). 

%r---------------------------------~ 
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Table 3. 

DISTRIBUTION OF BRUCELLA STRAINS (l\IELITENSIS AND ABORTUS) 
ACCORDING TO HOST AND GEOGRAPHICAL DIVISION, 

~lll'aphical lluman 
division Cow --

M A M A 

North ...... 6 2 0 32 
Centre •••• 0 1 1 0 16 
West •••.••. 0 1 0 10 
East .•••.•. 57 22 31 44 

South-east •• 119 1 32 15 
South-west 294 3 1 6 

- - - -
Total .... 477 30 64 123 

" M .. =~' Mtlittnsis . 
.. A"' = Abortus. 

Animal 

Goat Sheep Horse ------
M A M A M A ----

0 0 1 1 0 6 
0 0 0 0 0 3 
1 0 0 0 0 0 
1 0 9 0 0 4 

18 0 3 0 0 0 
94 0 32 0 0 0 

- - - - - -
114 0 45 1 0 13 

Table 4. 

I Total 
Rabbit 

MtAI 

Undulant fever 

M A 

0 0 7' 41 Rare, sporadic. 
0 0 1 20 Rare, sporadic. 
0 0 1 11 Rare, sporadic. 
0 0 98 70 Frequent, epidemic 

foci. -
2 0 174 16 Prevalent, endemic. 
0 0 421 9 Prevalent, endemic. 

- - - -
2 0 702 167 

ATTACK RATE OF UNDULANT FEVER ACCORDING TO AGE AND SEX. 
(Taken from surveys of communes.) 

Undulant ft>ver 

Age-group Sex Population Number Percentagff 

i M 554 13 2.3 
F 463 13 2.8 

Under 15 .............. / 
Total 1,017 26 2.6 

I !\( 426 98 23.0 
F 411 22 5.4 

15-29 ................ "l 
Total 1!37 120 14.3 

30-49 •• : ••••• .......... ~ 
1\1 462 117 25.3 
F 560 69 12.3 

Total 1,022 186 18.2 

.................. ~ 
1\1 727 109 15.0 

F 711 55 7.7 
50+ 

Total 1,438 164 11.4 

I M 2,169 337 15.5 

F 2,145 159 7.4 
All ages ................ ~ 

Toll\ I 4,314 496 11.5 

8 
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Table 5. 

ATTACK RATE OF UNDULANT FEVER IN RELATION TO THE NUMBER 

oF SHEEP oR GoATS oN THE PREMISEs.• 

:Sumber of shH'p or goats 
on premises 

None ••••••.••.•.•••••• 
1-11 •.••••••.••...••.••• 

12 + ··················· 
Total .......... .. 

Numbtor of 
persons involved 

659 
1,254 
1,384 

3,297 

1 Persons uoder 15 yean not included. 

Table 6. 

CasH of undulant fe-ver 

X umber 

17 
129 
324 

470 

Percentage 

2.6 
10.3 
23.4 

14.3 

ATTACK RATE OF UNDULANT FEVER IN RELATION TO THE HISTORY 

OF ABORTION AMONG SHEEP OR GOATS ON THE PREMISES.' 

Minus 
Plus 

Abortions 

Total ........... . 

Sumber of 
persons involved 

l,i58 
880 

2,638 

I Persons uoder 15 yean not included. 

Table 7. 

Cases of undulant fever 

Number 

150 
303 

453 

Percentage 

8.5 
34.4 

17.2 

ATTACK RATE OF UNDULANT FEVER IN RELATIO" TO THE NUMBER 

OF SHEEP OP GOATS ON THE PREMISES AND HISTORY OP ABORTION AMONG THEM, I 

Somber of she-ep Number of 
Pndulant fever ----------or goats on premb.es Abortions persons Number Percentage 

Involved 

None ............... 659 17 2.6 
1-11 ................ 1,028 64 6.2 
12+ ................ 730 86 11.8 
1-11 ................. + 226 65 28.8 
12+ ................ + 654 238 36.4 

Total ......... 3.297 470 14.3 

1 Penons under 15 yean not included. 



INVESTIGATIONS ON VNDULANT FEVER IN FRANCE 543 

Table 8. 

PROBABLE SOURCE AND JIIANNER OF INFECTION IN CASES OF 
UNDULANT FEVER INDIVIDUALLY INVESTIGATED (466 cases). 

Source 
-
"" ~ " ·'3 5 !l. " ,.o =~ 

Manner of infection 
.c 2~ i . s !I .e "" ~ 
• o" .. 

" "" .e] " ~'§ " 
c3 " ~ r! :!.g ~r>. {:. " .c 8 Cl !.,. 0 ~:5 e 

Ul .e :z: " " ~., ~"" 
~ II. 

Cl 
~ 

0 " ;:r:: 0 

!!) .c ..... u . 
-- -- -- -- -- -- -- -- -- --

Consumption 1 alone .. 7 4 4 7 8 0 7 0 37 7.9 
Consumption• and con-

tacts ............ 22 10 50 69 73 0 15 0 239 51.3 
Contacts alone ••••.. 13 32 16 48 39 2 36 4 190 40.8 

-- -- -- -- -- -- -- -- -- -
Total ..••..••.. 42 46 70 124 120 2 58 4 466 100 
Percentage •.•.. 9.0 9.9 15.0 26.6 25.8 0.4 12.5 0.9 100.1 

1 Consuming of raw milk or fresh cheese. 

Table 9. 

COMPARISON OF CERTAIN HABITS OF 470 PERSONS WHO CONTRACTED 
UNDULANT FEVER WITH THOSE OF 2,827 WHO ESCAPE>. 

(Communal surveys).' 

Males Females Both sexes 
Manner of exposn!'e ----- -(goats and /or she•p) U.F.+ U.F.- U.F.+ U.F.- U.F.+ U.F.-

Consuming milk •..••.••• 81 285 43 416 124 701 

No consumption •.•.•.••• 243 1,006 103 1,120 346 2,126 

Percentage consuming milk. 25.0 22.1 29.5 27.1 26.4 24.8 

Consuming fresh cheese ••• 128 550 60 657 188 1,207 

No consumption •.••.•••• 196 741 86 879 282 1,620 

Percentage consuming fresh 
cheese ..... ·········· 39.5 42.6 41.1 42.8 40.0 42.7 

Habitual contact ••.•••.. 294 836 132 905 426 1,741' 

No habitual contact .•..•• 30 455 14 631 44 1,086 

Percentage having habitual 
contact •••••••..•.••.• 90.7 64.8 90.4 58.9 90.6 61.6 

Handling manure •••••••• 303 883 39 230 342 1,1131 

No handling ............. 21 408 107 1,306 128 1,714 

Percentage handling man-
72.8 39.4 

ure .... ······· ....... 93.5 68.4 26.7 15.0 

• Persons under 15 years not Included. 
U.F. + Indicates number of persons who had contracted undulant fever. 
U.F.- indicates number of persons who had not contracted undulant fever. 
I x'(Chl square) of dillerence between U.F. +and U.F.- group greater than 150. 
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Figure 3. 

BoTTLE t:SED FOR BLOOD CULTURE. 

B 

A. " Viscap " cover. 
a. Metal cap. 

c 

c. Rubber washer which . fits into metal cap. 

0 

D. Assembled bottle after sterilisation containing media. The string is for 
the purpose of removing the" Viscap "co\'er. 
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Figure 4. 

APPARATUS EMPLOYED FOR CULTURE IS C01• 



THE SIGNIFICANCE OF CODEINE AS A 
HABIT .. FORMING DRUG 

by 

P. WOLFF. 

Attention has been increasingly directed during the last decade 
or so to alkaloids which are capable of producing habituation and 
addiction. The international Conventions and the activities of the 
League of Nations Health and Opium Sections and their Advisory 
Committees have played their part in bringing home to wider circles 
of the public the social, as distinct from the medical, significance 
of these narcotic drugs-a term which it may be convenient to adopt 
for the sake of brevity, even though it is not strictly applicable to 
•II the substances in question. 
\ Generally speaking, it is true tO say that the various international 
Conventions concluded from 1912 onwards have laid a broad founda
tion for the restrictive measures that may be required to deal with 
the problem in its various phases, from the growing of poppy to !Jle 
individual consumption of opiates. Though the difficult question 
of raw materials will call for further agreements, these Conventions 
have already made it possible to lay hands upon some part of the 
illicit traffic and production. Anyone at all conversant with what 
has been done up to date and with the difficulties which are continu
ally arising will exercise caution and guard against hasty generali
sations. This remark would seem to be all the more pertinent at 
this point in that the obstacles to effective repressive and regulative 
action are not, primarily, technical and professional, but arise out 
of administrative and economic considerations. The stabilisation 
of Government authority in many countries which are still suffering 
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sev~r:ly from the scourge of narcotics is essential to clear up the 
position and ensure effective control. 

War and conditions approximating to a state of war have always 
done the health of populations grave injury ; during the world war, 
for instance, even neutral countries were involved, in varying 
degrees, in the evils of addiction and in the illicit drug traffic. This 
is still fresh :in our memories, as witness the penetrating study 
of H. W. MAIER, the well-known Zurich psychiatrist, on cocaine 
addiction. 

From the point of view of science and medical practice, the ques
tion of the narcotic properties of the various opiates used for thera
peutic purposes seems to have been settled. .Recently, however, 
in view more particularly of certain communications from Canada, 
the question of how to classify codeine has been raised afresh. 

That question had already been discussed at great length in the 
course of various international negotiations. At the Hague Confer
ence in 1912, codeine was included in the first draft; it was eventually 
deleted at the request of the German delegation ; nevertheless, the 

· British delegate asked that it should be made clear that this did not 
imply that codeine addiction was unknown (83). Eventually, it 
was found impossible to reach unanimous agreement on this 
point. 

In 1931, the subject was again exhaustively debated at Geneva. 
It will be remembered tliat, under the terms of the international 
Conventions and hence under the national laws of the individual 
countries, all substances capable of producing addiction are subject 
to strict control, which extends even to the stage at which the thera
peutic dose is administered to the sick. Other compounds, which 
are not themselves habit-forming but which may serve as the initial 
material for the production of chemical substances of tliat nature, 
are subject to like measures of control, which, logically, do not 
extend into the field of medical activity. The latter group of sub
stances includes more particularly codeine, which is far and away 
the most widely used opiate1 after morphine. Now codeine can 

• It Is calculated that the quantity of codeine consumed In civilised countries 
for therapeutic purposes Is about three times that ~f morphin<;- Further, the 
Supervisory Body set up under the 1931 Convention makes 1t a rule, ":'hen 
establishlnf! estimates of codei~e requirements, t? take from two to three times 
the quantity of morphine reqmred for consumptiOn. 
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be employed, for example, as the initial material for the manufacture 
of dihydrocodeinone (dicodide), dihydrohydroxycodeinone (eucodal) 
and dihydromorphine (paramorphane}-three regular habit-forming 
drugs. 

The four experts (W. E. DIXON, E. voN KNAFFL-LENZ, 
~1. TIFFENEAU and the author of the present article), appointed by 
the Council of the League of Nations before the Conference for the 
Limitation of the Manufacture of Narcotic Drugs in 1931, gave it 
as their considered view that codeine itself is practically harmless 
from the point of view of producing drug addiction. This opinion 
w·as reached on the basis of published scientific papers and of 
observations ·relating to the use, during several decades, of doses 
of codeine ranging up to very large quantities. On these same 
grounds; the medical prescription of codeine instead of morphine, 
etc., is recommended and explicitly encouraged by public authorities 
and scientific bodies. When formulating their opinion, the experts 
only had in mind, of course, administration per os. 

In the meantime, however, observations in Canada, to which 
further reference will be made hereafter, have shown that parenteral 
administration is also within the bounds of possibility ; this admit
tedly creates quite a different situation, which calls for a further 
detailed and, if possible, comprehensive study of the whole problem 
of codeine. 

In discussing the question whether, from the point of view of 
drug addiction, codeine should be regarded as more dangerous than 
had been thought and possibly as necessitating stricter control 
than in the past, the following points call for consideration : 

(1) Is there such a thing as a genuine codeine addiction '/ 
(2) If it does exist, is it such as to constitute a menace to 

public health '/ 

. 
The criteria applicable to the recognition of true addiction have 

been. frequently defined and need not be discussed here again in 
deta1l. All that need be said is that the principal characteristics 
must be present-namely : the development of addiction, the abso
lute .need for increasing the dose, fixation upon the drug and typical 
abstmence symptoms, etc. The substance must be capable of 
producing primary addiction : that presupposes, in our view, obser-
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vations concerning a sufficient number of indubitable codeine 
addicts not previously addicted to morphine, heroin or other 
drugs for whom codeine was the first substance causing the drug 
habit. 

Opium and all its known habit-forming derivatives fulfil these 
cond!tions, even when administered in accordance with therapeutic 
reqmrements. They are all true narcotics. 

At the same time, though the criterion afforded would be less 
conclusive, it would be a matter of some importance if it were found 
that a substance-in the present instance, codeine-possessed 
only the property of producing secondary addiction. By this term 
we mean that the substance alone would enable morphine addicts 
to satisfy their craving or to eke out their store of morphine 
by means of codeine in lieu of morphine. Withdrawal symptoms, 
for instance-which would serve as a test-would not appear in 
such secondary cases, because the desire for morphine would be 
satisfie(_l by codeine. 

It they did occur, however, in a secondary case of this kind 
when the patient-for example, a former morphine addict who had 
changed over to codeine-was deprived of the drug, then theoretic
ally it would still be an open question whether the symptoms were 
merely (or mainly) those of morphine deprivation, held in check 
up till then by the " substitute " codeine, or, on the other hand, 
produced by the lack of codeine itself. The qualification " theo
retically , was made advisedly, since such a retarded elimination of 
morphine does not seem very probable, in the present state of our 
knowledge. It would ·be desirable to clear up this point by chemical 
analytical methods ; it does not appear to have been settled yet, 
although morphine withdrawal cures have often been carried out 

by administering codeine. 
If only a secondary effect, produced by codeine, occurs, the 

problem will be far more complex. 
The stipulation that conclusions should be derivable from unmis

takable primary cases appears still more imperative if account is 
taken of the chemical properties of codeine and morphine and the 
results of the comparative experiments performed on animals 
with these two drugs taken as prototypes. Considering the pro- . 
perties of codeine, should it really be classified with the other 
substances of the morphine series which are known to be genuine 
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habit-forming drugs ? We shall confine ourselves to the following 

observations on this point : 

It is known that there are fundamental differences between 
morphine and codeine-the methylation of the phenol hydroxyl 
group effects a far-reaching modification of the latter. Codeine 
may, it is true, have a certain sedative effect on human beings, in 
therapeutic doses ; but even large doses produce no real narcosis ; 
furthermore, it is less capable of diminishing the sensation of pain, 
etc. In the few observed cases of idiosyncrasy, only restlessness, 
slight muscular contractions and mydriasis (45) are observed. The 
higher centres are not affected at a11.1 

On normal animals, the effect of codeine is different from that 
of morphine even, and so is the mode of elimination. Morphine 
introduced subcutaneously is, for the most part, at least, eliminated 
with the freces, whereas codeine is eliminated chiefly in the urine. 
TAUBER was the first to contribute clear experimental data on this 
point. A difference in the physical properties due to methylation 
is given as an explanation. Heroin, like codeine, also passes, for 
the most part, through the kidneys (39) ; it therefore appears that 
the mode of elimination of morphine derivatives depends on the 
position of the OH groups. This analogy, however, extends only 
to elimination-the pharmacological behaviour of heroin. and 
codeine is entirely different. 

It is known that, when addiction occurs, the organism has first 
to adjust itself to some extent to the chemical decomposition of the 
substance administered ; the latter is only eliminated during the 
ini!ial doses-later, it is reduced to very little or nothing. Classical 
research work has shown that this is the case with morphine and 
heroin, for instance. This affords, perhaps, a sign of addiction that 
may be detected by chemical means. z 

: MAYOR {44) at one tim_e carried out a thorough comparative test. 
~ecent research, carried out by PLANT and PIERCE, w. A. WoLFF, and 

assoc1at~s, KEESER,, and associates, etr., would, however, appear to show that 
the ad_d1cted organ~sm does not possess an Increased capacity to decompose 
morphme, etc. Th1s Is only menti_oned In passing, without going Into details. 
On the oth~r hand, there ~s certam more recent work-for instance, that of 
HonA-WhlCh does not reJect the idea of an Increased decomposition of the 
morphin~ ; we leave aside the various theories concerning the formation of 
drug hab1ts which have recently been put forward on the b · f th 1-
mental observations. asls o o er exper 
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On the other hand, in experiments with animals, one may say 
that codeine is eliminated in toto ; so that elimination gives no 
indication of the addiction. 

In spite of all the research work which has been done, our know
ledge is still extremely incomplete with regard to what may be called 
the dynamism of addiction, so far as both the living organism and 
the habit-forming substance are concerned. \Ve do not yet know 
what acts on the organism when morphine, heroin and the like are 
administered. We do not know whether an organism which is 
already accustomed to drugs reacts in a different fashion from one 
which is not,1 or whether it possesses other new possibilities of 
decomposing-e.g., demethylating, or transforming codeine. Nor 
are we yet in a position to say what the substance really is which 
produces what we describe as the morphine effect, etc. It is quite 
within the bounds of possibility that the active principle of morphine 
is not the whole molecule but an intermediate product (77, 78, 79)
which might perhaps explain the relatively stronger effect of certain 
esters. If such an intermediate product exists, the habituated 
organism might perhaps also produce it from codeine-more 
successfully than the attemps made in laboratories to regenerate 
morphine from codeine, which did not succeed (66), because the 
alkyn groups are apparently much more strongly held than, for 
example, acetyl groups in heroin. 

The indestructibility of codeine in the organism has, however, 
only been established in.animals not previously used to opiates, nor 
has there been any research into the elimination of codeine in cases 
which are described in medical literature as codeine addicts. None 
of the work hitherto published contains any reference whatever 
to this matter ; which it seems essential to elucidate before the 
question of the part played by codeine as a narcotic drug can be 
cleared up as a whole. There is thus a considerable gap in the 
evidence needed for exact demonstration ; this should be constantly 
borne ·in mind in connection with the clinical data given below. 
Indeed it is not impossible that the organism might " learn " to 
Jiberat~. through an alteration of the codeine molecule, habit
forming elements, such as the hydroxyl, which are precluded from 
exercising their effects so long as they are held behind the methyl 

• Cf. in this connection the observations regarding cross tolerance. 
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barrier. The organism which is, or has been, accustomed to genuine 
habit-forming opiates (this condition is essential) would thus have 
acquired the capacity to split off the methyl radical and to liberate 
from codeine either morphine or the (hypothetical) intermediate 
or decomposition product which acts as a habit-forming substance 
in the intermediate metabolism.1 Such an explanation would also 
make clear why the secondary character of codeine addiction would 
be less helpful in settling the fundamental issue involved than evi-' 
dence of primary addiction. The above are, however, pure hypo
theses; but it may perhaps be 'permissible to mention them. They 
bear upon the ultimate aims of pharmacological research-namely, 
such questions as why any substance acts in a particular way and 
not otherwise. In such young sciences as physiological chemistry 
and pharmacology, ultimate problems are, understandably enough, 
still unsolved. 

Some light may, in time, be thrown on the problem of the dyna
mism of drugs by the large-scale American research work which has 
been going on for some years in order to produce new compounds 
of phenanthrene and decomposition-derivatives of morphine
and study them through pharmacological and clinical investiga
tions (85). 

But until our ideas on this subject are based on more substantial 
evidence, the indestructibility of codeine in the organism may be 
accepted as the reason why no real addiction is induced in animal 
experiments (BouMA). Some years ago (19"23), GuNN, in a critical 
survey, reached the conclusion that, in an animal, codeine habitua
tion and tolerance could be produced but rarely, and with great 
difficulty. Experiments undertaken since that date have, as a 
matter of fact, strengthened this negative view. 

These general remarks may serve as an introduction to the 
detailed information given below regarding experimental attempts 
to produce codeine habituation in animals. These observations 
provide a crowded and variegated picture, still full of contradictions 
and overlappings; but they do not-for the time being at all events 
-warrant any such reliable conclusions as pharmacological research 
may legitimately be expected to afford in the end. For, after all, 

1 
. U this view ~· correct, codeine should, on principle, not be given to morphl. 

addtcts undergomg a cure. • ne 
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such research should provide some sort of solid foundation for 
clinical work which frequently requires an experimental basis when 
it is concerned with addicts' own statements or with findings 
derived from them. 

Experiments on Animals. 

In judging of the action of opiates on man, the limitations attach
ing to conclusions based on experiments with animals must be clearly 
understood ; otherwise, misunderstandings will constantly occur. 
When assessing the value of pharmacological tests, care should be 
taken not to go to either extreme. Animal experiments are essen
tial, however, before it is possible to proceed to " pharmacology 
applied to living human beings ". Only a human being can provide 
a complete picture of the effect of opiates. In animals, the euphoric 
and, indeed, the whole of the mental aspects of the effect of the 
drug can either not be established at all, or can be determined only 
in part.1 

It should not be forgotten that, in the past, animal experiments 
led to the assertion that certain substances of the morphine group 
are not habit-forming, whereas later clinical experiments or more 
extensive administration has shown these same substances to possess 
typical properties of genuine narcotics. On the other hand, exper
ienced research workers know that some effects on particular 
organic functions may be demonstrated in certain specially suitable 
animal species. Pharmacological literature abounds in examples 
of this. EDDY, for instance, recently described the practical 
possibilities of such tests (19). It is the comparative examination 
of different animal species that enables progress to be made in this 
field. Rats and dogs can doubtless be used for investigations .into 
habit-formation and addiction, but the best animal for the purpose 
is the monkey. 

On the other hand, as has already been pointed out, undue 
importance should not be attached to animal experiments. The 

• In some Instances, allowance should perhaps also be made for exaggerated 
or false interpretation by the person conducting the experiment. The part 
played by the unconscious in all subjective findings whenever it is sought or 
desired to the will or desire to make some special observation-In this particular 
case, the mental effect on the animal-should not be forgotten, 
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results of experiments on one kind of animal must not be regarded 
as certainly valid for other animal species, still less transposable 
from terms of animals into terms of human beings. If reliance 
had been placed solely on the old experiments (rf. W. v. ScHROEDER), 
the indisputable therapeutic value of codeine might perhaps never 
have been discovered. In experiments with dogs, for instance, the 
narcotic effects of codeine often appear to be slight and are disguised 
by agitation, contractions and tetanic symptoms, which predomin
ate, and give an apparently characteristic picture. The quantita
tive factor also frequently plays a decisive part in the reactions 
observed in many test animals. 

Heroin furnishes a similar example when administered to rabbits. 
It produces tetanus-like symptoms (similar to those produced by 
codeine) ; and it acts in the same way, though perhaps not to the 
same degree, in dogs (39). In any case, the quantitative factor 
frequently plays a decisive part in the reactions observed in many 
test animals. It should also be emphasised that animals of the 
same species have individuality. Their resistance to poisons may 
differ, and their sensitiveness to morphine, etc., may vary consider
ably (32). Great caution is therefore necessary in drawing 
conclusions from limited numbers of animals. The deterioration in 
the general condition, the cachexia which often occurs in animals 
after prolonged administration of drugs of the morphine series 
must also be taken into consideration. In most cases, the cachexia 
is more severe than the usual somatic effects in addicts. 

With these considerations by way of preface, a brief summary 
is given below of some of the observations carried out on various 
species of animals : 1 

The weight curve of white rats is not disturbed by the administra
tion of codeine over a long period, but is very considerably modified 
by morphine and sometimes also by heroin. For various reasons, 
however, SoLLMANN's experiments do not appear to be conclusive
there is no evidence to prove that the weight curve is a reliable test 
of .habituation ; no deprivation symptoms appeared in any of the 
ammals to whose food these various drugs of the opium group, 
including morphine and heroin, were added. On the other hand, 

' We w~uld draw t~e re~der's attention to the experiments made on tissue 
cul~ure~ (pagm_ented epathehum cells of the Iris, SANJII; and fibroblasts, SEMURA), 
wbach he outsade the scope of the present study, 
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HIMMELSBACH (30) demonstrated marked codeine addiction in the rat 
by the appearance of an increase in tolerance and deprivation symp
toms (irritability before injections being interpreted in that sense). 

FuRu was able to produce codeine habit in rabbits, though with 
greater difficulty than in monkeys and dogs, the reason adduced 
being a different distribution of co-efficient as between the brain 
and the blood.l 

BouMA detected no codeine habituation in dogs and hence no 
corresponding power to decompose codeine ; instead of chronic 
narcotic poisoning, there was rather an increase in sensitiveness-
according to TATUM, SEEVERS and CoLLINS, codeine produces a 
" false tolerance " (which is not permanent), whereas BoNSMANN 
found no evidence of habituation. In a recent communication, 
however, OKAMOTO and FuRu announced that they had succeeded 
in inducing codeine habituation in dogs, this being accompanied 
by a reduction in the efficient of distribution between brain and 
blood ; no details of these experiments are given. 

Generally speaking, the reaction of monkeys to opiates shows 
considerable similarity to that of human beings ; this is pr~ved by 
the various observations published by KoLB anc;l DuMEz; TATUM, 
SEEVERS and CoLLINS ; YoKOTA ; AKAMATSU ; OKAMOTO, among 
others, and, more recently SEEVERS (61), on the effect of addiction 
and deprivation upon weight, general condition, etc. In the special 
case of codeine, conditions for experiments on monkeys are, as a 
matter of fact, favourable, since, like the lower animals, they 
develop, after the administration of codeine, transient symptoms 
of irritation which are absent in man ; contractions are commonly 
observed, whereas morphine and heroin have a soothing effect (34). 
There is thus no complete analogy between monkeys and human 
beings in their reactions to codeine. The occurrence of contractions 
precludes the administration of doses comparable in point of clinical 
efficacy to those employed for human beings (five to eight times the 
morphine dose would be the right amount) (62). Codeine habitua
tion can, however, be induced in monkeys ; this is borne out, for 

• The question of distribution co-efficients has been more exhaustively 
studied by HARA, among others. He found, too, that _the sensltl~eness of ~he 
various animal species, assessed in terms of the quanttty of codem_e per ktlo
gramme body-weight, Is not constant, the affinity of codeine for the tissue of the 
central nervous svstem varying also. These experiments do not, however, 
relate specifically to addiction. 
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instance, by KoLB and Dul\IEz, and by SEEVERS (60), NISHIDA, 
OKAMOTO, and FuRU. Deprivation symptoms were only observed 
in certain cases and were very much slighter than those produced 
by morphine and heroin ; generally speaking, the results obtained 
are unsatisfactory, owing to the convulsive action (62). Accord
ing to the extensive observations of KoLB and Dui\IEz, codeine 
(administered subcutaneously) produced more marked habituation 
effects in some cases than morphine or heroin-the animals appeared 
to age rapidly, there was a marked deterioration of the general 
condition, even after the administration of far more smaller doses 
than in the case of the other two narcotics ; necrosis of the ear-tips 
appeared earlier and was more pronounced. On the other hand, 
menstruation continued v.ith codeine, whereas during the morphine 
and heroin experiments on monkeys, it was immediately inhi
bited (61). 

After a time, some of the monkeys were able to tolerate doses 
which should, in themselves, have been fatal-110 milligrammes 
produced less serious symptoms at that stage than 10 milligrammes 
at the beginning of the experiment (34). But this increased toler
ance for toxic doses is still not conclusive evidence of that state of 
dependence upon the drug for the maintenance of well-being and 
vitality which is commonly observed in addiction. On the contrary, 
notwithstanding increased tolerance, the monkeys appeared to be 
poisoned and their powers of resistance declined rapidly, more 
rapidly, at all events, than in experiments with other narcotics of the 
opium group. Tolerance and addiction are not always concomitant 
or virtually identical or necessarily successive conditions. The 
contradictory findings recorded and the varying reactions of indi
vidual monkeys would appear to justify the conclusion that the 
general symptoms of habituation following on the administration 
of codeine are very slight, compared, at all events, with morphine 
and heroin (34). It is, however, impossible, as has been said, to 
arrive at any definite conclusion. 

For the purposes of our clinical enquiry, special importance 
attaches to observations relating to cross tolerance : 

It is an established fact of experience that alcoholics for instance 
offer increased resistance to the narcotic effects of' ether. Thi~ 
reduction of sensitiveness is termed cross tolerance-i.e., the. 
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transfer of tolerance from one substance to the action of anothcr 
~ubstance in the same individual. The cause of these phenomcna 
IS unknown. In the example just referred to, howevcr, the incrcascd 
combustion of alcohol in the addict offers no explanation ; for ethcr 
is not oxidised in the organism, but is eliminated without having 
undergone any change. How far the pharmacological and chemical 
similarity between the two substances is a cont!ibutory factor is 
not yet clear. C\:oss tolerance can also be assumed to exist, for 
example, between chloroform and chloral. 

This phenomenon does not appear to be a general one; for example, 
rats inured to alcohol behave towards morphine in exactly the same 
way as non-alcoholised rats (73) ; in this case, therefore, cross 
tolerance does not occur. 

So far as codeine is concerned, observations on animals have 
yielded the following information ; 

The brain substance of morphine-habituated rabbitswill decompose 
heroin to some extent, but not codeine (one experiment each). 
Similarly, a morphine-habituated pigeon reacted with normal 
sensitiveness to a lethal dose of codeine, which was therefore not 
decomposed in the tissue like morphine (6). 

On the other hand, codeine behaves substantially like morphine 
in the morphine-habituated rat ; the rat is at once" inured" and 
" sensitised " to codeine, " inured " in the sense that-as with 
prolonged administration of morphine-narcosis no longer occurs, 
and" sensitised" in the sense that certain symptoms of excitement 
appear, as after prolonged administration of morphine, though more 
transient and less marked (32). In rats habituated to morphine, 
therefore, codeine may be said to be interchangeable with morphine. 

Both codeine and morphine lower the activity of the respiratory 
centre and in the dog, for example, cause a disturbance of equili
brium. The effects on the respiratory centre (panting for a certain 
time), on the equilibrium (swaying) and on peristalsis (increascd 
defrecation), which codeine produces in the non-habituated dog, do 
not occur in a morphine-addicted animal when the same minimum 
effective doscs of codeine are administcred. If the quantity of 
codeine is slightly increased, these three symptoms become more 
accentuated in the normal dog, but in the morphine-habituated dog 
only a slight transient disturbance of equilibrium is noted. Con-

9 
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siderably larger doses of codeine produce in the normal dog a distinct 
stimulation, followed by marked depression, of the respiratory 
centre, increased disturbance of the equilibrium and extraordinary 
sensitiveness of the spinal cord. In contrast to ·this, a morphine
habituated dog, which has received equal doses of codeine, shows 
no signs of any action on the respiratory centre, and but a slight 
disturbance of equilibrium, while the whole effect of the codeine is 
of shorter duration. Extreme sensitiveness of the spinal cord is 
observed only after the administration of very large doses (46). 

There exists, therefore, in morphine-habituated dogs a definite 
toh!rance for codeine. The conclusions of DoWNs and EDDY also 
confrrm the fact that in such animals tolerance of large doses of 
codeine is distinctly increased. 

On the other hand, there is one known case of cross tolerance in 
a dog in which primary tolerance of codeine had been induced :with 
small doses of morphine, which would have produced narcosis in an 
animal not previously treated, only a slight impairment of function 
was noted, accompanied, however, by excitement or ·increased 
irritability (69). From this (single) experiment, the conclusion has 
been drawn that the " codeine dog " develops increased tolerance 
of the narcotic action of morphine (i.e., less effect), but that this is 
accompanied by an increased sensitiveness to the stimulating effect 
of the morphine. I 

In dogs, there is also cross tolerance between morphine and 
heroin (18, 46) and, in the group of purine derivatives, between 
the diuretic action of caffeine and that of theobromine and theophyl
line (47). 

In the monkey, however, no cross tolerance of codeine could be 
found (34); in one morphine-habituated animal, this drug, for exam
ple, was quite easily and successfully replaced by heroin ; codeine, 
on the other hand, produced a very different state of affairs : the 
general condition became unsatisfactory and other deprivation 
symptoms appeared. (A month later, the animal's condition was 
once more satisfactory.) It was impossible to substitute codeine 
for morphine in this case. 

1 
.OKAMOTO. also reports that morphine tolerance Is Increased In codelne

hablt~ated ammals and that a modification of the morphine distribution In the 
body IS also found, as happens in the case of codeine-but the species of animal 
Is not •tated, 
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Conversely, codeine-habituated monkeys tolerated quantities 
of morphine (and also of heroin) which would ordinarily have been 
fatal without exhibiting any special symptoms. 

As regards habit-producing effects, then, codeine cannot be ranked 
on a par with morphine or heroin. Our knowledge on the subject 
is still, however, very far from complete. Yet notwithstanding 
much conflict of evidence, these brief notes on animal experiments 
would appear to demonstrate with sufficient certainty that primary 
and secondary codeine habituation are not of equal significance. 

Observations on Man. 

From a clinical standpoint, the question of the secondary eflects 
of a substance to be tested for habit-forming properties would appear 
to claim special consideration, since these effects are easier to analyse 
in human beings, for such substances can clearly not be tested for 
their primary effects on healthy individuals. 

The primary clinical observations occasionally carried out with 
new opium derivatives whose habit-forming properties have not 
yet been established-e.g., post-operative n~ for a short period in 
place of morphine-usually tell us little or nothing ; for, luckily, 
even morphine, when administered for a very short time in such 
therapeutic doses, does not produce addiction-otherwise, the use 
of morphine would impose an almost unbearable moral burden on 
the doctor. 

Now after brief observations such as these, otherwise excellent 
and reliable clinics publish first clinical findings to the effect that 
this or that new drug has not produced craving or euphoria (or but 
the slightest symptom of the latter), and the drug is then labelled 
harmless and put on the market ; its use becomes widespread ; and 
then the real trouble begins. 

It is essential, therefore, when animal experiments have yielded 
results within their own limitation, that the first decisive clinical 
test should be carried out on addicts-under unexceptionable test 
conditions ; this, at all events, is the best attainable method. 

Codeine per os. 

It may be mentioned, incidentally, that many well-known text
books on pharmacology and therapeutics regard codeine as non-
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habit-forming. Many research workers have expressed ~emselves 
in the same sense. A few pronouncements may be mentioned : 

· In 1921, the Committee on Narcotic Drugs of the American 
Medical Association adopted the attitude that codeine rarely, if 
ever, leads to the development of addiction. It was therefore in 
favour of the medical prescription of codeine in place of other 
drugs (4). 

In 1922, WATSON put the question:" Is codeine a habit-forming 
drug?" Taking 117,000 prescriptions in 57 North-American 
towns and 28 States in the year 1907/08, he found that codeine 
ranked seventh, and therefore occupied an important place ; never
theless, on the strength of 700 replies (to 12,500 questionnaires) 
from the doctors of Maryland, including the State and private in
stitutes for mental and nervous diseases, prisons, etc., he reaches the 
conclusion that : " No case of codeine habit had ever been seen in 
Maryland ". He elicited similar opinions from particularly expe
rienced doctors, etc. 

In the course of an investigation conducted by TERRY and Cox 
in six different districts of the United States in 1923/24, it was 
found that the vast majority of doctors consulted, some of whom 
prescribed codeine in large quantities, knew of no cases of codeine 
addiction. Even when 10 grains of codeine were administered daily 
for sixteen weeks, there were no after-effects. Only two exceptions 
were observed ; they are described below. Moreover, the general 
consumption of codeine had greatly increased on account of the 
growing reluctance of the doctors to prescribe other opiates. 

The Narcotic Drug Conference which was officially convened at 
Washington in 1930 was also of opinion that the habit-forming 
qualities of codeine are doubtiul or practically non-existent,l but 
that a morphine addict can possibly satisfy his craving with 
codeine ( 48). 

TATUM and SEEVERS observe that codeine addiction is rare and 
only a few authentic cases are known. 

An investigation by the author (76) also led to the result that 
" no real addiction from codeine is to be feared ". 

ZuRuKZOGLU does not mention a single case in Switzerland . 
. No observations appear to have been made in children (CHIARI). 

' Only one adverse vote. 
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Reports have frequently been made regarding cases in which 
codeine has been used for a number of years without any signs of 
addiction (see 78). One of the older statements on this subject is 
that by LiiwEN~IEYER (1890), who points out that aged chronic 
asthmatics received codeine for a long period without contracting 
addiction ; one of the most recent reports is that by GABRIEL and 
KRATniANN: 

A Customs official suffering from a violent cough with severe bronchitis 
took 0.03 gramme of codeine two or three times a day for ten years without 
increasing the dose; but an increase took place immediately when, on medical 
advice, he took dicodide instead of codeine ; he increased the dose from 
3 tablets a day-i.e., 21 tablets per week to 40 and even 70 per week and, 
according to his statements, even considerably more. 

What published cases can be regarded as cases of codeine addiction ? 1 

A summary published in 1930 (77) states that, according to com
munications from all over the world, extremely few such cases have 
been recorded. 

It is a striking fact that most statements are very vague and 
indefinite. Such statements can therefore scarcely be used for an 
analysis designed to clear up the facts. 

L. LEWIN (40), it is true, speaks of codeine addiction, but without 
giving definite details. Later, he described a case (also without 
definite details) of a patient who took up to 3 grammes of codeine 
per day (41) ; no clinical data warranting any definite conclusions 

are given. 
SoLLMANN speaks of " only three cases 1 in medical literature, 

and these were so mild that they could be treated by withdrawal 
for a few days without leading to clear withdrawal symptoms ; the 

patients took 2 grammes per day ". · 
LA~IBERT found among 1,593 drug addicts 17 "who had the 

codeine habit " (36). There are no further details. Elsewhere, 
he states that, of 1,700 addicts, 10 were codeine addicts (37, 38) ; 

here, also, no details are given. 
St.."J.tements are thus frequently made in general terms whose 

value cannot be assessed and which may therefore be ignored ; 

. • It is assumed that codeine is administered per os, even if this is not expressly 
stated. Injection was unusual until quite recently. 

a It Is impossible to state whether or not these are the same cases as those 
published in other papers. 
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for instance, there is a " statistical " statement by A. PILCZ regard
ing one or possibly two cases ; in the first place, it is by no means 
certain that the patients really took codeine and, in the second place, 
the author, according to his own reply to an enquiry, was unable 
to furnish the observations relating to these cases.1 The same 
reservations apply to a statement by H. W. WILLIAMS to the effect 
that when an addict cannot procure either morphine or heroin, he 
can satisfy his craving with large doses of codeine and avoid the 
worst withdrawal suffering ; yet the same author had stated a few 
lines earlier that codeine addiction was practically unknown. 

PELZ describes a case (doubtful, moreover) of a seriously affected 
man ; BASTEDO mentions two cases regarding which no details are 
known ; JoEL, in spite of his wide experience in this field, only 
mentions a single case incidentally and without giving clinical data. 
HEIMANN-HATRY gives an account of a woman who forged a 
prescription in order to obtain codeine. No details are known. 
Whether these observations include any primary cases cannot 
be ascertained, in view of the lack of sufficient data. 
. W. L. TREADWAY, in giving a careful analysis of 1,660 cases of 
drug addicts, only records a single case of codeine addiction. 

A doctor in El Paso (Texas) asserted, according to TERRY and Cox, 
that after codeine had been administered over a considerable period 
to tuberculosis patients, its withdrawal was followed by sleepless 
nights and other symptoms which he regarded as mild withdrawal 
symptoms. No details are, however, given. One case is described 
in greater detail in the same report : 

A man of 37 years had been addicted to the use of codeine for about 
twelve years ; apart from a short period In which he supplemented the 
quantities of codeine by morphine, he never (according to hi~ own state
ments) took other opiates, not even before he began to take codeine. His 
average daily dose amounted to about 11 grains. The withdrawal is said 
to have been in no way different from that of morphine addiction ; the 
tendency to relapse was also the same. 

A case which is scarcely known and has, at any rate, never been 
quoted, is mentioned by FoLEY : 

A woman of 35, who, for twenty years, had suffered from attacks of asthma 
coinciding with menstruation, took In 1930, on account of an alleged ner: 

1 Personal communication, 
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vous b~eakdown, a daily dose of 2 tablets containing 0.25 grain hyoscine, 
morphme and ractoid L-that is to say, very small quantities of morphine; 
during menstruation, she increased the dose to 6 tablets. Later, the 
attacks of asthma became more frequent ; they could only be relieved by 
these tablets ; sometimes the woman simulated an attack, in order to obtain 
the drug. Occasionally, slight withdrawal symptoms were observable ; 
the patient lost 20 lb. in weight In five months. There were curious 
abscesses on the thighs; according to FOLEY's report (statements by the 
patient), the drug was taken exclusively per os. 

The patient was then transferred to codeine, which was entirely suppressed 
after one month. After two months, there was a relapse ; the patient began 
with 2 grains daily per os ; after two and a half months, the dose was 
. doubled ; then slow withdrawal within one week ; apart from abdominal 
symptoms, there were few withdrawal troubles. Relapse after a week, 
when more abscesses (I) appeared ; again withdrawal during one week. 
Presumably, no serious supervision was exercised, In order to ascertain 
whether the patient was really free from codeine. In any case, according 
to her husband's statement, about six months later she took 200 to 300 
0.5-grain tablets (that Is to say, about 9.75 grammes) per week or about 
1.4 grammes per day I The patient was greatly emaciated and bad lost 
a further 15 lb. In weight, appeared to be melancholy and had already made 
two attempts at suicide. She was transferred to a psychiatric institution. 

This case is of interest because, after oral doses, first of relatively 
small quantities of morphine and then of fairly considerable doses 
of codeine, serious symptoms were observable. It is assumed that 
the doctor was not deceived by the patient ; the abscesses, the origin 
of which is unexplained, and in particular their repeated appearance, 
are a suspicious circumstance. 

Perhaps the case described by MENNINGER-LERCHENTHAL (44(a)} 
is also a primary one ; the person in question became" very lively " 
through use of codeine. Later on, he took to dicodide instead and 
developed the symptoms of real dicodide addiction. 

The latest case, described by CHODZKO (a woman, who was a 
former morphine addict, took increasing doses of codeine up to 
1.2 grammes daily per os; typical withdrawal symptoms, etc.), is a 
secondary case. It is the only case reported from Poland, in spite 
of the fact that the medical prescription of codeine is very wide-

spread in that country. 

• Carlus grandi{lora preparation ; these products are considered as mild ~eart 
remedies In the case of nervous troubles, but have been almost entirely 

abandoned. 
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Apart from the above-mentioned case at El Paso, the following 
further six cases may be regarded as primary cases (it being always 
tacitly assumed that the patients' statements-which cannot be 
proved-regarding their previous history are correct) : 

SoLLIER, In the course of more than twenty years, only observed a single 
case of codeine addiction among more than 400 alkaloid addicts : 

A doctor of 72 years of age took codeine ptr os for more than six years 
on account of alleged rheumatic pains ; he began with 0.25 to 0.4 gramme 
daily, and ultimately reached 2 grammes daily, taken in tea. He never 
used any other opiates, narcotics or analgesics ; according to the anamnesis, 
it was therefore a primary case. As soon as he tried to reduce the doses, 
the pains increased. (SoLLIER regards this as a withdrawal symptom.) 
Moreover, he suffered from sleeplessness and Joss of appetite. The with
drawal lasted eight days ; the symptoms were similar to those of morphine 
addicts, but were Jess intensive. After six weeks, he was discharged in 
excellent health. 

RoGUES DE FuRsAc and llloNESTIER observed a girl of 29 with drcular 
insanity, depressive rather than maniacal in character, and suffering from 
asthma ; in 1916, she was treated for an attack of asthma beginning with 
a solution which contained about 0.03 gramme of codeine per tablespoon, 
and also, inltr alia, potassium iodide. She soon felt a sensation of eupho
ria (1), which Is described In detail. In view of this euphoric effect, she 
subsequently took the solution even without having an attack of asthma. 
The dose was not Increased, at any rate not more than to H tablespoons, 
which were taken at fairly long Intervals. From 1921 onwards, she used 
the solution practically for all troubles and conditions. At the end of 
1922, during an attack of bronchitis, she began to take it daily and regarded 
the solution as a " pick-me-up " ; the euphoric effect decreased and the 
doses were increased up to 1 to 1.25 grammes per day, always In the same 
solution. The Iodine content was then diminished on account of an Iodine 
acne, and was subsequently omitted altogether. The following observa
tion is of importance : during the use of codeine, the previous extreme 
depression diminished, the patient became somewhat Indifferent and often 
Irascible. Then Joss of appetite, emaciation, constipation, amenorrhrea, 
etc., occurred ; these are typical withdrawal symptoms which were com
pletely removed by a few tablespoonfuls of the solution. Gradual with
drawal in ten days ; from 0.08 gramme withdrawal symptoms occurred 
but were less marked than In the case of morphine addicts. 1 

H. ScHWARZ has described three cases of genuine primary codeine addic
tion observed at the Berlin University Psychiatrical Clinic ; there was a 

1 
These two cases have been described In somewhat greater detail because 

they are fairly Important and are not easily accessible in medical literature. 
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touch of euphoria, an Increase in tolerance, craving for codeine, etc. ; the 
dally dose of codeine amounted to as much as 3 grammes. There were 
genuine medium to severe withdrawal symptoms. The treatment was 
relatively simple. Withdrawal symptoms were observed for three to 
eight days; It was, however, considered necessary to place the patients in a 
suitable establishment. 

SLIGHT treated a woman whom he calls a "' psychopath"' who admitted 
taking about 30 grains daily per os ; a primary case it would seem, but based 
solely upon the patient•s own statements. Some of the symptoms described 
may be regarded as withdrawal symptoms. 

Thus, in fact, the number of known cases of primary codeine 
addiction is only seven. It is, however, remarkable that, in view 
of the widespread practice of prescribing codeine, the number should 
be so small. The cases of secondary codeine addiction which can 
be identified from the more or less definite data available are also 
extremely few in number. 

Moreover, even according to the latest publications in American 
medical literature, codeine does not produce addiction as easily 
as morphine ; it is expressly stated that codeine addiction is rare and 
is generally easy to remove (86). In view of the statements quoted 
above regarding the possibility of creating addiction by the oral 
administration of codeine, this attitude appears to be of importance. 

The lengths to which what might almost be called the state of 
confusion has gone is clear from a recent question and the reply to it 
in the Journal of the American Medical Association (86): 

A lady of 78 was given for one or two years a dose of 1 to 2 grains of 
codeine per os In the evening as a soporific, alter luminal had become 
Ineffective ; she had chronic hypertension and had had three strokes ; she 
had been under observation by the same doctor for fifteen years. Her will, 
which had been made six months before her death, was contested on the 
grounds that she had constantly taken a habit-forming drug-namely, 
codeine-and had been under its influence, that this drug was contra
Indicated In ac ase of hypertension, etc. These charges were rejected and 
rightly so. The mere fact that the doses did not require to be increased 
over a period of one to two years proves that there was no addiction In the 
proper sense of the word. There Is no evidence to show that the mental 
faculties are Influenced by this form of codeine treatment. 

One more point may be mentioned : At times doses of codeine 
which originally had a good effect subsequently cause nausea and 
even vomiting. This may indicate that a certain tolerance has 
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developed. If so, however, only certain centres should be affected 
and, for instance, not the vomiting centre (16). This should be 
viewed in the same light as the well·known partial habiluali?n 
obtained in certain animals which are given heroin. Dogs thus 
easily become inured to the narcotic effect, but not to the exciting 
(convulsive) effect, etc. Moreover, cerqtin experimental evidence 
tends to confirm this view in the case of codeine, though the author 
(BouMA) has not paid any particular attention to this matter ; 
whilst the dose remains the same or increases but slightly, an ini
tially well-marked narcotic effect gradually decreases, etc. If there 
had been no habituation to the narcotic components, BouMA would 
undoubtedly have observed the conflict between narcosis and 
excitement as described by voN ScHROEDER in experiments with 
higher doses. 

In view of the observations made up to date, the first of the two 
questions raised at the beginning of this report-namely, whether 
the administration of codeine per os results in genuine addiction
could not be answered in the negative ; there are, however, no suffi
ciently conclusive findings to justify an affirmative reply. The 
second question, however, as to whether, if such cases exist, they 
represent a danger to the public health can be already answered 
in the negative. In view of the vast and justified extension of 
codeine consumption in the world for several decades, these few 
primary and secondary cases together cannot be regarded as a danger 
to public health. 

Parenteral Administration of Codeine. 

In the past, there was never any serious question of the parenteral 
-i.e., subcutaneous or even intravenous-administration of codeine, 
and so very little information is available on this point. 

Some clinical experiments have been made with codeine and other 
substances of the opium group on healthy men (SEEVERS and 
PFEIFFER). The result was that, unlike morphine, dilaudide and 
heroin, codeine usually gave no narcotic effect when administered 
subcutaneously, and indeed even intravenously. Previously, MACHT 
had given himself subcutaneous or intramuscular injections of 
20 to 25 milligrammes of codeine phosphate, but these did not lead 
to any result which would have any bearing on the subject under 
discussion. 
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Only one case of investigations on addicts taking codeine by 
injection is described by TERRY and Cox, 1927 : 

A woman of 44 had Injected codeine subcutaneously for about seven 
years--in the first year, 1 grain a day ; In the fourth and fifth years, 2 grains, 
and In the seventh year, 4 grains. The withdrawal symptoms are said to 
have been the same as In the case of morphine, together with the tendency 
to relapse. No further details are known. 

Recently, the position has completely changed : at the end of 
1934, for the first time, statements were made at the session of the 
Advisory Committee on opium and other dangerous drugs to the 
effect that addicts were carrying out subcutaneous or intravenous 
injections of codeine, with the result sought. 

The Canadian member of the Committee, Colonel C. H. L. SHAR

MAN, drew attention to the enormous increase in the consumption 
of codeine in his country, as shown by the following official Canadian 
figures : 

Year 

1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 

lmporls of Codeine into Canada. 

••••••••••••••••• 0 0 • 0 • 

...................... 
••••••• 0 •••••••••••••• 

.. ········· .... ······· 

Free alkaloid 
and salts together 

Kg. 
311 (89) 
265 
388 
724 
682 
628 
671 

1,040 

Free alkaloid 
alone 
Kg. 

483 (92) 
749 
821 

1,011 (97) 
665 (97) 

A comparison of the estimated consumption of codeine in Anglo
Saxon countries 1 in 1935 gives the following result (84) : 

Canada .•.••. • · • • · · • • • • • · · · · · • · • • • · · · · · · 
United States of America • • • · • • · • • • • • · • · · · • • 
United Kingdom • • • · • • · • · • · · · • • • • • · • · · · · · · 
Australia •.•••. · · · • · • · • • · • • · · • • • • · · .. • • · • 

Comilumption 
per million inhabitants 

Kg. 
109 
33 
11 

4 

f arison the figures of other Anglo·Saxon countries 
• ~or purposes o tcofmtbe similarity of their therapeutic practice In general. 

are IJ!Ven, on accoun o 
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The following table gives the consumption in 1935 per million 
inhabitants in the countries with the highest figures : 

Country 

Canada ................ . 
France ................ . 
Austria •••••......... · · · 
Belgium ......•......... 
Czechoslovakia ......... . 
Germany .•....•........ 
Hungary •.............. 
Netherlands ......•...•.. 
Sweden ..............••• 
United States of America .• 

Population 
(in millions) 

10.590 
41.860 
6.740 
8.213 

14.925 
65.050 
8.784 
8.183 
6.190 

125.200 

Consum~ttlon 
for mf'dical 

purposes 
Kg. 

1,153 
4,500 

500 
425 
700 

. 3,000 
363 
320 
217 

3,689 

Con!'umption 
pt"r million 
inhabitants 

Kg. 

109 
107 

74 
52 
47 
46 
41 
39 
35 
29 

On the other hand, the imports of morphine into Canada have 
decreased considerably during the same period ; in thirteen years, 
they fell to a-sixth (91). This is due to the fact that the Canadian 
Government very rightly encouraged the medical practitioners to 
prescribe codeine, as far as possible, instead of morphine. 1 Under 
the international Conventions, moreover, the control over morphine 
was considerably tightened ; it therefore became more and more 
difficult for addicts to obtain their drugs legally (and presumably 
illegally as well). These figures, showing the great rise in imports 
of codeine and the drop in imports of morphine, are of great interest, 
not only from the fiscal, but also from the medical and social, point 
of view. They show, in particular, that " something is wrong ". 
The explanation was soon found. Since about the end of 1933, a 
considerable number of addicts have been turning to codeine because 
they could not obtain other opiates. And now comes the fact which 
is essentially a new development. These Canadian addicts inject 
codeine subcutaneously or even intravenously, s sometimes in the 

1 This is entirely In accordance with the view which generally prevails. It 
will be seen, for instance, from the latest summary of the Opium Section (95), 
that the production of codeine In 19351ncreased by 15% as compared with 1934, 
while exports Increased by 46% (while, for Instance, the tlp,ures for heroin-i.e., 
the licit consumption-dropped considerably). The to'tal consumption or 
codeine in the world is, moreover, estimated in the same document at 19,357 kilo
grammes in 1935. 

1 A Government report from Hong-Kong (89) also shows the Increased 
Interest which Is taken In codeine in" Illicit " quarters. In the Far East, a hard 
struggle is being carried on against heroin pills, which are sold under the name 
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most primitive manner ; they pierce the skin with a thick safety
pin at a place which is free from large blood-vessels, and then intro
duce the codeine solution with a glass dropper. (Ibis method is also 
known, for instance, to Egyptian heroin addicts ; in that country, 
it contributes to the spread of malaria I) In the underworld, these 
intravenous injections are said to be very popular. 

Some of the cases which have become known may be mentioned. 
One addict is said to have taken 0.9 gramme of codeine daily by 
intravenous injections ; in other cases, figures of, for instance, 
60 to 70 grains are mentioned ; indeed, one former morphine and 
heroin addict took as much as 80 grammes by intravenous injection 
(65, 91). 

All the experience gained so far shows clearly that the addicts 
only take codeine as a substitute or " carry-over ", and that they 
would immediately return to morphine, etc., if they could obtain 
it. The administration of codeine is not so pleasant for the addicts; 
larger volumes are required for injection than morphine and par
ticularly than heroin (weak solubility, milder effect of codeine), and 
the price is higher (28). 

The official Canadian reports state that, as far back as l\Iay 1935, 
thirty-four cases were treated in the hospitals of one province of 
Canada (91). That same year, SLIGHT published observations of 
two cases, which were both secondary. 

The general symptoms would not appear to be essentially different 
from those usually observed. There are certain interesting accessory 
effects : they may produce hard globular swellings under the skin, 
which continue for a long time ; in " competent " quarters this 
phenomenon is known as " cement arm " and it is stated that " it 
turns into lumps of cement " (90). 

The withdrawal symptoms are similar to those in the case of 
morphine addicts-i.e., nausea, vomiting, restlrssness, sleeplessness, 
perspiration, gastric troubles, convulsive pains, craving for codeine, 

etc. 

" Red pills"," Golden pills", etc., and which, moreover, contain cons~derable 
quantities of caffeine (attention has alrea~y bee? drawn ~o the considerable 
Imports of caffeine into China). One typ1~al seize~ conSig?m~nt was found 
to contain not heroin but codeine, mixed w1th caffeme. It IS s1gni !I cant th:'t 
the owner of this material preferred not to come forward, and no further details 
are available. · . . f 

In another case, 7,500 pills were discovered, contam•.ng code!ne .instead o 
heroin ; they were undoubtedly intended to be smoked, hke herom pills (91). 
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Let us try and go a little more closely into this question. 
HIMMELSBACH made the following systematic investigation (28). 
Seven carefully observed and controlled morphine addicts were 
transferred to codeine ; at first, they were given four subcutaneous 
injections per day with quantities of morphine which just satisfied 
their craving ; on successive days, these injections were replaced 
one by one with codeine, also administered subcutaneously, so that 
only codeine was given after the fourth day. During the transition 
period, all seven persons showed mild withdrawal symptoms-
which were somewhat stronger in three cases-until the doses were 
correspondingly adjusted ; these symptoms then disappeared. It 
was possible to maintain the addiction completely in all cases by 
suitable quantities of codeine. After sudden withdrawal, mild 
deprivation symptoms occurred in the first thirty hours and were 
then followed by serious symptoms for four or five days. The result 
was the same as in the case of morphine, except that the severe 
symptoms were delayed. The doses of codeine were 3.8 to 8 times 
as large as the morphine doses, the average being 5 times. 1 

These investigations led to two conclusions. The symptoms after 
the complete withdrawal of parenterally administered codeine do 
not differ greatly from the usual withdrawal symptoms ; injected 
codeine can undoubtedly maintain an addiction and, in this manner, 
a morphine addict can satisfy his craving with codeine. 

The euphoric qualities of codeine are less strongly marked than 
those of morphine. In the observations carried out by HIMMELS· 
BACH, however, particularly sensitive persons experienced a euphoric 
effect even after one injection of codeine (29). SEEVERS and 
PFEIFFER failed, however, to observe such an effect in non-addicts. 

In !\lay 1935, Stuart J. FuLLER reported to the Advisory Com
mittee on opium and other dangerous drugs on eighteen further 
important cases collected by W. L. TREADWAY. (These codeine 
addicts included two doctors and a former nurse.) Two of these 
cases were undergoing a non-institutional course of morphine 
withdrawal treatment by the subcutaneous injection of codeine 

1 It Is, mo~eover, a remarkable fact that, In these observations and In the 
clini~~ experiments, th_ere Is never any mention of the occurrence of hyper
sensitiveness of the skin (pruritus, eryth.rma, exanthem) such as has been 
described In a few rare cases after the administration of codeine per os (ScHEER 
and KEIL; HADEN), 
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and had become habituated to the latter. Others injected codeine 
subcutaneously, because they could no longer obtain morphine. 

Now, are these eighteen cases primary or secondary addictions·? 
According to the classification made by Dr. TREADWAY himself, 
eight may be regarded as primary cases (of which three relapsed 
after withdrawal) ; for nothing is known of any previous addiction. 
Some must be regarded as iatrogenous ; according to the particulars 
available, codeine was injected subcutaneously, for instance, on 
account of spinal disease or post-operative pains ; the persons in 
question then continued to take the injections. 

In the secondary cases, the existence of cross tolerance may 
perhaps be assumed. 

To sum up, the following conclusions may be reached. The 
parenteral administration of codeine has brought about a new state 
of affairs. Until further observations have been made, the follow
ing attitude would seem to be indicated. 

It seems possible for a genuine primary codeine addiction to 
occur, even in persons who were not previously addicted to drugs. 

In order to create this addiction, very large doses, administered 
parenterally, are necessary. 

Genuine tolerance and withdrawal symptoms occur, though 
possibly of a milder kind than in the case of morphine. 

What, then, is to be thought of recent communications from 
undeniably reliable sources ? It has already been pointed out that 
the method of administration, unlike those used for decades, was 
parenteral, with all the differences that implies in the matter of 
resorption, intermediate action, etc. Now experience has shown 
that it is impossible to compare the effects of codeine administered 
per os and by injection (which is not true of morphine). 

The new vogue of codeine injections undoubtedly represents a 
social danger which it is essential to overcome. We use the word 
" vogue " advisedly, since former codeine addicts, after being 
cured, have themselves related their experiences and impressions 
in the Canadian daily Press and demanded strong action on the 
part of the authorities. 

As things are at present, it may be said that there is not-or, at 
all events, that there is not yet-any general social danger. This 
new evil can assuredly be put down effectively by means of national 
legislation, without any need to set in motion the elaborate machin-
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ery of international regulation. In any case, there is room for doubt 
whether a sufficient degree of international agreement could be 
reached to permit of the conclusion of a convention. In the United 
States, for example, under existing legislation, which goes further 
than the international Conventions, codeine is much more .. strictly 
controlled than in most other countries (91). It is true that the 
country is already suffering from codeine smuggling, which devel
oped in a very short time across the Canadian border and has grown 
alarmingly. Co-operation between the two countries is, however, 
so close that preventive measures can no doubt be readily devised, 
and, indeed, a beginning has already been made in this direction. 

In Canada, various measures are already in force and are proving 
successful. Certain provinces have introduced stricter control ; a 
voluntary agreement between the authorities and the wholesale 
dealers enables a check to be kept on the purchases of retailers and 
appears to yield excellent results (88). According to the latest returns, 
sales of codeine in the first six months of 1936 had already fallen 
to just under half the sales in the corresponding period of 1935 (96), 
while codeine imports into Canada fell by approximately a third 
from 1935 to 1936 (compare the figures above, pages 567-568). 

In the meantime, the import-certificate system has been extended 
to all outgoing consignments of codeine (and dionine) tablets from 
the United Kingdom to Canada. ·Since codeine has been less easily 
obtainable, however, a certain " demand " has developed among 
Canadian addicts for capsules which, in addition to acetyl-salicylic 
acid, phenacetine and caffeine, also contain 0.5 grain of codeine I 
Addicts buy these capsules in large quantities and extract the codeine 
by dissolving them in water (93). Experiments conducted on 
behalf of the Canadian Government have shown, however, that only 
52% of the codeine can be recovered in this way (94), and it is obvious 
that the addicts will not have at their disposal such well-equipped 
laboratories as the Government. The yield of this elaborate 
method of obtaining small quantities of codeine (which, in any case, 
has not the same dynamic action as heroin, for example) is so small, 
and its cost so great, that it cannot be regarded as a social danger. 

It should therefore be enough if the States affected should, for 
instance, strictly prohibit the sale of codeine, either pure or in tablets, 
and permit only certain clearly defined preparations from which 
the extraction of codeine would be either quite impossible or too 
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difficult to be worth attempting. This would be all the easier as the 
prescription of small quantities of codeine in tablets containing 
no other active substance is not common medical practice in Anglo
Saxon countries. On the other hand, doctors in the Central 
European States, for example, who are familiar with the excellent 
and harmless effects of small codeine tablets containing no other 
active substance, should not be compelled or influenced to abandon 
the use of an excellent remedy. No such restrictions should be 
placed on the prescription of codeine as on that of morphine and 
habit-forming substances. I 

On the other hand, it is essential that there should be strict 
control of the manufacture, import and export of codeine and also 
of all wholesale trade in the drugs, if only because it can be used for 
the preparation of acedicone and dicodide. This would also react 
favourably upon the new situation described above. It is, further, 
necessary to provide that codeine and its salts should be supplied 
to individual purchasers, only on production of a medical prescrip
tion, and, further, that the regulations should be so strictly enforced 
that, without a written prescription, the drug should really be 
unobtainable. 

It is in this way that action could be taken to cope with the new 
situation, which has arisen out of the misuse of codeine injections. 
As has been repeatedly pointed out, the problem is one of isolated 
cases and of heavy doses, the addiction is so far confined to relatively 
limited areas, and it has proved possible to deal with it effectively. 

At the same time, there would appear to be no justification for 
any attempt to establish an analogy between codeine and certain 
more recent derivatives of the same family and of chemical sub
stances in regard to which even international action was taken 

• To avoid misunderstanding, it should, however, be pointed out that many 
really habit-forming drugs which may, chemically speaking, be regarded as 
codeine derivative!!-<!. g., acedicone, dicodide and eucodal-are properly subject 
to very strict regulations, both Internationally and by the laws of the various 
countries, even In the matter of medical prescription. These substances, h?w
ever, have no bearing on the question of codeine addiction, which Is the subJect 
of this paper. 

• This Is, indeed, provided for In Article 13, paragraph 2(a), of the Gen~va 
Convention of 1931, as provided In Articles 6 and 7 of the Geneva Convention 
of February 19th, 1935. There is also a very thorou!{h system ~f control over 
the International trade In codeine ; this does not, however, fail within the scope 
of the present study. 

10 
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immediately their habit-forming properties had been demonstrated 
by a few cases of addiction. For a conclusive argument against such 
action is to be found in the millions of cases in which codeine is 
prescribed as a matter of current practice. Numbers tell ; and, as 
E. \V. AnA~Is has well remarked :" We must not, however, lose our 

sense of proportion ". 
Further light should be thrown on the subject by the results of 

the investigations which the Health Section of the League of Nations 
has set on foot in various countries on the subject "Can codeine 
cause addiction?" On April 13th, 1937, for example, the French 
Academy of l\Iedicine, in Paris, set up a commission of seven mem
bers (87), over a hundred years after the appointment of the commis
sion appointed on February 24th, 1834, to make a thorough study of 
the physiological and therapeutic effects of coddne. 

Every prescription of a therapeutic agent is, in the last analysis, 
always a fresh experiment. It has long been known that the indi
vidual reaction differs and that the mental factor often plays an 
important part, even in the case of substances producing a simple 
effect, and all the more so in the case of opiates. But even the 
individual reaction may chaPge in a manner which cannot be 
foresetn. l\lany examples have been furnished recently, the most 
striking bein.g perhaps the unexpected and unpredictable occurrence 
of agranulocytosis in persons who have, in some cases for many 
years, taken amidopyrine, for instance, without trouble. 

According to the above considerations, the question whether the 
medical use of codeine is a social danger may be answered in the 
negative. The medical practitioner should not be alarmed at the 
facts set forth above, and should not allow himself to be deterred 
from prescribing codeine freely in the usual small therapeutic doses. I 
He is still as justified as ever in regarding codeine as a good retnedy 
without any dangerous accessory effects. If possible-and it 
certainly is possible-he must have at least one opiate which he can 
prescribe without the restrictions which are necessary in the case of 
others. 

In the case of persons who have formerly been addicted to morphine 
or other drugs, or persons who are constitutionally predisposed to 

1 The Canadian authorities themselves express the same view (84). 
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addiction, the doctor should, no doubt, avoid codeine, as far as possible, 
or, if that is impossible, keep a careful watch upon the quantities. 
If at any time he has among his patients one of those extreml'ly 
rare cases in which the prolonged prescription of codeine causes a 
tendency towards increased doses, he will always have time to 
change the treatment, considering the slowness with which the 
habit develops. 

Lastly, it should be borne in mind that persons having a spt•cial 
mental predisposition thereto may develop a certain addiction with 
much more harmless remedies, such as analgesics. Quite recently, 
reports have been published on such cases in increasing numbers. 
It may be wondered whether all these are really cases of addiction, 
or whether the growing amount of discussion of genuine drug addic
tion lias not led doctors to argue by. analogy. Investigations on a 
broad clinical basis would be necessary before such habits could be 
definitely recognised as" habituation " and" addiction ". 
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UGHTING IN RELATION 

TO HOUSING AND TOWN-PLANNING. 
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I. INTRODUCTION. 

" 

1. During recent years, public opinion in all countries has taken 
an increasing interest in questions of insolation and illumination, 
particularly in relation to housing and town-planning. The towns 
of to-day have been seriously criticised because they deprive their 
inhabitants of the sun, light and air which modern hygiene has shown 
to be of great importance for health and physical and mental fitness. 
It has therefore been realised that architectural and town-planning 
methods should make proper allowance for the requirements of 
hygiene in these particulars. In all countries, moreover, there has 
been a spontaneous awakening of the masses of the people to the 
desirability of sun and light, which architecture and town-planning 
should also take into account. 

2. The problem of insolation and illumination in its bearing 
on housing and town-planning is highly complex. Its solution 
requires close co-operation between specialists of various kinds : it 
is for the physiologist, the hygienist, the clinical physician and the 
ophthalmolcgist to define human requirements in the matter of 
sun and light, while the responsibility for providing environmental 
conditions in keeping with the requirements thus laid down lies 
with the architect, the engineer and the town-planning expert. 
To determine the various radiation factors in man's environment, 
the co-operation of the physicist and the climatologist is also 
essential. 

II. GENERAL OBSERVATIONS. 

CLI)IATOLOGY oF RADIATION FROM THE SuN AND THE SKY. 

3. Natural radiation reaches the earth in two ways : the direct 
solar radiation (insolation) and the diffuse radiation of the sky 
(including clouds). The combination of the two is the total radia
tion. The two radiations include different spectral regions : the 
visible light, the ultra-violet and the infra-red radiation. 
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In the earth's atmosphere, the rays of the sun are modified by 
scattering and diffusion (by air molecules and susp~nded matter) 
and absorption (by water vapour, gas and suspended absorbent 
matter). These modifications diffrr according to the spt•ctral 
character of the radiation. 

It has thus been recognised that the diffuse radiation of the sky 
is of great importance. Though this form of radiation is less 
intense than that of direct solar radiation, it has till' advantage of 
being active throughout the day in bad, as \Wll as in firw, weatlll'r, 
so that its cumulative efTect is no less great than that of direct solar 
radiation. 

The diffusion of radiation in the atmosphrre is much more marked 
where the short wave-lengths are concerned. This is why the amount 
of diffuse sky radiation reaches high values in the case of the ultra
violet component. It may be said that in Europe, for example, 
and also in the tropics, the difTuse ultra-violl't radiation is much 
more intense than the direct solar ultra-violet radiation during the 
greater part of the year. 

4. Thanks to the research carried out during the past few decadrs, 
our knowledge of the properties of these radiations has made great 
progress. A considerable amount of climatological data has been 
collected, but it is far from being complete as yet for many countries 
and for many purposes. 

5. In the vast majority of cases, the measurement of radiation 
has been carried out in observatories situated on the outskirts of 
towns or in the mountains. The climatology of radiation within 
towns still awaits fuller investigation. 

The loss of light and radiation through smoke is, for examplr, as 
high as from 10% to 30% in certain towns (:\ew York, Pittsburgh, 
Paris, Vienna, Saarbruck, Konigsberg). Furthrrmore, it has been 
shown that in Berlin solar radiation is decreased by about 20%, 
whereas the diffuse radiation of the sky, particularly the ultra-violet, 
is the same in town and country, whether the sky be clear or ovl'rcast. 

It should, however, be borne in mind that these rl'sults, which 
ought to be confirmed in other places and under differl'nt condi
tions, were obtained in the open, or even on the top of buildings. 
Tohl and ultra-viold radiation are much reduced in streets and 
courts and inside buildings. 



584 INSOLATION AND LIGHTING 

6. It is therefore essential that the available data regarding 
radiation should be amplified by research conducted on appropriate 
lines both for various countries as a whole and especially for towns, 
the climatology of which determines the living conditions of their 
population. Such research concerned with the various parts of 
the spectrum in different latitudes and in different seasons should 
deal, not only with direct solar radiation, but also with the diffuse 
radiation from the sky, and the reflected radiation from the surround
ings in clear, cloudy and overcast weather. 

EFFECTS OF THE RADIATION FROM THE SUN AND THE SKY. 

7. The physical, chemical and biological effects of the radiation 
from the sun and sky vary considerably with its spectral character. 
In connection with housing, the following effects must be taken into 
consideration : 

(a) The thermal effects ; 
(b) The visual effects ; 
(c) The physiological and psychological effects ; 
(d) The effects on bacteria. 

8. The thermal effects of the radiation from the sun and sky 
exert considerable influence on the heat exchanges of the human 
body. They also influence the heat conditions in buildings and 
dwellings (see the report on the Hygiene of Environmental Condi
tions in the Dwelling-Temperature, Purity, Humidity, Movement 
of the Air and Temperature of the Surroundingst). 

9. The important biological effects of the radiation of the sun 
and the sky are becoming increasingly recognised. The experience 
of both medicine and hygiene has demonstrated the curative and 
preventive properties of light in regard to a wide range of diseases, 
and particularly rickets and certain forms of tuberculosis. It has 
shown the effect of radiations of different spectral character on 
metabolism, the endocrine glands, the nervous system and the 
constitution in general. 

The formation of D vitamins in. the skin by ultra"violet radiation 
(natural and artificial) may be regarded as generally recognised. 

1 Bull. Health Org., 1937. 6, 518. 
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As regards the visible and infra-red radiations, research has shown 
that they exert a specific biologicai action in addition to their visual 
and thermal effects. 

Modern hygiene therefore tends increasingly to rrgard light as 
one of the essential factors in health and fitness, and its value is 
shown by its influence on the mental no less than on the physical 
state. 

10. The bactericidal action of light is due chiefly to certain 
parts of the ultra-violet spectrum. The importance of this action 
as exerted by solar radiation in the horne is open to question because 
the quantity of active radiation which may reach the inside of a 
dwelling is small. Other effects on bacteria, both favourable and 
unfavourable, are produced by other spectral components of the 
natural radiation. 

III. INSOLATION I~ ITS BEARINGS 0~ HOUSING 
AND TOWN-PLANNING. 

SPECIFICATION OF PHYSIOLOGICAL REQUIREMENTS. 

11. In the present state of scientific knowledge, it is impossible 
to define accurately the quantity and quality of solar radiation 
which is necessary for perfect health. Although we have fairly 
reliable information regarding the daily doses of ultra-violet radia
tion capable of preventing and curing rickets in children, we are 
still ignorant as to the requirements for other purposes. 

In view of the beneficial effects of sunlight on health, the hygien
ist is, however, justified in asking that, as far as possible, a certain 
amount of insolation should be available in every room. Xever
theless, at the moment, it would appear that the admission or exclu
sion, according to climatic conditions, of solar radiation in our 
dwellings is primarily governed by subjective considerations based 
on the sensations of comfort and well-being. 

12. From the point of view of comfort as of physical and mental 
well-being, it is obvious that in tropical countries the individual 
usually requires protection against an excess of thermal radiation 
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from the sun, while in cold climates he should be enabled to secure 
the greatest possible amount of radiation from both the sun and the 
sky. In temperate climates, it may be desirable to secure the maxi
mum amount of insolation during the winter and to exclude part 
of the solar radiation during the summer (for instance, the after
noon summer sunshine in bedrooms). -

~IETHODS OF MEASURING INSOLATION. 

13. Architects and town-planning specialists have a variety 
of methods at their disposal for determining the insolation of fa-;ades, 
the interior of dwellings and streets, both existing and projected. 
By these methods, for example, the duration of possible insolation 
or the volume of solar radiation received by a wall surface or a 
dwelling with a given obstruction or fenestration can be determined 
for the various latitudes and solar elevations. They also make it 
possible to determine the orientation, fenestration and spacing 
(height of buildings, width of streets and courts) necessary to ensure . 
the desired insolation of a building or dwelling as well as of the 
various individual rooms. 

The methods in question employ : 

(a) Graphs; 
(b) Instruments. 

14. The methods based on the use of graphs have recently been 
developed by numerous studies carried out in Germany, the United 
Kingdom, the United States of America, the Netherlands, Poland 
and Sweden (see in this connection the methods worked out by 
ATKINsoN, FANGE, FREEsE, HoEPFNER, VAN DER KAA et al., Kurr
NER, LANGEN, LoVEN, MoLESWORTH, T. NowAKOWSKI, NEUMANN, 
PLEIJEL, the Royal Institute of British Architects, ScHMITI, and 
WALDRAM), 

15. The following instruments are used : 

(a) The sunshine gauge (W ALDRAM) ; 
(b) The_ heliodon (DuFToN and BECKETI) and similar 

instruments (BENNDORF and PRAUSNITZ) ; 
(c) The pinhole camera (BECKETI and DuFTON, PLEIJEL). 
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The sunshine gauge enables periods of insolation to be determined 
in situ by interposing a transparent sun-path diagram betwel'n' the 
eye of the observer and the image of a window seen by reflection 
in a horizon mirror. 

The heliodon makes it possible to study and record the insolation 
of projected buildings by means of models rl'presenting, for example, 
the exterior walls of a house, a window or a street. By nll'ans of 
an electric lamp acting as an artificial sun, the height of the sun can 
be accurately reproduced for every day of the year and every hour 
of the day. 

The pinhole camera enables the period of insolation to be deter
mined in existing buildings hy photographs of the visible sky super
imposed with sun-path diagrams. 

16. It is unnecessary to dwell here on the various instruments 
used by climatologists, engineers and biologists for measuring the 
thermal radiation of the sun and the sky, whether in general or for 
each spectral region (pyrheliometer, actinometer, pyranoml'tl'r, 
spectral pyranometer). As regards photometers, it should be pointl'd 
out that the instruments using photo-chemical processl'S are, as a 
rule, not sufficiently accurate. Photo-electric photometers, espe
cially those for the measurement of ultra-violet radiation, can only 
give relative results unless they have been standardised in order to 
obtain comparable results. 

0RIENTATIO:-I OF BUILDI:-IGS. 

17. The orientation of buildings, in order to secure the proper 
amount of sunlight or shade, has given rise to controversy in many 
countries. In any attempt to decide the matter, allowance must 
be made for various factors-latitude and the paths of the sun in the 
different seasons of the year and also the slope of the ground, the 
character of the skyline, the arrangement of the rooms of the house 
and the uses to which they are destined. Local conditions, such 
as prevailing winds and rainfall, as well as probable daily duration 
and times of sunshine, must also be taken into consideration. 

The problem is relatively simple for single houses, but it becomes 
more complicated in connection with semi-detached houses or rows 
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of houses and blocks with regular or irregular frontages, with or 
without verandahs, balconies or gardens. 

The problem of the orientation of streets is very similar. 

18. These problems are too complex for it to be possible to 
recommend any one solution. The above-mentioned methods of 
measuring insolation, however, give architects, town-planners and 
legislators the means of dealing with the many questions which 
must be solved if dwellings are to receive any desired amount of 
insolation. 

FENESTRATION. 

19. It should be borne in mind that ultra-violet radiation having 
a pronounced biological action is, to a large extent, excluded by the 
glass commonly used for windows. 

20. Certain investigations in Central Europe showed that, in 
rooms under favourable conditions, the ultra-violet radiation 
received from sun and sky in half an hour, at a distance of one metre 
from an open window, was equival£nt to that received in the open 
air in five minutes. These observations indicate that the amount 
of ultra-violet radiation entering our homes is relatively small, even 
when the windows are open. 

21. On the other hand, it should also be pointed out that appre
ciable quantities of diffuse ultra-violet. sky radiation may enter open 
windows with a northern aspect (northern hemisphere). 

22. With the usual arrangement of windows in rooms, the use 
of special glass transparent to ultra-violet radiation enables ultra
violet radiation in therapeutically active quantities to be obtained 
only in immediate proximity to the windows or in the direct rays 
of the sun. In consequence, the use of special glass in rooms whose 
windows are small or seriously obstructed can scarcely be justified. 

23. The results of the experiments hitherto carried out do not, 
however, permit of any exact reply to the important question which 
arises in this connection-nam~ly, what are the biological effects 
of ultra-violet radiation when it is received in small quantities over 
a long period, as it would be, for example, in the average home when 
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the windows are open or when the window-panes are transparent 
to ultra-violet radiation 'l 

Further research will therefore be necessary to elucidate the 
matter. 

24. It is important to note that the specific biological effects of 
visible and infra-red radiations (see paragraph 9) will be exerted 
through ordinary window-glass. 

Here, again, further research is desirable. 

25. Suitable fenestration to secure any desired insolation inside 
dwellings under various conditions may be determined by the 
methods enumerated in paragraphs 13, 14 and 15. 

In calculating the dimensions of windows, the architect is also 
obliged to make allowance for several important factors, more 
particularly : 

(a) The cost of windows of every type ; 
(b) The low heat insulating power of glass and the conse

quent effect on the heat exchanges of the human body and on 
the heating and cooling of dwellings ; 

(c) The hothouse effect produced by window-panes through 
conversion of solar radiation into heat and its accumulation 
inside the dwelling. 

26. Owing to the restrictions which architects must lay upon 
themselves in planning the dimensions of windows and also to the 
fact that windows are usually vertical, the usual methods of fenes
tration do not, as a rule, enable more than a comparatively small 
proportion of the radiation from sun and sky to reach the inside 

of our dwellings. 
Interesting attempts have been made in connection with schools, 

solaria and hospitals to adjust the insolation admitted to the 
interior. 1\!odern technicians and architects may therefore ulti
mately succeed in working out more satisfactory window arrange
ments for dwelling-houses than those at present in use. 

27. Experiments have also been carried out with a view to 
excluding part of the thermal radiation of the sun by the use of glass 
which combines reduced transmission in the infra-rPd portion of the 
spectrum with high transmission in the visible portion. I Ierc, too, 
further experiments are desirable with a view to ascertaining 

11 
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whether such glasses may be recommended for use under certain 
conditions-for example, in the tropics. 

BUILDING METHODS AND MATERIALS. 

28. The amount of solar energy reaching the inside dwellings 
through the walls, window-panes and roofs depends upon the angle 
of incidence of the direct solar insolation and the properties of the 
materials, as regards reflection, absorption, heat capacity and heat 
transmission, and also the structural dimensions. Its calculation 
is therefore difficult. 

In several countries, a number of different methods of approxi
mate calculation have, however, been worked out and are of great 
assistance to heating and ventilating engineers. These methods 
should be improved and simplified. 

29. The effect of solar radiation on heating, cooling and 
ventilating may indeed be considerable, and research on the subject 
has been carried out in a number of countries, especially France, 
Germany, the United Kingdom and the United States of America. 
Certain experiments carried out in the United Kingdom, for exam
ple, showed that during the winter-October to April-the heating 
required in premises facing north was 17% greater than that in 
premises facing south. The thermal effects of solar radiation should 
therefore also be considered from the economic standpoint, particu
larly in connection with low-cost housing. 

30. Considerable research has already been carried out on build
ing methods and materials in relation to solar radiation, with the 
object, first, of securing a better utilisation of the thermal radiation 
from the sun for heating purposes and, secondly, of protecting 
buildings and individual dwellings against such radiation in hot 
weather and in the tropics. It is desirable that such research 
should be carried further. 

OPEN SPACES, SwiM~IING-PooLs, PLAYING-FIELDS. 

31. As only small quantities of solar radiation penetrate indoors, 
it is all the more necessary that, in all climates, the greatest possible 
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. facilities should be afforded for open-air activities and pastimes. 
It is therefore es~ential that those responsible for town-planning 
should provide the necessary space in the shape of gardens, recrt~a
tion grounds and playing-fields, swimming-pools, etc. 

32. Such spaces should obviously be so arranged as to alford 
sunlight and shade as required and according to local conditions. 
But when, as in certain cases, the objects in view include the pro
vision of the maximum amount of ultra-violet radiation, the town
planning specialist must have regard, not only to direct solar radia
tion, but also to the diiTused radiation of the sky, particularly in 
countries in ·which sunshine is infrequent. The action of such 
radiation is in proportion to the visible expanse of sky ; hence the 
value of roof-terraces and roof-gardens. 

33. It is important from the public health point of view that the 
peoples of all countries should be educated to the increased adoption 
of open-air habits and pursuit~ Latterly, appreciation of the 
stimulating action of sunlight has grown rapidly. Certain medical 
experiments would appear to show that, even in tropical countries, 
sun-bathing might be a means of assistiPg acclimatisation. 

A detailed dosage system has been drawn up for the heliotherapy 
of certain diseases. In view of the dangers of over-i'xposure, cer
tain rules must likewise be followed in the matter of sun-bathing 
by normal, or apparently normal, individuals. It is therefore 
essential that suitable instructions should be issUt•d to the public 
and that the supervisory or teaching staiT (swimming-baths, gym
nasia, etc.) should be adequately qualified. 

IV. NATCRAL AND ARTIFICIAL LIGHTJ;..;G. 

THE VISUAL EFFICIENCY AND ILLUMI:-IATION. 

34. Visual efficiency is influenced by a large variety of physical, 
physiological and psychological factors. Its definition and measure
ment are as difficult as those of physical and menbl fitness in general. 

35. Experiments carried out in recent years in many countries 
have helped to elucidate the rei a tionship between visual efficiency 
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and illumination. In particular, the influence of the intensity and 
uniformity of light, glare, and contrasts and shadows have been 
investigated. 

36. Since the end of last century, there has been much discus
sion regarding the intensity of illumination at which visual acuity 
is highest. Certain investigators have put this intensity as low as 
10 lux t (for black on white); others have estimated it as being as 
high as 80,000 lux. These divergences· are possibly due to differ
ences in the methods of experimentation and in the interpretation 
of results. Since visual sensation increases much less rapidly than 
the illumination, it is desirable that experimental results should, 
in general, be represented on a logarithmic scale. 

37. According to recent experiments, visual acuity (for black 
on white) improves up to at least 12,000 lux. Acuity, rapidity of 
vision, perception of colours, etc., probably go on increasing at a 
diminishing rate up to illuminations of the order of 100,000 lux. 
In laboratory experiments, an upper limit of the illumination 
corresponding to maximum visual acuity has not so far been reached. 
It may, however, be observed that particularly fine work (such as 
embroidery) is sometimes done in full sunlight (approximately 
100,000 lux). 

38. This progressive improvement in visual acuity, which is 
directly related to the illumination of the area of work, is also 
dependent to a large extent upon that of the surroundings. In 
this connection, the state of adaptation of the eye is of great impor
tance. 

Visual acuity increases progressively as the illumination of the 
surroundings is brought up to the same value of slightly (about a 
tenth) below that of the area of work itself. If the illumination 
of the surroundings exceeds this value, the acuity rapidly decreases. 

39. Specialists in the various countries are generally of the opi
nion that a "moderate degree of uniformity of illumination over 
working areas is desirable. Deep shadows within the working area 
result in decreased visual acuity. 

1 Valu<s of Illumination in lux may be conv•rted to values in foot-candles 
by division by 10. 76, or with sufficient accuracy by division by 10. 
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40. The effects of glare have also been carefully inwstigated. 
This question, too, is highly complex. In general, glare produces 
a lowering of visual efficiency and, in addition, sensations of dis
comfort. In certain cases, glare may neutralise all the advantages 
of increased illumination. 

STANDARDS OF NATURAL AND ARTIFICIAL ILLL'MINATION. 

41. Apart from the physiological advantages already mentioned 
above, the best form of lighting is that which is afforded by daylight. 
The aim should therefore be to obtain this natural illumination 
inside dwellings, and it will, in general, he preferable to artificial 
lighting. The optimum daylight in a room will obviously be 
obtained when as large an area as possible of the room receives 
direct light from the sky. It should be the aim of architects to 
achieve this. 

42. The minimum standards of natural illumination are very 
difficult to define. 

In England, positions in rooms where the direct daylight factor 
is less than 0.2% are regarded as definitely insufficiently illuminated 
for ordinary purposes. The 0.2% iso-daylight factor-line approxi
mates to the no sky-line in rooms which are faced with a regular 
obstruction of 30° or more. 

In certain other countries, this minimum is regarded as too low. 
For instance, the Committee on the Hygiene of Housing of the 
American Public Health Association recommends a minimum 
natural illumination of 60 lux. 

43. It is generally recognised that, in so far as natural illumina
tion is concerned, those parts of dwellings which do not receive 
direct light from the sky are not, in general, adequately illuminated 
for the performance of ordinary visual tasks, such as reading. 

44. As regards adequate artificial illumination, the practical 
solution of the problem is essentially economic and technical in 
character. With the improvement in economic conditions and the 
technical progress which have marked the last few decades, the 
public has grown more exacting, and illumination standards in the 
various countries have steadily risen. 
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45. There has been a great deal of research in various countries 
on the influence of illumination on the output of certain industrial 
and other workers. Furthermore, as a result of the work of the 
International Commission on Illumination, various national light
ing commissions, associations of illuminating engineers, etc., light
ing codes have been drawn up in a large number of countries. The 
standards recommended in the various codes and guides for use 
in factories, schools, etc., are based upon the results of practical 
experience and research. 

46. Lighting in the home is designed, on the one hand, to achieve 
a purely psychological effect, that of producing a feeling of well
being and comfort and, on the other hand, to facilitate various 
activities-e.g., domestic work, art work, reading and writing, 
children's homework, sewing, mending, etc. 

The standards laid down in various codes and guides in the United 
Kingdom, Germany and the United States, for example, fall within 
the following limits : 

(a) Minimum values : 
Lux 

1. Writing and reading . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 25-50 
2. Sewing, drawing, embroidery ... ; . . . . . . . • . . . . . . • . . . . . . 80-150 

(b) Values recommended : 
1. Writing and reading . . . . . . . • . . . . . . • . . . . . . . . . . . • • . . • . . 50-1,000 
2. Sewing, drawing, embroidery . . . . . . . . . . . • . . . . . . . . . . . . • 100-5,000 

47. From this, it will be seen that the figures given, particularly 
in the recommended values, show wide variations. These are due
at least in part-to the tendency towards a continual increase in the 
intensity of artificial lighting, which had already been mentioned 
above. In certain countries, the recommended standards are not 
generally accepted. 

Distinctions are made in certain cases between natural and arti
ficial lighting, but the values laid down in the codes usually hold 
good for both natural and artificial lighting. 

48. Certain recommendations of the Lighting Service Bureaux 
and the associations of illuminating engineers in certain countries 
deal with lighting in the home. 

The following table gives as an example the values recommended 
as adequate by the Illuminating Engineering Society of Great 
Britain. 
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Reading, casual ..............•.....•.••......•.••..• 
Reading, sustained .....................•...........•. 
Sewing ......................•....•...•............. 
Students' homework . . . . . . . . . . . . . . . . . • . • . . • . . . . ....•• 
Table-games .•...................................... 
\York-benches •............•.........•.•.•.......•... 
Bedrooms: 

Beds and mirrors (special liAhting). 
General ......................... .. 

Bathrooms : · 

General .. , , ...•....................•.............. 
Mirrors (sperial lighting). 

Nurseries .......................................... . 

Kitchens: 

Cookers, sinks and tables ...•........................ 
Corridors and stairways ............................. . 

595 

Lux 

50-100 
80-150 

150-250 
80-150 
50-100 
80-150 

30-50 

50-100 

50-100 

50-100 

20-40 

The above recommendations can be taken as representing reason
able average standards which may be taken for guidance. Although 
not attainable in some countries, owing to material conditions and 
the state of technical development, they are probably exceeded in 
others by large groups of the population. 

49. Attention should be drawn to the necessity of avoiding 
glare (filaments of lamps, small highly luminous sources of light 
and brilliant surfaces), objectionable shadows and the presence of 
too violent brightness contrasts in the field of view. Furthermore, 
the illumination of rooms, passages and stairways should be reason
ably uniform, and the latter should present sufficient contrast 
between treads and risers to minimise the risk of accidents. 

DEFECTIVE VISION A:-ID ILLUMINATION. 

50. In considering desirable values of illumination, account 
must be taken of the wide prevalence of defective vision. Accord
ing to certain studies, visual acuity decreases by 50% in the forty 

. years after adolescence. Even in childhood, defects of sight are 
fairly frequent. English reports quote 8% as the number defective 
among elementary-school pupils. 

The wide prevalence of defective eyesight is important, because, 
according to American research, persons with reduced visual acuity 
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appear to require higher illumination than do normal individuals. 
On the other hand, the question arises as to how far it is possible 
to prevent abnormalities of the eye by the use of adequate illumina
tion. This question has been studied, though not solved, in connec
tion with the development of myopia. The majority of studies 
hitherto carried out on the effects of illumination on the visual 
functions deal primarily with the efficiency of the latter and the 
subjective sensation of comfort produced. It is therefore highly 
desirable that our hitherto somewhat limited knowledge of the 
effects of illumination on the prevalmce of defects and diseases of 
the eye should be increased. 

METHODS OF DETERMINING ILLUMINATION. 

51. As in the case of insolation, engineers, architects, town
planning specialists and hygienists have at their disposal a whole 
series of methods for measuring illumination in connection with the 
many problems with which they are concerned. 

METHODS OF MEASURING ARTIFICIAL ILLUMINATION. 

52. It is not necessary to dwell here on the various photometric 
methods for the measurement of artificial illumination. Such 
processes have been brought to a high degree of precision. Portable 
photometers, in particular those in which the photo-electric cell 
emission or rectifier type is utilised, enable the illuminating engineer 
and hygienist to study problems of artificial illumination with 
sufficient accuracy. 

MEASUREMENT OF NATURAL ILLUMINATION. 

53. Numerous methods have been specially devised for the 
purpose of determining natural illumination. Some of these 
methods are purely photometric ; others determine the " daylight 
factor "; and some ascertain the solid angle subtended by· the visible 
sky (WEBER). 
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54. Owing .to the variations in natural illumination from day 
to day, and even from minute to minute, the practice has arisen of 
expressing the internal natural illumination at a given point in a 
room as a fraction of the external diiTuse illumination. This ratio, 
which is called the " daylight factor", has been found to remain 
substantially constant in moderately dull weather. Methods based 
on the determination of the daylight factor, which have been in use 
in England since the md of the last century, are being introduced 
to an increasing extent in other countries. 

55. Many methods of determining the daylight factor in rooms 
and models have been devised. These methods can be grouped as 
follows : 

(a) Photometric ; 
(b) Mathematical and graphical ; 
(c) Optical and photographic. 

56. In the photometric methods, use is made of: 

(z) Simultaneous observation by means of two photometers, 
one inside the room and the other on the roof ; 

(iz) Comparative photometers, allowing of a simultaneous 
comparison between the illumination of a point in the interior 
and the portion of sky visible from it. In this connection, 
mention may be made of the instruments of 'VEBER, THORNER 
and BARNARD. 

57. The mathematical and graphical methods are based for 
the most part on the use of" daylight factor diagrams " (Y/ ALDRAM, 
PLEIER), on which the outlines of the portion of sky visible through 
the window are traced. The " iso-daylight factor-lines " may then 
be plotted and are of great value in connection with building-plans 
and for determining desirable fenestration and desirable spacing 
between buildings. 

58. In the optical and photographic methods, the photographs 
or images of the portion of sky are superimposed on daylight-factor 
diagrams (cf. the instruments of SwARBRICK, BECKETI and DuFTO:"i, 
PLEIER and WALDRA}l). 
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WALDRAM's" daylight-factor gauge" is very simple and con
venient for measuring naturai illumination in existing premises, 
because it enables the daylight factor to be determined in situ. 

The no sky-line (the line behind which no sky is visible at table 
height) may rapidly be determined by direct observation or by the 

help of a mirror. 

FENESTRATION AND SPACING OF BUILDINGS IN RELATION TO 
NATURAL ILLUMINATION. 

59. · Attention has already been drawn to the complicated 
nature of the question of fenestration in the chapter on insolation. 
When drawing up building-plans, preparing town-planning schemes, 
or defining the principles governing fenestration, height of buildings 
and space petween them, architects, town-planning specialists and 
legislators must bear in mind the fact that light, not only enables 
one to see, but is also indispensable in view of its biological and 
psychological effects. 

60. As regards natural illumination, the methods of measure
ment mentioned above enable architects to plan their buildings 
for any degree of natural illumination desired. Town-planners and 
legislators are also able, through such methods, to decide how build
ings must be spaced so as to ensure that, with the fenestration 
adopted, the desired natural illumination of the dwellings shall be 
obtained. In view of the complicated nature of the question, it 
is impossible to put forward any general solution, and each case 
should be dealt with on its merits. 

61. In addition, detailed studies have been carried out in some 
countries, in particular the United States and Germany, which have 
made it possible to determine the dimensions of the windows under 
certain conditions from the direct readings of ta.bles and diagrams. 

62. Certain simple rules have also been given for determining 
the size of the windows according to the area of the rooms. Indi
cations of the proportions which should exist between the size of the 
windows and the area of the rooms vary considerably, however. 
Rules of this kind have been objected to on the grounds that they 
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do not take possible obstructions into account and that they ignore 
the shape and position of the window an'd the shape of the room. 
Although such rules may be very useful in certain cases, it is appar
ently impossible to apply them generally without making correc
tions for external obstructions, their reflecting powrr, and height 
and width of the windows. In any case, the area referred to should 
be that of the clear glass arra of the window. 

63. It should be remembered that windows may absorb a not 
unimportant quantity of radiation, according to their construction 
and according to the optical qualities, thickness and the state of 
cleanliness of the panes. Reflected light, though it cannot provide 
adequate illumination by itself, plays an important part : the use 
of light colours, which have a high reflective power, for decorations 
and finishes is particularly desirable both for psychological reasons 
and in order to improve the uniformity of illumination, both natural 
and artificial. 

ARTIFICIAL-LIGHTING FITTINGS. 

64. An enterprising industry has placed on the market in different 
countries a large number of fittings, but their value has not always 
been proved as far as their ellect on the visual functions is concerned. 
A detailed study of this subject should be undertaken by illuminating 
engineers in collaboration with hygienists and ophthalmologists, so 
as to define, on a scientific basis, the purposes for which these 
various lighting appliances can be recommended. 

V. CO~CLVDI:'\G RE:\IARKS. 

65. The results of the large amount of research work carried out 
in various countries into sunshine and light and its importance to 
mankind, consi8ered from the climatological, biological and phy
siological standpoints, provide a reliable scientific basis for the 
work of engineers, architects and t0'-"'11-planners. These also have 
a large choice of methods of measurement which have been worked 
out in detail and enable them to ensure the desired conditions of 
sunlight and illumination for their projects. 



600 INSOLATION Al)l'D LIGHTING 

New architectural designs and town-planning schemes have 
already been adopted in various countries, bringing sun and light 
to city dwellers who had hitherto been deprived of them. The work 
which has been done cannot fail to have a beneficial effect on the 
physical and psychological condition of the populations concerned. 

66. Such efforts must, however, be continued if a general solu
tion is to be found for what is one of the most important social 
problems of our time. 

Further research work is essential, so as to. fill the gaps in our 
scientific and technical knowledge. It is to be hoped that the many 
different speciaJists interested in these problems will undertake the 
studies advocated iD. this report, in close collaboration with each 
other, and as part of the activities of the various national committees. 

An exchange of information on the various aspects of the prob
lems is also essential. The collection by the national committees 
of fundamental data regarding insolation and illumination which 
can be used for the design of dwellings is also recommended. It 
should be pointed out in this connection that standard forms are 
available for surveys of the insolation and of the natural and arti
ficial illumination of dwellings. 

67. In addition to the studies already mentioned, it may be 
appropriate to indicate the value of a study by the Health Organisa
tion of the hygiene of clothing on the same lines as its present study 
of the hygiene of housing. 

68. It is also desirable that, for purposes of propaganda and 
education, the Sub-Committee's report should be made known as 
widely as possible. It should be communicated, in particular, to 
the faculties of the universities, the schools of hygiene, the technical 
schools and the various professional groups concerned, especially 
to those among whose members are architects, engineers, town
planning specialists, physicians and hygienists. 
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INTRODUCTION 

1. When determining its programme of work for the years 1937, 
1938 and 1939, the Health Committee of the League of Nations 
decided to include the question of physical education. 

The Committee felt that its work in this fkld could only be 
successfully pursued by appointing a Commission to formulate the 
scientific bases of rational physical education adapted to different 

ages. 
Before setting up this Commission, the Committee thought it 

advisable to convene a group of experts, in order to obtain their 
advice as to the orientation of the investigations and the choice of 
subjects. The group of experts met at Geneva on May 28th and 

29th, 1937. 

2. Subsequently, the Health Committee, at its session in Novem
ber 1937, decided that the terms of reference of the Commission 
on Physical Fitness should he to define the physiological bases of 

3.702.- S.d. N. 1.205 (F,) 1.475 (A,) 11;38. Imp. Darantiere, Dijon, 
1 
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rational physical education adapted to different ages. The Com
mission should be guided as far as possible by the conclusions of the 
consultation of experts held at Geneva in May 1937. 1 . 

3. The Committee also recommended that National Committees 
on Physical Education should be instituted, the International 
Commission being composed of representatives of the National 
Committees. It appointed Professor H. Laugier (France) Chair
man and Professor J. Dill (United States of America), Professor 
E. Hansen (Denmark), Professor B. A. McSwiney (United 
Kingdom) and D~. C. Wroczynski (Poland) Rapporteurs of the 
Commission . 

• 4. With a view to exammmg the possibilities of a practical 
application of the conclusions of the experts, Professors E. Hansen 
and B. A. l\lcSwiney carried out a study tour in several European 
countries. The .results of their studies are to be found in their 
report.• 

5. Following an exchange of views between the Chairman and 
Professor Hansen, the latter agreed to prepare a memorandum on 
the questions which should be discussed by the Commission at its 
next meeting. It appeared that the following items should be 
placed on the agenda of this meeting : 

(a) Discussion of the results of research work so far carried 
out in relation to the physiological effects of physical exercise. 
Definition of the conclusions which can be drawn from these 
results with a view to formulating the physiological bases of 
rational physical education.• 

(b) Preparation of a programme of studies to supplement 
the results of research work so far carried out.• 

(c) Establishment of a list of somatometric measurements 
and functional tests which should be universally recommended 
as descriptive of physical fitness and form.• 

1 See document C.H./Educ. Phys.fl. 
1 Document C.H.1314. 
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6. A meeting of the Rapporteurs of the Commission on Physical 
Education was held in Geneva on July 6th-8th, to discuss these 
questions. The following attended the meeting: 

Chairman: 

Dr. H. LAUGIER, Professeur de physiologio a Ia Sorbonne, Paris. 

Members: 

Colonel A. BAUER, President de !'Association nationale suisse de 
l'];:ducation physique, Berne. 

Dr. J. DILL, Professor or Industrial Physiology' Fatigue Labor
atory, Harvard University, Boston. 

Professor E. HANSEN, Director or the Institute for the Theoretical 
Study of Gymnastics, Copenhagen. 

Dr. B. A. 1\lcSwiNEY, Professor of Physiology, Sherrington School 
of Physiology, St. Thomas Hospital, London. 

Dr. c. WROCZYNSKI, School 1\ledical Inspector. at the l\linlstry or 
Education, 'Varsaw. 

REPORT 

A. GENERAL RECOMMENDATIONS 

The subject of physical education is one which still calls for a 
great deal of research. The scientific evidence available so far is 
meagre and the recommendations which can be made in the present 
state of knowledge are limited. 

Nevertheless, it appears possible to put forward the following 
recommendations : 

1. The term " physical education " must be understood to 
include all forms of physical exercises. 

2. Physical education should be developed in such a manner 
as to make it interesting for the individual. 

3. The subject of physical education cannot be developed 
independently but must be considered in association with 
nutrition. 

4. The aim of physical education should be not to develop 
" champions " but to benefit the whole community. 

5. Routine physical exercises should be taken in moderation, 
so as to bring about a sense of well-being. 
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6. It is desirable that physical education should be under
taken under medical supervision. 

7. No one should engage in strenuous training and com
petitive exercises without a medical examination. This pre
caution is particularly important for adolescrnts and for indi
viduals over 30 years of age. 

8. Strenuous exercise should be avoided during menstrua-· 
tion. 

9. It is inadvisable to allow strenuous competitions between 
subjects of widely different categories (especially children and 
adults). 

10. It is suggested that physical exercises should be spread 
over the week and not concentrated on one day. 

11. It is suggested that severe exercise should be avoidrd 
shortly before and two hours after meals. 

12. The evidence available shows that one of the best periods 
for physical exercise (physical education lessons) is in the 
middle of the morning, and two or three hours after the midday 
meal. 

13. It is desirable that corrective exercise classes should 
be developed. 

B. PROGRMC\IE OF LABORATORY RESEARCH 

The Committee suggested that investigations should be carried 
out under the following headings : 

1. Physiological research : 

(a) Effects of physical exercise on the physiological 
functions of the body ; 

(b) Specific effects of different types of exercise upon 
physiological functions at different ages. 

2. Anthropometrical investigations : 

The study of the characteristics of athletic types with 
regard to different countries. 
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3. Psychological investigations : 

The relation of intellectual development and physical 
development. 

1. PHYSIOLOGICAL RESEARCH 

The Committee suggested that the investigations of the l'ITccts 
of physical exercise and the study of specific effects of different types 
of exercise at different ages on physiological functions should be 
considered under the following headings : 

(1) Locomotor mechanisms ; 
(2) Cardio-vascular mechanisms ; 
(3) Blood ; 
(4) Respiratory mechanisms ; 
(5) Digestive mechanisms ; 
(6) Metabolism ; 
(7) Excretory mechanisms ; 
(8) Hormonal mechanisms ; 
(9) Nutrition. 

It was also pointed out that, not only the immediate effects, but 
also the permanent effects should be studied, and that attention 
should be paid to the temporal incidence (meal-times, etc.), and to 
constitutional type and sex and also to climatic conditions. 

(1) Locomotor Mechanisms. 

(a) Action potentials from individual muscle fibres. 
(b) The study of co-ordination and economy of movement of 

muscle groups, including the recording of movements by cinema
tographic photography, cyclographic recording and metabolic 
measurements. 

(c) Study of movements of joints. 
(d) Investigation on isolated muscles and muscle fibres. 

(2) Cardio-vascular Mechanisms. 

(a) Studies on heart output : 

( l) Heart rate ; 
(il) Minute volume. 
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(b) Size of heart. 
(c) Blood pressure. 
(d) Elasticity of arteries. 
(e) Peripheral circulation. 

(3) Blood. 

(a) . Morphological studies. 
(b) Physical and chemical characteristics. 
(c) Volume. 

(4) • Respiratory Mechanisms. 

(a) Lung volume. 
(b) Ventilation. 
(c) Interchange of gases. 
(d) Energy exchanges. 

(5) Digestive Mechanisms. 

(a) Motility. 
(b) Secretion of juices. 
(c) Absorption. 

(6) Metabolism. 

(a) Blood sugar regulation. 
(b) Protein. 
(c) Fat. 
(d) Temperature regulation. 
(e) Capacity for oxygen supply. 

(7) Excretory Mechanisms. 

(a) Kidney and bladder. 
(b) Sweat glands. 
(c) Large intestine. 

(8) Hormonal Mechanisms. 

Attention should be paid to the hormonal mechanisms, with special 
reference to the female subject. 
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(9) Nutrition. 

In studying the effect of exercise upon physiologiral functions, 
it is important to take into account the state of nutrition. 

Explanatory Notes regarding Physiological Research. 

Heart Output.-The validity of present methods, particularly 
as applied to young subjects, should be investigated. The output 
in relation to various sports, to the state of the cardio-vascular 
system and to age should be studied. 

Heart Rate.-Aside from observations on the heart rate while the 
above measurements are being made, interesting questions are : 

How does the acceleration of the pulse vary with respect to 
training ? 

What is the relation between " warming up " and the heart 
rate and heart output ? 

Blood Pressure.-Various methods have been used to measure 
the blood pressure. As the criteria employed vary with each 
method, it is difficult to compare the results obtained by different 
workers. It should be pointed out that, during work and imme
diately after work, the difference between the lateral pressure with a 
free flow and the occlusion pressure is very marked. Measure
ments obtained using the occlusion pressure, under these conditions, 
do not give a true account of the pressure of blood in the arteries. 
It is important that simple methods should be devl'loped for measur
ing the lateral pressure with a free flow of blood. 

Elasticity of Arteries.-Information on the state of elasticity or 
extensibility of arteries may be obtained from measurements of the 
pulse-wave velocity. 

Previous investigations have shown that individuals may be 
grouped into three classes. 

(a) Individuals with" hyper extensible "arteries ; 
(b) Individuals with" average extensible " arteries ; 
(c) Individuals with" hypo extensible " arteries. 

The extensibility of arteries decreases with age. The relationship 
of the extensibility of arteries with blood pressure is important. 
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The capacity for supplying oxygen in severe exercise, measured 
in litres of oxygen per minute, is an excellent measure of cardio
vascular fitness. The extent to which this function may improve 
with training, the variation in relation to various forms of sport, the 
dependence on age and sex and the degree to which it is influenced 
by the nutritional state are important questions. 

Blood sugar regulation should be investigated along the following 
lines : 

Does the regulatory efficiency vary with the age and state 
of training 'l 

How is it influenced by diet 'l 
What need exists for extra supply of sugar in various forms 

of sport 'l 

Blood volume and sweating are interdependent. All body fluids 
are reduced in volume by sweating. The capacity for work is 
thereby reduced and an eventual breakdown may occur. The 
supply of salt in palatable form (as in bouillon) may be advisable 
in such sports as tennis and football when played in hot weather. 
This question calls for careful examination. 

Lung Volume.-Measurements of the size of the thorax do not 
afford accurate information of the pulmonary ventilation. Infor
mation of pulmonary ventilation can only be obtained by specific 
measurements (tidal air, vital capacity, etc.). 

Investigations have shown that there is no strict relationship 
between the shape of the thorax and the vital capacity. Further, 
a large thorax does not necessarily indicate ability to perform 
severe exercise efficiently. 

Motility and Secretions of the Digestive Organs.-lnvestigations 
have shown that exercise may interfere with the movements and 
secretions of the stomach, etc. 

Further observations are necessary, not only to establish the exact 
effects of exercise on the digestive organs, but also to determine 
the optimum times for exercise with relation to meals. 

Metabolism.-Further investigation, as outlined by Christensen, 
Krogh and Lindhard 1 are desirable. 

1 
" Investigations on Heavy Muscular Work" Quart Bull. Htallh Org., · 

1934, 3, 388. • • 
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Kidneys.-Investigators have shown that during severe exercise 
the secretion of urine is inhibited. Further investigations of the 
effects of exercise on the function of the kidneys are desirable. 

2. ANTHROPQ}IETRICAL INVESTIGATIONS 

The Committee suggested that the following points should be 
studied: 

(a) The relationship between : 

(l) The values of various somatic measurements and 
the standard of attainment in various sports ; 

(ii) Between characteristic ratios of such values and 
the standard of attainment in various sports ; 

(b) The effect produced, in the course of growth, by the 
various methods of physical education and sports upon the 
values of somatic measurements and their ratios. 

3. PSYCHOLOGICAL INVESTIGATIONS 

The Committee considered that the following points should be 
studied : 

(a) The elementary psycho-physiological factors involved 
in the practice of various sports (time of reaction, attention, 
dispersion of attention, visual memory, auditory memory, 
precision and rapidity of movement, judgment of distance, 
quickness of eye, emotional excitability, self-control) ; 

(b) The effect of physical education and various sports on 
the measurable psycho-physiological factors. 

C. DOCUMENTARY STUDIES 

The Committee agreed that information should be collected on 
the following points : 

(a) The nature of the physical exercises, of the methods 
of training and of the types of sport in use in various countries 
according to sex and age ; 

(b) The' number of hours devoted to physical education 
in different countries at various educational stages ; 



1118 REPORT OF THE GROUP OF EXPERTS 

(c) Programmes of teaching for physical training instruc
tors (programmes of work of various physical education 

institutes) ; 
(d) The role of the physician (sports doctor) and of the 

medical officer in rei a tion to physical education ; 

(e) The award of badges for proficiency in physical exercise. 

D 

The Committee also agreed that evidence should be obtained of 
the best manner of utilising leisure hours during the· day and weekly 
rest-days and, in particular, the part played by physical education. 

E. TECHNICAL I~TERCHANGE OF RESEARCH 
WORKERS AND THE PROVISION OF FUNDS 

FOR STUDIES OF THE PHYSIOLOGICAL BASES 
OF PHYSICAL EDUCATION 

It was recommended that information should be obtained from 
national organisations and institutes of the facilities available for 
visiting research workers. 

It is also desirable that the national and international organisa
tions dealing with medical problems should set aside funds for the 
study of the physiological bases of physical education and for the 
technical interchange of research workers in this field. 

F. MEDICAL EXAMINATION OF THOSE TAKING PART 
IN PHYSICAL EDUCATION 

The Committee agreed that a medical examination form should 
be drawn up, so that the examination used for those taking part in 
physical education would be similar in different countries. 

The following form was adopted, and it was agreed that it should 
be circulated to the Health Administrations National Committees 
and to individuals suggested by members of the Committee for 
comments and observations. 
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MEDICAL EXAl\111\ATIOS FOR~!' 

Surname . . . . . . . . . . . . . . . . . . . . . . . . Christian names ................... . 
Address • . . . . . . . . . . . . . . . . . . . . . . . . Place and date of birth .•.....•...... 
School . . . . . . . . . . . . . . . . . . . . . . . . . . Class . . . . . . Place In class ......... . 
Club or organisation ..................................•........•....... 
Occupation .. . . . . . . . . . . . . . . . . . . . . . Occupation of parent ............•... 
Nationality ................•......................................... 

Colouring ............ ~ :i~: : : : : : : : : : : : : : : : : : : :: : :: :: ::: : : : : : : : : : : : : : : 
Measles 
Pertussis 
Mumps 
Chicken·pox 
Scarlet fever 
Typhoid fever 
Diphtheria 
Malaria 
Smallpox 

Past history . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pneumonia 
Pl•urlsy 
Rheumatism 
Tonsililis 
Tuberculosis 
Influenza 
Oli lis medIa 
Venereal diseases 
Chorea 
Convulsions (epilepsy) 

Operations ................•.................................. 
Injuries ...............................................•...... 

History of physical education .......................................... . 
••• • •• •• 0 •• ••••••••••••••••••••••••••••••••••• 0 •••••••••••••••••••••• 

• • • • • • • • •• • • 0 •••• 0 ••••••••••••••••••••••••••••••• 

Physical examination : Stout : Medium : Slender 

l 
tall ............................ . 

Appearance .. . . . . . . . . . . . . . . . . . . medium ........................ . 
short .................•.•...•.... 

~ 
number missing .................. . 

Teeth . . . . . . . . . . . . . . . . . . . . . . . . . number with caries ....•........... 
. number of bites .................. . 

a It is contemplated that such a form would be set out in such a way as to 
provide for the recording of findings of successive examinations. 
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I 
standing--em. . .............•....• · 

Height (without shoes) .... • .. • • sitting '-em. .................... . 

Weight (without clothes) .. .. .. • kg ......... · .. · · · .. · · · · · · .. · · .. .. 

1 Inspiration--em. . . · · · · · .. ·. · .. · · · .. 
Chest girth .................... t expiration--em. .. .............. .. 

fat •...•.....••.. · · · · · · · · · · •..... 

) 

subject obese ......... · • . · · · · · . · · · 

Ad1pose tissue · • · · · · · · · · · · · · · · · medium ....••..••... · • · • · · · · · · · · 
thin ............................ . 

~ 
marked •...........•.......••.... 

Muscular development .. . . . .. .. . medium · ...• · · · · · • · • · · · · · · • · · · · . 
poor .......................... .. 

Posture stooped .........•.•..•••..••....• 
Skeleton : ~ erect .......................... .. 

. . . . . . . . . . . . . . . . . . . any special characteristics observed .• 

Special characteristics of : 
(1) Spinal column· ........................................... . 
(2) Chest and sh01ilder blades ................................ .. 
(3) Limbs .................................................. . 
(4) Feet ................................•.....•...••........ 

Thyroid : normal. . . . . . . . . . . . . . . . . . . . . . . . . enlarged .... : ......... . 
Tonsils •...••........ ·•...... . . . Adenoids •............••.....•... 
Mouth breathing .... ·. :,. .......... : .. ............................ .. 
Other remarks ..••..•.......••..•...................•......••..... 

Lungs : Clinical examination ............................•...•......• 

X·ray examination ................................... : . .......... . 

Heart : ~ regular ........................ .. 
Rate • • .. • . . . • . . . . . . . • .. . . . Irregular ••........••............. 

etc. ............................ . 

Transverse diameter ................. , Percussion ............ . 
Auscultation . • . . • . . • . • . . . . . . • • • • . . . • X-rays •••••••.......... 

Peripheral circulation : 

Arteries • . . .. . • . .. Veins .. • .. .. • • • Capillaries •.....•....... 
Abdomen ....................................................... . 

Sense organs : 

Eyes: R........ L........ Corrected to: R........ L .......... . 
Wears glasses since .....••..•..• constantly, reading, distance. 
Colour vision ................................................ . 

Hearing •• • .. . .. . .. .. .. .. • .. .. • R .. .. .. .. .. . .. L ............ . 

1 Height from crown of head to plane of seat, the back being vertical-the 
seat being set at such a height that the femur Is horizontal. 
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Nervous system ••.••....... ·. . . . stable .......................... . ~ 
phlegmatic ...................... . 

excitable ........................ . 

Reflexes • . . . . • . . . • . . . . . . . . . . . . . ocular (light and accommodation). l knee jerks •....................... 

other ........................... . 

'·I I regular •...•..................... " enstruation •••••••.........•• 
Irregular •........................ 

Special examinaliom: 

Vital capacity 

Exercise test : 

15 complete knee bendings in 
15 sees., after sitting at rest 
for 15 mins. 

Blood pressure : 1 

Auscultory or oscillatory method. 

Sitting at rest : 

Before exercise 

Sitting after exercise : 

After 1 min ••......... 
After 3 mlns ......... . 
After 5 mins. . ....... . 

Urine: 

Breath holding . . . • . . . • . • . . . . . sees. 

Heart rate : 

Sitting at rest ................. . 
Standing at rest ............... . 

Sitting after exercise : 

After 20-30 sees •....... , ...... . 
After 2l mins ................. . 
After 41 mlns ................. . 

Systolic Diastolic 

Protein ........ ~ ............................................ . 
Sugar .................•...................................... 

Recommended for physical exercise : 

(a) Without restrictions ..••....... 
(b) With restrictions ............. . 
(c) For correl'tive purposes ........ . 

Unfit for exercise until .............. . 

1 Underline method used. 
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REPORT ON THE WORK OF 
THE HEALTH ORGANISATION 

BETWEEN JUNE 1937 AND MAY 1938, 
AND ON ITS 1938 PROGRAMME 

1.::-.ITRODUCTION 

According to its Statute-which is similar to that governing the 
various technical" organisations of the League of Nations-the Health 
Organisation includes a General Conference of a consultative character, 
the General Advisory Health Council, which meets once a year. 

The duties in this connection have been confined to the Permanent 
Committee of the Office international d'Hygiene publique, set up by the 
Rome International Agreement of December 9th, 1907. For this 
purpose, the Permanent Committee organises an Annual Assembly 
at which States Members of the League of Nations which do nol parti
cipate in the Office may be represented. 

Al this Annual Assembly, the Health Committee of the League of 
Nations presents "the report on lhe work of the Health Organisation 
during the past year and a statement on its programme for the following 
year". 

The report preSented by the Health Committee during the Annual 
Assembly of May 19th and 20th, 1938; is given below; il is proposed 
to publish these reports each year, so that readers may obtain a general 
view of the work carried out by the Health Organisation of the League 
of Nations. 
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OF FAR-EASTERN CouNTRIES ON RuRAL HYGIENE 

(Bandoeng, August 3rd-13th, 1937) 
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Following upon the European Conference on Rural Hygiene of 
1931, a number of delegations asked the League of Nations to call 
together a similar conference in the Far East. Thanks to the 
kindness of the Netherlands Government, the Conference was held 
at Bandoeng (Java) under the presidency of Dr. OFFRINGA, Director
General of Health Services in the Nl'therlands Indies. The Govern
ments of the following countries were represented : British North 
Borneo, Burma, Ceylon, China, Fiji and the South Pacific Islands, 
Hong-Kong, India, French Indo-China, Japan. Malaya, the Nether
lands Indies, the Philippines ancl Siam. In addition, obscrwrs 
were sent by the following : the Netherlands Indies Civil Service, 
the Colonial Institute of the Amsterdam Royal Association, the 
Rockefeller Foundation, the Central Statistical Bureau at Batavia, 
the Far-Eastern Association for Tropieall\Iedicine, the International 
Institute of Agriculture and the League of Red Cross Societies. 

The delegations were composed in such manner as to secure 
representations for all the various branches concerned with rural 
hygiene : health administration, local government, medicine, agri
culture, rural reconstruction, education, co-operation, etc. The 
agenda dealt with the organisation of medical and health services, 
rural reconstruction, sanitation and sanitary engineering, nutrition 
and measures for combating certain dtseases (malaria, plague, 
ankylostomiasis, tuberculosis, pneumonia, yaws and leprosy) in 
rural districts. · 

Five Committees were set up to deal with the various questions 
enumerated above. The report of the Conference 1 is similarly 
divided into five chapters, which record the work and findings of 
the several committees. 

(a) Medical and Health Services.-On this subject, two 
theses confronted each other : the unitary and the dual. 

• Document A.19.1937.1II. 
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In- the first case, medical care and health work are carried 
out by the same staff ; in the second casr, there are parallel 
and distinct services. The Conference concluded that, where 
a country possesses the necessary resources, it is preferable 
for it to maintain separate services, and to provide a central 
directing and co-ordinating body. If, however, resources do 
not permit of separation, the unitary system should be used. 
In this connection, the Conference put forward a number of 
recommendations dealing with the training of the technical 
staff. 

Members of the First Committee, who were mostly Directors 
of Health Services, laid stress on the difficulties encountered 
in obtaining a clear idea of the circumstances in which health 
services have to carry out their "'ork in the various countries. 
Statistical material is incomplete, and certain data are entirely 
lacking. Hence, one of the main recommendations of the 
Conference urges the selection of certain areas for detailed 
surveys of the various factors affecting the health situation. 
A scheme for such a survey is given in an appendix to the report 
of the Conference. Under this scheme, the Health Organisa
tion of the League of Nations is responsible for collecting and 
distributing the relevant documentary material and for main
taining contact with the investigating countries throughout, 
in order to secure the maximum degree of uniformity. This 
task will be carried out in the ordinary course through the 
Eastern Bureau at Singapore. 

(b) Rural Reconstruction.-The discussions threw into relief 
the importance and urgency of rural reconstruction as a primary 
responsibility of every Government. In this connection, it 
is necessary that the development of villages and groups of 
villages should be along comprehensive and effective lines. 
Close attention was given to the most suitable method to be 
applied for this purpose. The Conference laid stress on the 
necessity for securing the willing acceptance of improvement 
plans by the rural population, rather than having these imposed 
through administrative channels. 

Other recommendations of the Conference dealt with the 
important function of cduca tion, especially in agricultural 
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matters, and with the need for land reform and the methods 
to be employed to carry it out. The Conferen~e. realising the 
increasing importance of the role which must be played by 
women in rural reconstruction, urged that everything should 
be done to ensure that women shall be given every opportunity 
to develop their activities in this important field. The Confer
ence found that a number of countries possess experimental 
centres for rural reconstruction, and that these have worked 
out results which have proved applicable to other regions. It 
accordingly invited the Health Organisation to collect and make 
available information on these experiments, particularly by 
means of collective study tours. 

(c) Sanitation and Sanitary Engineering.-Vndcr this head
ing, the Conference adopted a series of proposals of which two 
deserve special mention : the first is concerned with the setting
up of local committees for small-village planning ; the other 
lays stress on the need for developing experimental research 
into measures of fly control, under the auspices of the Health 
Organisation. 

(d) Nutrition.-The report deals with the nutritive value 
of foodstuffs consumed in the East, with the surveys to 
be carried out there, and with the dietary standards to be 
applied in that part of the world. The technical report 
has been referred to the Technical Commission on Nutrition for 
examination. 

The recommendations of the Conference emphasise the import
ance of diet in relation to health problems in the East. Even 
more than in other parts of the world, the physical condition 
and general health of the individual are impaired by under
nourishment and malnutrition. To remedy this situation, the 
Conference urges that National Nutrition Committees should 
be established in each country and that they should include 
representatives of the public health, medical, educational, 
agricultural, animal husbandry and fisheries departments. In 
addition, there should be a central research institute in each 
country, specialising in nutrition, and a similarly specialised 
technical personnel, whose functions would be to promote the 
practical application of modern nutritional science. Close 

2 
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collaboration, both national .and international, should be 
maintained between research laboratories and the other insti
tutions c~ncerned. Accordingly, the Conference urges that 
the fullest co-ordination should be established under the regis 
of the League of Nations. 1 

(e) Measures against Certain Diseases in Rural Areas.
The last chapter of the report of the Conference contains a 
series of practical recommendations designed to assist Govern~ 
ments in their efforts to control malaria, yaws, ankylostomiasis, 
leprosy and mental diseases. As regards tuberculosis, pneu- . 
monia and plague, the Conference confined itself to emphasising 
the need for pursuing research work, and urged that national 
plans to combat those diseases should be forwarded to the 
Eastern Bureau at Singapore, so that information might use
fully be exchanged between the various countries. · Tubercu
losis, for instance, is one of the scourges of the Far East con
cerning which little is yet known. As the financial means at 
the disposal of Governments are generally limited, tuberculosis 
control plans are necessarily simple and adapted to local cir
cumstances. As regards malaria, the Conference emphasised 
the value of close collaboration between malariologists in 
the East and the appropriate commission of the Health 
Organisation. To this end, it suggested a series of measures, 
including the institution of special courses for anti-malaria 
engineers following the same lines as the existing International 
Course in Malariology. It is indeed essential to guard against 
the inordinate spread of malaria, which occurs when con
struction work is undertaken without regard to the necessary 
precautions. 

Such, briefly, is the record of the Conference. Emphasis should 
be laid on the profound influence exerted by the Conference in 
awakening public opinion, in drawing attention to the urgency and 
complexity of the questions included on its agenda, and in encourag
ing co-operation on the part of all those who, in various capacities, 
will be called upon to contribute to the practical application of its 

1 This question will be discussed In the chapter dealing with nutrition. 
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recommendations. The Conference relied largely for this purpose 
upon the help of the Health Organisation. The Health Committee, 
with the approval of the Council, has accordingly made the necessary 
arrangements to lend its assistance in this field. 

2. lNTER-GovER:sMENTAL CoNFERENCE 

OF A~IERICAN CouNTRIES ON RuRAL HYGIEXE 

During the 1936 Assembly, fifteen delegations, mostly from Latin 
America, expressed the hope that a Conference on Rural Hygiene 
would be organised for the continent of America. The Mexican 
Government having intimated that it would be pleased to see the 
meeting take place in 1\lexico City, and the Council having accepted 
this suggestion, the Conference will take place in 1\lexico City from 
November 10th-20th next. 

The technical preparation of the Conference was entrusted by the 
last Assembly to a Committee, which included a representative of 
the International Labour Office. Last December, the Committee 
visited Mexico City and Washington in order to draw up, in full 
agreement with the l\lexican Government and the Director of the 
Pan-American Sanitary Bureau, the agenda of the future Conference, 
to which all the countries of America were invited. The agenda 
which emerged from these consultations comprises the following 
five chapters : 

I. Organisation of Rural Medical and Health Services : 

1. Curative medicine in rural areas. 
2. Preventive medicine In rural areas. 
3. Health Insurance and medical assistance in rural areas. 

II. Selected Problems of Disease in the Rural Environment. 

1. Malaria. 
2. Tuberculosis. 
3. Pneumonia. 
4. Helminthiasis. 
5. Typhoid and paratyphoid fevers. 
6. The dysenteries. 
7. Leprosy. 
8. Venereal diseases. 
9. Alcoholism. 
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Ill. Medical and Health Survey of a Rural Region : 

1. The aims and utility of a survey. 
2. !llethods of conducting a survey. 

IV. Nutrition in Rural Districts. 

V. Conditions of Rural Lift : 

1. Housing. 
2. Rural sanitation. 
3. Rural betterment. 

The omission from this agenda of any of the great pestilential 
diseases, some of which are characteristic of rural districts, is due 
to a desire to avoid as far as possible dealing with the same subjects 
as the tenth Pan-American Sanitary Conference which will be held 
in Bogota next September. Each item on the agenda will be dealt 
with by a rapporteur of acknowledged scientific authority. 

The Mexican Government has left no stone unturned to ensure 
the success of the future Conference ; for its technical preparation, 
it has set up a Committee which includes senior officials of the public 
health service, and it has also been kind enough to grant every 
material facility. 

The Health Committee suggested to the Council that the President 
of the Conference should be Dr. Leonides ANDREU ALMAZAN, 
Director of the Mexican Department of Public Health. 

3. EuROPEAN CoNFERENCE ON RuRAL LIFE 

The 1931 European Conference on Rural Hygiene came to the 
conclusion that it would be advisable to call together a new Confer
ence after a lapse of five years " to examine the results achieved 
and to adapt its recommendations to current problems and to the 
progress of public health technique ". It also asked the Health 
Organisation to arrange for the study of various problems of which 
it drew up a list. I 

Thus, in 1931, the Health Organisation found itself entrusted with 
a definite task-that of directing technical studies and preparing 
for a future Conference. The periodical reports on its work show 

1 See" Triennial Plan of Work of the Health Committee", document C.219. 
111.159.111.1937, pages 9 and 10. 
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that, apart from the conferences just mentioned, the llealth Orga
nisation has organised and co-ordinated the research which various 
institutes and schools of hygiene in Europe were kind enough to 
undertake. The research may be classified as follows : 

(a) Sanitation : Water supplies, analysis and testing of 
sewage, treatment of garbage and manure, prevention of fly
breeding, etc. 

(b) • Prevention of the most serious diseases in country districts: 
Tuberculosis, typhoid, undulant fever, etc. 

(c) Medical and sanitary assistance : Cost and efficiency 
of various types of health services: maternity and child welfare, 
training of technical personnel of health services, etc. 

(d) Medico-social protection of rural populations: Nutrition, 
housing, rural planning, etc. 

The essential fact that emerges from this very cursory review 
is that an attempt has been made to carry out a systematic survey 
of rural life and of the factors which exercise an influence on the 
health of rural communities. Methodical efforts were directed, 
first, towards problems of general health ; secondly, to measures 
for the prevention of diseases which constitute a particularly serious 
problem in rural regions, and, thirdly, to the necessity of endowing 
rural districts with medical equipment for the protection of health. 
Lastly, the Health Organisation had to consider the material living 
conditions which constitute the basis of rural reconstruction : nutri
tion, housing and physical training. 

The foregoing considerations explain the Health Committee's · 
desire to extend the scope of the new Conference, which was agreed 
on in principle as far back as 1931. It realised that it was impossible 
to dissociate the health, economic and social aspects of rural recon
struction. That is why it came to the conclusion that, at the new 
Conference, " rural hygiene questions must be placed in their 
general setting-namely, that of rural life-while account must be 
taken of the factors of all kinds which come into play". 

The 1937 Assembly endorsed the Health Committee's conclusions 
by deciding to convene, in 1939, a European Conference on Rural 

Life.1 

• Document A.48.1937, page 4. 
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A Preparatory Committee was set up to determine the field of 
action and the agenda of the Conference. The Health Committee 
proposed that the following questions should be singled out : 

Enteric fever ; 
Brucellosis ; 
The incidence of tuberculosis and methods of tuberculosis 

control; 
Health indices ; 
Nutrition; 
Housing. 

4. SIXTH 1\IEETING OF DIRECTORS OF INSTITUTES AND SCHOOLS 
OF HYGIENE IN EUROPE (November 22nd-27th, 1937) 

It will be remembered that the chief object of these meetings is 
to examine the work carried on by the institutes and schools under 
the regis of the Health Organisation, and their programme of activity 
for the future. These studies are now taking the form of technical 
preparation for the work of the future European Conference on Rural 
Life. That is why the institutes in question have drawn up a pro
gramme of work dealing with the questions set out above. The 
programme includes research work, to be continued or initiated, not 
only in the laboratory, but also and above all in the field, dealing 
with the health and economic factors influencing the incidence of 
enteric fever, the brucelloses and tuberculosis, the determination 
of their comparative importance and the framing of a plan of cam
paign adapted to the conditions of rural life, taking into considera
tion the financial consequences of such a step. In the sphere of 
nutrition, there are to be surveys for the determination of the actual 
food consumption of certain specified communities and the bringing 
to light of possible cases of malnutrition. 

5. EuRoPEAN RuRAL HousiNG ExHIBITION 
(June 17th-November 25th, 1937) 

The Health Organisation had the good fortune, thanks to the 
generosity of the French Government, to have at its disposal last 
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year a pavilion in the Exposition internationale des Arts et Tech
niques de Ia Vie moderne. Under its regis, thirteen European 
countries,1 the Institute of Public Health at Rome, the Hygiene 
and Water Board and the Milk Committee presented exhibits in 
connection with the modern hygiene of housing and rural environ
ment. The Health Organisation also exhibited a series of graphs, 
descriptive tables and publications relating to its activities in the 
sphere of rural hygiene. 

The national stands included panoramas of model villages, scale 
models of rural dwellings, maps and tables to demonstrate the basic 
principles underlying modern rural community planning. Other 
similar illustrations concerned public services, such as drinking
water supplies, dairies, co-operatives, slaughter-houses, schools, 
hospitals, etc. The French exhibit showed in particular the results 
of an enquiry carried out by the Ministries of Agriculture and 
Public Health into rural housing. ·The results of this enquiry 
were subsequently published.• Greece presented exhibits showing 
the work accomplished by the American Near East Foundation in 
collaboration with the Ministry of Health. The Netherlands exhibit 
gave a special place to the draining of the Zuyder Zee. 

II. TECHNICAL WORK 

1. BIOLOGICAL STANDARDISATION 

In the person of Dr. Claus JENSEN, who died in January last, the 
Health Organisation has lost a collaborator of outstanding scientific 
eminence and devotion to his profession. As head of the Biological 
Standards Department set up at the Copenhagen Serotherapeutic 
Institute under the auspices of the League, he was in charge of the 
preparation, preservation and distribution of the twelve standard 
sera so far adopted for international use. The ability with which 
he carried out this difficult task, the value of his experimental work 

• Belgium, Bulgaria, Czechoslovakia, Denmark, France, Greece, Hungru:y, 
Lithuania Luxemburg, the Netherlands, Roumania, Sweden and Yugoslavia. 

• " L'habitation en France : Rapport de Ia Commission technique de !'Habi
tation du Ministl~re de Ia Sante publique." Imprimerie Nationale, 1937. 
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ori the assay of ·diphtheria antitoxins by the cutaneous method, 
and the interest attaching to his recent studies of poliomyelitis and 
the' assay of convalescents' serum had won for him a scientific 
reputation going far beyond the bounds of his own country. The 
Health Organisation could.not fail to ·pay a tribute to the memory 
of a deeply regretted collaborator. 

ThiS year again experimental work has been concentrated on the 
questions put down for study by the Inter-Governmental Conference 
on Biological Standardisation of 1935. 

Although still incomplete, the comparative assays of five tetanus 
antitoxins carried out in five laboratories according to a pre-arranged 

' scheme already wat;raut certain conclusions : where the standard 
method and the same test toxin are used, the resulting assays do not 
vary by more than 100/o- But variations are more considerable 
where different methods and toxins are employed. 

The problem is therefore to determine the causes to which may 
be ascribed the differences revealed as between the various toxins. 
In the first place, it will be necessary, as a basis for the measurement 
of toxins, to ascertain whether the slant of the neutralisation curve 
always remains the same and, further, whether a given strain always 
yields ·the same type of toxin. This problem is now being 
investigated. · 

The possibility of standardising the European anti-viper serum 
is to be investigated by the Copenhagen Institute. Recent publica
tions show that three varieties of the European viper (V. aspis, 
ammodytes and berus) secrete venoms of very similar antigenic 
potency. Standardisation should therefore bear in the first place 
upon the venoms of those three varieties. . 

The Co~nhagen and Zagreb institutes, having now agreed upon 
the principle which is to underlie the assay, will Shortly proceed to 
a comparative examination of the anti-viper sera supplied by four 
European laboratories. 

·Last year, Professor FoasSMANN, of Lund, pointed out that only 
the anti-toxic potency of the staphylococcus .antitoxin selected in 
1934 as an international standard had been standardised, and not 
its anti-bacterial potency. Experimental work publiShed by a 
number of institutes has Shown that staphylococcus toxin can be 
split up into a series of fractional toxins possessing differing pro
perties. While the " fraction, which the international standard 
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$eTUm neutralises, exerts a strong necrOti<f and hremolytic action, 
the y fraction, which Professor FoRSSMANN appears to have used, 
has a much less marked necrotic effect. hi order to obl:aiB an assay 
in terms of the standard serum, a toxin must be used of.whlch the 
various properties are accurately known, and the attention of the 
institutes concerned should be drawn to this point. 

As in each previous year •. the Copenhagen Institute has verified 
the titre of national standards of diphtheria antitoxin against the 
international standard in its keeping. In two cases, variations in 
potency amounting to 5% have been brought tO light. 
. In· eonnection with gas-gangrene antitoxins, the objections raised 
against the basic principle ripon which the assay rests by Professor 
M. WEINBERG have not been overlooked. If it should prove a fact 
that, iri order to obtain valuable results, it is necessary, as Profes
sOr WEINBERG urges, to employ, not only the same standard serum, 
but also the same sample of toxin, this would be a finding of consi
derable importance, the. more so since it might prove to be a general 
rule applicable to all the antitoxic sera. For this reason, and with 
Professor WEINBERG's consent, comparative a§says; undertaken by 
way of coqnter-check, of the. B. perfringens antitoxin have been 
entrusted to laboratories in four different countries. 

In the light of the striking results obtained in treating pneumonia 
with a serum of the homologous type, the Copenhagen Institute has 
undertaken the preparation of the whole range of sera, both agglu
tinating and therapeutic, corresponding to the thirty-two types of 
pneumococci so far identified. This will make possible both a rapid 
diagnosis of the type concerned, and homologous serotherapy. 

The question which now arises is whether, in addition to the 
international standards previously adopted for sera of types I and II, 
it would not be desirable tO provide further standards correspond
ing to the other types of pneumococci, or at any rate those types 
which are most frequently encountered. 

This is one of the questions which the serologist members of the 
. Permanent Commission on Biological Standardisation will have to 
examine at their next meeting, which it is proposed to hold at the 
end of September. · 

Before leaving the field of serology, it should be added that a 
report on the assay of anti-anthrax serum has been prepared by the 
Bucharest Institute, while the work in progress at Copenhagen with 
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a view to laying down a standard of purified tuberculin is nearing 

completion. . 
As regards vitamins, it has been expected that a new Standardi-

sation Conference would be able to meet this year. Recently 
acquired experimental data have, however, opened up new avenues 
and it would be a definite gain if this Conference were postponed 

until1939. 
. In the case of vitamin A, for example, there is every ground for 
believing that, within the next six months, a pure stable preparation 
will be available which could with advantage be substituted for the 
present international standard consisting of p-carotene. Similarly, 
in the case of vitamin D, the recently isolated substance known as 
vitamin D3 appears to be identical with the active principle contained 
in cod liver oil. Should this prove to be the case, the new substance 
would make a more suitable standard of the antirachitic vitamin 
than does irradiated ergosterol. Here again, however, the conclu
sion of the clinical tests on man and on animals must be awaited. 
Finally, it is possible that, within the next twelve months, our know
ledge of vitamins B2 and E may have reached a stage at which 
standardisation will become possible. 

At the moment, the standard which most requires improvement 
is that of vitamin B1, of which the stock is now practically exhausted. 
Since synthetically prepared crystallised preparations of vitamin B1 
are now available, it would be of advantage to replace the present 
international standard, which is an impure product, by pure vitamin. 
The Director of the Hampstead Institute has been able to collect 
a stock of 50 grammes of crystallised vitamin B1 and has submitted 
samples to a large number of European and American laboratories 
with the request that they should define the international unit of 
vitamin B1-which has rem.ained unchanged-in terms of the pure 
substance. If the results of those assays agree, the change over to 
the new standard preparation might be carried out without delay 
by agreement between the experts who took part in the last vitamin 
conference. 

The problem of the standardisation of hormones is to be further 
considered by a conference which is to meet in Geneva in August 
n.ext; this conference will not consider merely, as on previous occa
Sions, the sex hormones, but will pay special attention to the anterior 
lobe pituitary hormones. 



OF THE HEALTH ORGANISATION 635 

With a view to drawing up the agenda of the Conference, and 
obtaining adequate stocks of the hormones likely to be standardised, 
the Hampstead Institute has circulated two memoranda; together 
with a questionnaire, to some eighty scientists. From the large 
number of replies received, it would appear that the standardisation 
of the gonadotrophic hormone of human urine of pregnancy and of 
the thyrotrophic, gonadotrophic and lactogenic hormones o( the 
anterior lobe of the pituitary gland is considered highly desirable 
and technically feasible. 

It should be remembered in this connection that the Hampstead 
Institute had met with considerable difficulty in bringing together 
an adequate stock of crystallised progesterone, the substance which 
was to constitute the international standard of the progestational 
_ hormone of the corpus luteum, in accordance with the decision of the 
1935 Conference. 

Now, in October last, two samples of progesterone offered by 
German factories were added to a sample prepared at Hampstead, 
giving a total quantity which, however, amounted to less than 
3 grammes. In view of the small quantity available, there was no 
alternative but to supply the standard preparation in ampoules of 
20 milligrammes, instead of 100 milligrammes as recommended by 
the 1935 Conference. Moreover, the standard progesterone is not 
crystallised in the form of needles, as had been anticipated at the 
time of its adoption, but is present in the more stable form of pris
matic crystals. 

Finally, it may be mentioned that a further number of countries 
have officially set up national distribution centres within the mean
ing given to the term by the resolutions of the 1935 Inter-Govern
mental Conference for Biological Standardisation. They are : Chile, 
France, Japan, Roumania and the Union of Soviet Socialist 
Republics. 

In Chile, in addition, the use of international standards has been 
made compulsory by a decree of the General Directorate of Health. 

Mention should be made in this place of the attempts made to 
standardise the agglutination reactions used in the diagnosis of salmo
nelloses and brucellosis. 

In connection with the Widal test, a further number of assays 
were carried out in 1935 j36 at the Bucharest, Copenhagen, Oxford 
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and Warsaw institutes, in order to ascertain whether, owing to the 
variety of methods employed, considerable errors might not arise 
and whether the test could be rendered more accurate by using 
standard suspensions such as those prepared by the pathological 
laboratory of the University of Oxford. 

The results of those assays, which are set out in a report by 
Dr. A. FELIX and Dr. A. D. GARDNER,1 did not show complete 
concordance, and pointed to the need for further research in this 
field; a meeting of experts was held in London in November 1937, 
in order to lay down the main lines of such research. 

After setting out in detail the technique recommended by them 
for the Widal test-a technique based upon the use of separate 
suspensions for the measurement of 0 and H agglutinations-the 
experts recommend the creation of an international centre which 
would distribute to authorised national centres standard sera, 
standard suspensions and typical cultures, in order that the results 
obtained by the Widal test might be rendered more uniform and 
comparable. 

To improve the diagnosis of brucellosis by agglutination tests, 
the experts lay stress on the advantages which, here again, would 
attend the creation of an international centre to distribute standard 
sera, typical cultures and standard suspensions. 

Finally, reiterating a proposal put before the International Micro
biological Association in 1937, the experts expressed the wish that 
an international centre should be set up, preferably at the Copen
hagen Institute, for the identification of salmonella strains. 

These various proposals have been referred to the Permanent 
Commission on Biological Standardisation for study. 

2. MALARIA 

I. Three-year Plan of Work. 

In laying down its three-year plan of work, the Health Committee 
confmed i~elf to ~ few gene~} indications as to the investigations · 
to be camed out mto malana, and decided to consult the Malaria 
Commission on the exact terms of the programme of investigations 
to be laid down. 

1 "The Serum Diagnosis of Enteric Fever." Bull. H•allh Org., 1937, 6, 223. 
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This consultation took place in October 1937, and the Committee 
was thus able at the beginning of November to submit to the Council 
its plan of work on malaria. 

1. The first section constitutes a programme of research into : 

(a) Malaria Immunity.-The collaboration initiated in 1933 
between the Horton laboratory and a number of Roumanian 
centres is to be continued; it has al;eady resulted in the collec
tion of important data on questions of immunity in relation 
to various species and strains of parasites. 

The Commission also recommends that tl1erapeutic and pro
phylactic experiments should be undertaken, in order to deter
mine bow drugs act upon the processes of immunisation 
or premunisation of the organism against various species of 
parasites. 

(b) Drug Prophylaxis.-Experiments are to be undertaken 
to confirm and to define the prophylactic action of bi-weekly 
doses of 0.02 grm. of atebrin. On a more general plane, an 
effort will also be made, having regard to the toxicity and the 
cost of the drug, to determine how far the prophylactic dose 
may be reduced once the optimum degree of concentration in 
the blood has been secured. 

(c) The Bionomics of Anophelines.-lnvestigations are to 
aim, on tlie one hand, at measuring tlie longevity of malaria
carrying species of anophelines and, on tlie other hand, at 
ascertaining the geographic distribution of the various forms 
assumed by given species, as well as tlieir biology, their rela
tionship to malaria, etc. 

(d) Insecticidal Spraying.-The value of this method in 
destroying adult mosquitoes is to be investigated ; this will 
necessarily involve consideration of the habits of vector 
anophelines. 

(e) Naturalistic Methods of Malaria Control-namely, the 
methods adopted by man to modify one or more of the natural 
factors, dependent upon physical, chemical and biological 
conditions, which render water malariogenic, so as to prevent 
mosquito-breeding, to destroy larvre or even to divert adult 
mosquitoes from man to animals. It will be necessary to 
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stimulate scientific advance by collecting the existing informa
tion and by publishing a critical study of what is being done 
along these Jines. The task has been entrusted to Dr. L. W. 
HACKETI, with the collaboration of a worker from the East. 

(f) Finally, the Commission will continue to .follow the 
question of malaria in deltas, and that of the connectwn between 
housing and malaria. 

2. The Council has approved the Health Committee's proposal 
that the Governments concerned should be consulted as to the 
desirability of convening an inter-governmental conference on anti~ 
malaria drugs ; the agenda of such a conference might usefully 
include the present level of production of such drugs, the probability 
or possibility of increasing production in the future, prices and 
methods of distribution. 

3. The Health Committee is contemplating undertaking a study 
of the results of anti-malarial measures and, more particularly, 
anti-larval measures in the Mediterranean Basin. Such a study 
might be used as a basis for the preparation of a new general report 
on the principles of malaria control. 

4. The Health Committee has requested Sir Rickard 
CHRJSTOPHERS and Professor L. W. HACKETI, Professor W. 
ScHUEFFNER and Professor E. SERGENT to prepare a draft report on 
the standardising of terms used in malariology. 

II. Fourth General Report of the Malaria Commission. 

It will be recalled "that the Malaria Commission, in 1935 and 1936, 
carried out a series of experiments in treatment and prophylaxis, 
in order to compare the efficacy of synthetic drugs with that of 
quinine. The programme of these experiments, which was identical 
in the various countries, had been carefully drawn up in advance 
and involved the use of the same drugs, doses and methods of 
administration and observation. The experiments covered a total 
of 12,288 subjects. They were carried out in Algeria, Italy, the 
Federated Malay States, Roumania and the Union of Soviet 
Socialist Republics, under the direction of Professor E. SERGENT, 
Professor G. BASTJASELLJ, Professor N. KINGSBURY, Professor M. 
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CmCA and Professor P. SERGUIEFF. On the basis of the results of 
those experiments and of the existing literature, the Commission 
drew up and has just published its fourth general report.l The report, 
which represents the unanimous opinion of the Commission, was 
prepared by a drafting Committee consisting of Professor E. SERGENT, 
Colonel J. A. SINTON, Dr. C. BALFOUR and Professor G. PITTALUGA. 
The annexes include an account of the experiments, a biblio
graphical digest and the text of the comments on the report 
submitted by various members of the Malaria Commission. 

As regards individual treatment, the scheme followed consisted 
of 1 grm. of quinine per diem for seven days, or 0.30 grm. of atebrin 
per diem also for seven days (adult doses). 

The action of the two drugs on acute clinical symptoms appears 
to be equally rapid in the case of benign tertian, but is slower in 
the case of malignant tertian, the various strains sometimes showing 
considerable deficiencies as regards their reaction to the drug. 
Splenomegaly appears to yield more readily to quinine than to 
atebrin. But the reduction is more lasting when it has been 
obtained by means of the latter drug and where the population is 
exposed to frequent re-infection. The influence of atebrin in pre
venting relapses is more marked than that of quinine, especially in 
the case of benign tertian and of certain strains of malignant tertian. 

·There is no good reason to suppose that quinine treatment can 
retard the immunisation process, with the doses and methods 
adopted in these experiments ; the action of atebrin on that process 
has, on the other hand, not yet been completely clarified. 

Plasmoquine should never be used alone ; in combination with 
quinine or atebrin, it has a marked action in preventing relapses, 
especially of benign tertian, while small doses of 0.02 grm. per diem 
appear to be readily tolerated. No ill-effects need be feared from 
the simultaneous use of quinine and plasmoquine, but if it is desired 
to use atebrin and plasmoquine, it appears to be preferable not to 
administer the latter drug until the atebrin treatment has been 
completed. 

As regards collective treatment, atebrin used in daily doses of 
0.30 grm. (for adults) for five or seven days has the same effect as 

• " The Treatment of Malaria : Fourth General Report of the lllalarla Com
mission."' Bull. Heallh Org., 1937, 6, 895. 
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· · · · d s of 1-1 30 grm. per diem for five, seven or a qumme g1ven m ose · . . . 
b f days Apart from the financial considerations, 

greater num er o . 
there are no grounds for preferring one drug to the ~ther .. The 
conduct of collective treatment "l'lill depend upon the mtens1ty of 

the endemic condition. _ 
Collective treatment \'lith quinine or atebrin can be usefully 

accompanied or followed by treatment \'lith plasmoquine, as this 
mil tend to reduce the number of gametocytes and the risk of relapses. 

There are, however, vast malarial regions, especially in the tro
pics, where collective treatment of this type cannot be carried out. 
In such cases, an effective and rapid treatment of clinical cases 
must be provided for and organised, in order to reduce morbidity, 
mortality and physical incapacity .. Since medical supervision is 
often difficult, if not impossible; cinchona alkaloids appear to be 
indica ted in such cases. . 

No method of collective drug prophylaxis will yield good results 
unless applied to disciplined groups of population placed under 
strict supervision. In this connection, the report recommends the 
use of daily doses of quinine (0.40 grm. throughout the period during 
v.hich malaria is transmissible, and even for a few weeks thereafter) 
or of bi-weekly doses of atebrin (from 0.20 to 0.40 grm. weekly) 
under certain conditions. The daily dose of 0.05 grm. of atebrin 
suggested for prophylactic purposes proved inadequate. The 
harmlessness of quinine permits its administration by subordinate 
personnel without permanent medical control, but such control is 
essential in the case of atebrin. 

The use of plasmoquine for purposes of collective prophylaxis 
would only be justified in the case of a well-disciplined population 
for which medical assistance was constantly available, and with the 
particular object of preventing the transmission of the infection 
to the anopheles. The question of the dosage and method of admi
nistration of atebrin and plasmoquine to children cannot be looked 
upon as definitely settled as yet. 

Up to the present, experience has shown that eradication by means 
o! ~~ugs is, in pra.ctice, not to be hoped for. Apart from the impos
siblhty of reachmg all inhabitants in good t' •t h d . . . Ime, 1 as prove 
ImpoSSible to kill all the parasites in every single carrier. 
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3. OPIUM 

I. Application of Articles 8 and 10 of the 1925 Geneva Convention 
and Article 11 of the Convention for the Limitation oflll anufaclure. 

(a) .In accordance with the procedure laid down in the Conven
tions, the Health Committee submitted to the Office international 
d'Hygiime publique a request by the Advisory Committee on the 
Traffic in Opium that a new substance-desomorphine-should be 
placed under control (April 1937). 

(b) In October 1935, the Health Committee had adopted a 
resolution to the effect that preparations made from tincture or extract 
of Indian hemp should be brought within the scope of the interna
tional Conventions. However, some Governments only accepted 
the resolution with certain reservations. The Committee accordingly 
considered that these reservations should be examined, in order 
if possible to restate its former decision in fuller and more detailed 

· form and to secure the unanimous approval of the contracting 
parties. It therefore laid the reservations before the Permanent 
Committee of the Office (October 1937). 

II. Codeinism. 

As the Governments of Canada and the United States of America 
had drawn attention to ·certain cases of codeinism discovered in 
their territory in recent years, the Health Committee was requested, 
at the suggestion of those two countries, to include the problem 
of codeinism in· its work. For this purpose, it consulted certain 
scientific institutions and · psychiatrical and pharmacological 
experts. It is also engaged on the preparation of a report based 
on a critical analysis of all that has been published on the question 
up to the present.l The results of this work will be placed at the 
disposal of the Advisory Committee on Traffic in Opium. 

III. Determination of the Morphine Content of Opium 
and the Cocaine Content of Coca Leaves. 

In 1930, the Health Committee was invited to have a standard 
method worked out for the determination of the morphine content 

• See p, WoLFF : The Significance of Codeine as a Habit-forming Drug. 
Bull. Health Org., 1938, 7, 546. 

3 
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of raw opium, with a view to this mefrod being adopted for the 
practical control of the manufacture of morphine. After study 
extending over three years, an expert Committee succeeded in 
establishing a procedure which is now known as the" international 
method ". Since that time, the experts have carried on their work 
with a view to eliminating certain defects inherent in this method 
of assay, at the same time comparing it with other methods. They 
have also done similar work with regard to the cocaine content of 

coca leaves. 
In October 1937, they placed on record the fact that methods of 

cocaine assay are now definitely fixed for both coca leaves and raw 
cocaine. So far as the morphine assay is concerned, they came to 
the conclusion that the international method,1 notwithstanding 
such defects as may still attach to ii, presents certain advantages 
over others so far known. 

4. NuTRITION 

The Technical Commission on Nutrition held its third se-ssion • 
in November 1937. 

1. At its first two sessions, the Commission endeavoured io 
define, in the light of modern conceptions of physiology, what 
principles of nutrition would most suitably ensure the rational 
development and optimum maintenance of the organism. The 
result of its work was the " General Report on the Physiological 
Bases of Nutrition "I published in September 1936. 

At the end of the report, there appears a list of ten questions 
which the Commission recommended for further study : 

A. Assessment of the nutritional state of children. 

B. Nutritive food requirements during the first year of life. 

C. Minimum vitamin and mineral requirements .. 

1 
" Metho~ of assaying the Content of Morphine In Opium and of Cocaine 

In Raw Cocatne and In Coca Leaves.'' Bull. Health Org 1938 7 429 

Th~ d" 5Rep~rt .~Y the Technical Commission on Nutriti~n on' the w~rk of Its 
•r eSSion. Bull. Htalth Org. 1938 7 460 
I "R t h ' ' ' • epor on t e Physiological Bases of Nutrition " Quart. Bull. Health 

Org., 1936, 5, 391. ' 
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D. :'rliriimum fat requirements. 

E. The nutritive and " supplementary" values of the 
different protein-containing foods, to determine to what extent 
and in what forms animal protein is necessary for growth and 
health. · 

F. The relative nutritive value of different cereals according 
to the degree of milling. 

G. The extent to which the increasing consumption of 
sugar is detrimental to health. 

H. Influence of climate on food requirements. 

I. The extent to which diets in common use fall below the 
standards recommended in the report. 

J. The optimum amount of milk required at different ages. 

The Commission's report was communicated to the learned 
societies and scientific institutions of several countries with a view 
to securing their observations and their co-operation in the aforesaid 
studies . 

. 2. The Technical Commission could obviously not hope to make 
a systematic frontal attack on all ten questions. It therefore 
concentrated its attention in 1936 and 1937 on the first five and 
the last. 

(a) Assessment of the Nutritional State of Children.-In December 
1936, a meeting was held of rapporteurs of the various Commissions 
working on this question on behalf of the learned societies and 
scientific institutions mentioned above. In their report,' they 
recommended three kinds of enquiries. The first of these is a general 
one and its object is to enable the state of nutrition of large numbers 
of children to be assessed ; the two other types provide for more 
detailed and more elaborately scientific investigations on far fewer 
subjects-they involve somatometric, clinical and physiological 
tests, designed to detect the first signs of malnutrition at the earliest 
possible moment. 

• " Report 11n the Work of the Group of Experts appointed to study Methods 
of assessing the State of Nutrition In Infants and Adolescents ". Bull. Health 
Org., 1937, 6, 129. 
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(b) Nutritive Food Requirements during the First l'ear of Life.
A similar method was employed in the study of this question. The 
rapporteurs also met in December 1936 and drew up a memoran
dum 1 containing recommendations on _the diet suitable for infants. 

The study of questions A and B thus led to the statement of 
conclusions by the national rapporteurs concerned. The Technical 
Commission at its session in November 1937 made various technical 
observations on these findings. It specially emphasised the need 
for continuing work on tests for pre-deficiency by the practical 
application of tests in as many instances as possible. 

(c) Minimum Vitamin and Mineral Requirements : Minimum 
Fat Requirements ; the Nutritive and Supplementary Values of the 
Different Protein-containing Foods.-These three questions involved 
scientific problems falling within the exact scope of the Commission's 
first report. When the Commission met last November, it made a 
careful review of present-day knowledge of these questions and 
embodied its findings in the first four chapters of its new report. 
It came to the conclusion that it was essential to carry on the study 
of the factors influencing the utilisation of calcium and phosphorus, 
the proportion of assimilable iron in the various foodstuffs, the 
quantities of iron necessary for adults of both sexes (especially for 
women during pregnancy and lactation) and on the assimilation 
of iron by children. 

(d) l'.fi/k.-At its November meeting, the Commission also 
reviewed the question of milk. 

In the second half of 1936, the Health Committee had organised 
:a special enquiry into the hygienic problems involved in the produc
tion and distribution of milk.1 In addition, the Technical Commis
sion had asked one of its members to submit a report on the optimum 
amounts of milk required at different ages (Question J). 

Thus, the Technical Committee had to examine the whole of the 
milk question. In its" Report on the Physiological Bases of Nutri
tion ", the Commission has already fully defined its attitude to the 
question of the place which milk, on account of its special qualities, 
should occupy in a rational diet. Last November it endeavoured 

1 
" The Nutritive Requirements during the First Year of Life." Bull, 

Htallh Org., 1937, 6, 291. 
1 See" The Milk Problem". Bull. Health Org., 1937, 6, 371. 
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to show, in the light of recent research, why milk is a foodstuff of 
such paramount importance, especially during the period of growth. 
It also emphasised the necessity of eliminating the dangers of milk 
as a vehicle for bacterial infection. Lastly, it pointed out how 
skimmed milk might be turned to account. 

3. The report of the Commission 1 contains its conclusions on 
the first five and the last of the questions on its programme of work ; 
the other four will be dealt with in subsequent studies. 

Some remarks, however, should be made on questions H and I. 

H. Influence of Climate on Food Requirements. 

The Inter-Governmental Conference of Far-Eastern Countries on 
Rural Hygiene included the question of nutrition in the Far East 
on its agenda. The Te<'hnical Commission is also to undertake a 
study of nutrition amongst the peoples of Asia and tropical countries 
in general, in accordance with the desire expressed last year by the 
General Advisory Health Council. 

The programme of subsequent work must therefore pay ever
increasing attention to countries in tropical and subtropical parts 
of the world. In November 1937, the Commission took note of the 
report of the Conference and drew up a preliminary programme of 
work to be carried out chiefly in the Far East. It will give this 
programme further consideration at its next session. 

I. The Extent to which Diets in Common Use fall below the Standards 
recommended in the Report. 

The study of this question has already been begun. To answer 
it with any degree of accuracy, it is essential to carry out dietary 
surveys with the object of gaining a clearer insight into actual 
nutritional conditions in urban and rural districts. If, however, 
the results of such surveys are to be comparable, there must first 
be agreement as to the method to be followed. 

That is why, last November, the Commission set forth its conclu
sions as to the technical methods of carrying out investigations for 
the purpose of estimating actual consumption of foodstuffs. 

• See " Report by the Technical Commission on Nutrition on the Work of 
Its Third Session". Bull, Health Org., 1938, 7, 460, 
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A study of the food intake of urban and rural populations wilt 
therefore play a prominent part in the progra~me of work fo~ 19~8. 

At their meeting in November 1937, the drrectors of the mstltutes 
and schools of hygiene in Europe made use of the general indica
tions laid down for guidance by the Technical Commission to draw 
up the programme of the investigations they ~ave agreed _to un~er
take in the rural districts of their own countnes. These mvestlgll:
tions fall into three categories : 

(a) Quantitative studies for. the determination of food 

requirements ; 
(b) Quantitative studies for the detection of any insuffi

ciency in the diet of certain specified communities ; 

(c) Qualitative studies to serve as a basis for the elaboration 
of a nutritional policy. 

So far, the National Nutrition Committees and the institute's and 
schools of hygiene in Belgium, Czechoslovakia, Finland, France, 
Hungary, Poland, Roumania, Sweden and Yugoslavia have intimat
ed their intention to continue or to undertake enquiries of this kind. 
Czechoslovakia, Hungary and Yugoslavia have already made 
arrangements for the purpose. In January 1933, Miss H. K. 
STIEBELING, of the Department of Agriculture at Washington, 
visited these three countries on behalf of the Health Organisation, 
in order to assist the competent authorities in the organisation 
and co-ordination of the contemplated enquiries. 

4. The last chapter of the Technical Commission's report deals 
with studies of nutrition in Chile. 

It will be remembered that the Government of Chile had asked 
for the help of the League of Nations in order to study the state 
of nutrition of the lower and middle classes, and that Professor 
BuRNET (France) and Professor DRAGON! (Italy) had visited Chile 
in 1935 on a study mission, 

In .June 1936, following the report drawn up by these experts, 
the Technical Commission drew up for the Chilian authorities, 
and at their own request, a series of recommendations as to the 
measures to be contemplated in order to improve conditions 
of national nutrition and to provide for the continuation of the 
enquiries. 
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Since that time, the Minister of Public Health of Chile has com
municated the text of several decrees promulgated by the authorities 
of his country with the object of remedying the deficiencies which 
had been noticed and, in addition, the steps taken towards the 
co-ordination of subsequent studies. The Commission examined 
this plan of campaign with the greatest interest. 

5. The foregoing is a very short summary of the present and 
future work of the Technical Commission on nutrition. 

The Health Committee, when taking note of the report, empha
sised the importance which it attached to the proposed study of 
nutrition in Asia and in tropical countries. Various measures are 
under consideration for the organisation and co-ordination of such 
work in the Far East. 

The Committee is also giving careful attention to the investiga
tio"ls into the actual nutrition of rural communities, which are 
being undertaken in Europe with the co-operation of the institutes 
and schools of hygiene. These enquiries will furnish a technical 
basis for the work of the European Conference on Rural Life. 

In this connection, the Committee has also decided to supplement 
these enquiries by comparative studies of the composition of bread. 
The various kinds of bread consumed, even in any single country, 
and a fortiori in different countries, often have, indeed, nothing in 
common but their name. Their nutritive value is therefore not 
comparable. In view of the part which bread plays in the diet of 
the rural population, the findings of these enquiries might prove 
quite valueless unless a preliminary study of the composition of the 
bread had beim carried out. 

·The Health Committee has also decided to undertake work on 
the effect of foot-and-mouth-disease epidemics on rural economics 
and, in particular, on the production, distribution and consumption 

of milk. 
Lastly, it considers that the time has come to embody in a general 

report the Technical's Commission's recommendations concerning 
the basis of a rationai diet, projecting them on to the plane of prac

tical application. 
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5. HousiNG 

In August 1937, the Housing Commission published a first report 
on the hygiene of environmental conditions and noise and housing.1 

These two questions stood first on the programme of research 
drawn up by the Commission at the end of 1935, which covers the 
manifold problems involved by the hygiene of buildings and dwell
ings and of national, urban and rural planning ; so that, when it has 
studied the various points by stages, the Commission hopes to be 
able to submit a series of conclusions on the subject of healthy 
urban and rural housing and healthy town and country areas. 

The investigations are being conducted through the agency of 
the national committees which, at the Health Committee's request, 
have been set up in various countries.• The Housing Commission 
itself is merely a body representative of those national committees, 
being composed of their delegates. The status of the committees 
varies in different countries, but, whether they are official or unoffi
cial, they are rep. esentative of all the persons and institutions in 
any way interested in the hygiene of housing. 

In the national field, these bodies provide the necessary co-ordina~ 
tion, and endeavour to secure the practical application of technical 
progress in this direction. In the international sphere, they afford 
the most extensive and rational method of co-operation, the necess
ary liaison being provided by the Housing Commission. It would 
therefore be a good thing if similar bodies could be formed in countries 
~here they do not as yet exist. 

The Commission laid particular stress on the desirability of extend
ing this form of co-operation to tropical countries, owing to· the 
special problems involved in housing in those countries, and because 
housing is a very important factor in acclimatisation . 

• • • 
To revert to the two subjects dealt with by the Commission : 

~- The H~gi~e of Environmental Conditions.-The prin,tary 
obJect of housmg 1s to protect the individual from climatic discom-

1 
" The Hygiene or Housing." Bull. Health Org 1937 6 505 

1 The United Ki~gdom, Czechoslovakia, Fra.;'ce, th~ Neth;rlands Poland 
Sweden and the Umled Slates or America. ' ' 
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forts. The environmental conditions it provides must therefore be 
such as to ensure the maintenance of thermal equilibrium in the 
human body, and, from a more general standpoint, promote physical 
and mental fitness and a feeling of well-being. 

The principal environmental factors are the temperature, humid
ity and movement of the air and the radiant temperature of the 
surroundings (walls, ceiling, flooring, windows, etc.). 

Obviously, the optimum environmental conditions regulating 
the thermal exchanges of the human body must vary according 
to climate and the season. Different standards must therefore be 
established for each region. 

The Commission's report accordingly aims at presenting a survey 
of the systems and processes available for heating, cooling, ventilat
ing and conditioning the air, in the light of economic and physiolo
gical necessities and the circumstances peculiar to the climate in 
different parts of the world. 

2. Noise-abalement.-A wide variety of processes is in existence 
for protecting a dwelling from noise, both external and internal, both 
air-borne and structure-borne. The Commission studies these 
processes and classifies them according to cost. Here, as in the 
case of environmental conditions, it is possible to establish, in the 
light of the experience of several countries, standards of noise which 
are considered desirable in flats and other residences, and also to 
define certain principles which should be observed to ensure that 
such standards of noise are not exceeded. Nevertheless, further 
research will be necessary with a view to the final determination 
of .the standards in question. 

The report contains a list of technical questions which are to be 
further investigated under the supervision of the national committees. 

6. PHYSICAL FITNESS . 

1. In placing on its programme the question of physical fitness, 
the Health Committee had in view investigations similar to those 
it is conducting in the sphere of housing and nutrition-that is to 
say: the defining of the physiological bases of ratio_nal physical 
training adapted to different ages. It consulted certam experts as 
to the selection of subjects for study and as to the lines on which 
these studies should be conducted (May 1937). 
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2. The experts emphasised the necessity for standardising 
methods for the objective appraisal of the effects of physical culture 
on the human body, from the somatic. as well as from the psycholo
gical standpoint. 

So far as methods of physical education are concerned, the experts 
considered that the primary object was that their application should 
be judiciously measured. The commission to be appointed should 
therefore attempt to determine the minimum amount of physical 
training required to ensure the normal health of the individual, as 
well as the maximum amount compatible with hard intellectual 
work. 

In this connection, the experts drew attention to the disadvantages 
and dangers (physical, int~llectual and psychological) of certain 
competitions calling for very intensive and exaggerated training. 
The important thing was not to produce champions, but to develop 
the physical fitness of the people along rational lines. -· ·-

In order to achieve this object, the scientific bases of physical 
training must be determined. Although mass investigations 
carried out in certain countries by standardised methods may 
afford valuable scientific data, the experts pointed out the import
ance of research work in elucidating the complex problem of physical 
education. 

As there are a great many institutions dealing with the different 
aspects---social, medical, educational-it would be desirable to set 
up national committees to co-ordinate the studies to be undertaken. 

3. After the meeting, Dr. 1\lcSwiNEY, Professor of Physiology 
at St. Thomas' Hospital, London, and Pr-ofessor HANSEN, Director 
of the Physiological Institute, Copenhagen University, were requested 
to carry out a study tour which took them to Copenhagen, Lund, 
Amsterdam, The Hague, Paris, Warsaw, Rome, Vienna and Prague. 
The purpose of the tour was to supplement the recommendations 
adopted by the experts in May 1937 and to study the possibility 
of carrying those recommendations into effect in different countries. 

4. Lastly, in order to complete this exploratory stage, the Co~
mittee requested Dr. WROClYNSKI, Chief Medical Adviser to. the 
Ministry of National Education, Warsaw, to draw up a report 
on the various factors influencing the maintenance of physical 
we 11-being. 
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This report! first examines the harmful aspects of our civilisation 
and the physical condition of the present generation. It then goes 
on to explore the· relationship between physical condition and 
medical science, heredity and constitution. 

The follpwing part is devoted to an exhaustive examination of 
the methods of assessing physique, with special reference to anthro
pometric measures and medico-physiological methods. Lastly, an 
attempt is made to determine the various physical exercises suitable 
for children, for girls during puberty and adolescence and for adults. 

In his conclusions, _Dr. WRocZYNSKI shows that, considering the 
progress of civilisation, the physical defects of the population are 
still too numerous and too serious. In order to remedy this state 
o.f affairs, the life of the child must be completely changed; his condi
tions of life require to be rigidly controlled. He must have a suitable 
diet, sufficient sleep, freedom of movement, hygienic housing, S\IP, 

air and space. Up to the present, methods and systems of physical 
education have not produced any clearly demonstrable effect on the 
health of the masses, doubtless because the present state of our 
knowledge is not as yet sufficient to enable us to base them on 
accurate scientific data. Inordinate athletic ambitions are parti
cularly harmful, imd it is much to be deplored that the practice of 
sport should degenerate in this way. 

5. The Health Committee then decided (February 1938) to go 
into the substance of this question and to apply the method which 
has proved so effective in the sphere of nutrition and housing
namely, to encourage the setting-up of national committees in 
different countries, whose representatives will form a commission 
on physical fitness. · 

7. ENQUIRY INTO THE RESULTS OF THE RADIOLOGICAL 

TREATMENT OF CANCER OF THE Cervix Uteri 

This enquiry was organised in 1929 for the purpose of following 
up the results of the radiological treatment of cancer of the cervix 
uteri for at least five years after the last treatment. 

• Dr. c. WRoCZYNSKI : "Physique and Health." Bull. H•allh Org., 1937, 6, 
551. 
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The first report was issued in July 1937 (document C.H.1225). 
It is entitled " Annual Report on the Results of Radiotherapy in 
Cancer of the l'terine Cervix ", and describes the clinical condition 
in 1936 of cases treated in 1930. This first report is naturally 
somewhat tentative, and the Committee in charge of the enquiry1 

intentionally confined it to data furnished by six clinics. 
The second annual report is in course of preparation. It will 

take account of the experience acquired as a result of the publica
tion of the first report and will cover more clinics.• 

The main object of the Committee in charge of the enquiry is to 
provide a uniform statistical presentation of the results, so that 
conclusions may subsequently be reached as to the value of the 
different methods of treatment. To enable clinicians to classify 
the different varieties and stages of cancer of the cervix uteri accord
ing to the same standards, the Committee has prepared a pamphlet 
illustrating the main anatomo-clinical varieties of this type of neo
plasm. This document, entitled " Atlas illustrating the Division 
of Cancer of the Uterine Cervix into Four Stages ",• was published 
in March 1938 and has been sent to all gynrecological and radiological 
clinics which may be able to assist in the enquiry. 

8. TEACHING OF HYGIENE 

In 1924, the Health Committee set up a Commission on Educa
tion in Hygiene and Preventive Medicine under the chairmanship 

1 Professor HEYMAN (Sweden), Professor LACASSAGNE (France) and Colonel 
SMALLMAN (United Kingdom). 

1 This report includes statements of results obtained in 1931 and previous 
years (collated In 1937). 

The following clinics have contributed to the report : 

(a) Memorial Hospital for the Treatment of Cancer and Allied Diseases 
New York; ' 

(b) Women's Hospital of the State of New York· 
(c) Centre des Tumours de l'Universlte de Bruxeiles • 
(d) The Liverpool Radium Institute ; ' 
(e) The" Marie Curie " Hospital, London ; 
(f) Radium Centre for Carcinoma of the Uterus, London County 

Council ; 
(g) L'Instltut du Cancer, Paris ; 
(h) L'Instltut du Radium de l'Universlte de Paris • 
(i) Radlumhemmet, Stockholm. ' 

1 Document C.H./Cancer /67. 
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of the late Professor Leon BERNARD. The work of this Commission 
led to the publication, in 1930, of a report drawn up by Professor 
Carl PRAUSNITzon the methods of teaching hygiene and on the institu
tions concerned in Germany, the United Kingdom, Czechoslovakia, 
France, Hungary, Poland and Yugoslavia. 

In 1936, the Health Committee decided that the methods of 
instruction and the syllabus of these institutions should be studied for 
the purpose of bringing Professor PRAUSNITz's report up to date. 
This task was entrusted to Professor W. W. JAMESON, Dean of the 
London School of Hygiene and Tropical Medicine, Professor 
G. PITTALUGA, former Director of the Madrid School of Hygiene, 
and Dr. A. STAMPAR, former Director--of the Zagreb School of 
Hygiene. 

Professor PRAusNITz's report dealt with newly established insti
tutions. The new report1 had to record changes during the past 
five years, particularly under the influence of the economic depres
sion. These changes have affected the activities of the institutions 
themselves and their organic relations with the health administra
tions. For this reason, the report deals mainly with the factors 
influencing the development and work of the institutes and schools 
of hygiene. These factors are connected chiefly with the social 
and economic background of the country, local tradition and, to 
some extent, the influence exercised by the Health Organisation 
and the International Health Division of the Rockefeller Foundation. 
The report then gives a full description of the way in which schools 
of hygiene are organised, and makes general observations about the 
work of these schools (full-tiJne health service, training of health 
staff, training in hygiene of medical students and graduates ; rela
tions between National Health Insurance institutions and the 
institutes and schools of hygiene). The institutes considered are 
-those of_ the . United Kingdom, Bulgaria,_ Czechoslovakia, France, 
Greece, Hungary, Italy, Poland, Roumania, Spain, Turkey and 
Yugoslavia. 

Another report contains the recommendations• made by the 
directors of these institutes and schools with regard to the 

• "Second General Report on Certain European Schools and Institutes of 
Hygiene." Bull. Health Org., 1938,7, 191. 

• "Report on the Meeting of Directors of Institutes and Schools of Hygiene." 
Bull. H eallh Org., 1938, 7, 169. 
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organisation and resources of the institutions, the various types, and 
their fundamental task-to promote the teaching of hygiene and 
to interest students in this subject. · ~ 

Here it is necessary,· not only to provide special teaching for 
future health officers, but also to give appropriate instruction to 
medical students who, as the practitioners of the future, will be 
responsible for the collaboration of the medical profession in health 
work and social insurance. This collaboration, which is essential 
everywhere, is of particular importance in rural areas, and special 
measures should be taken to attract and retain there a sufficient 
number of medical men. 

The institutions in question should not only devote attention to 
teaching and research but should also endeavour to help in public 
health work and support educative propaganda. 

Experience shows that practical courses of field work are an 
essential part of the training of health officers. They might be 
given in the health services, in the public health and social welfare 
agencies (health centres, public health clinics, etc., in rural areas, 
in towns and in industrial districts). It is therefore essential that 
the teaching staffs of institutes and schools of hygiene should be 
in direct touch, in one way or another, with the health services and 
the organisations engaged in health and social work. Whilst there 
are good reasons for the existence of the different types of institutes, 
which are designed to meet national requirements, it is highly 
desirable that both their special work and their syllabuses should 
be co-ordinated on international lines. Such co-ordination could 
be effected with the greatest advan!llge when the syllabuses are 
being drawn up. These should take account both of the deve
lopments of new methods and means of health protection and social 
welfare work and of the needs of the populations concerned. 

They should be suited to the requirements of the various cate
gories of personnel, and adapted to the circumstances arising out 
of the introduction of new measures of public assistance, social 
insurance, occupational welfare, etc. 

Research should cover "both independent research work of a 
purely scientific character and research work relating to the every
day problems of public health. One of the main tasks of institutes 
and schools of hygiene must be kept in mind-the collaboration 
they can and should furnish in the form of advice to, or work for, 
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health authorities and social insurance, assistance and welfare 
agencies. 

One matter which calls for attention is the education of the public 
both by the schools acting either by themselves or in association 
with public authorities or private organisations. 

'Attention has already been drawn to the importance, from the 
international standpoint, of maintaining relations between the 
various institutes and schools. It would seem desirable that, on 
the one hand, there should be permanent liaison between them and, 
on the other, that regular meetings of their directors should be held 
under the auspices of the Health Organisation. It would be very 
useful if the Health Section would act as a centre for the receipt 
and distribution of documentary material, so that the different 
institutions might pool their experience. 

This collaboration would be usefully strengthened, not only by 
the direct exchange of publications and scientific papers between 
the institutes themselves, but also by an interchange of professors. 

The publication of a periodical concerning institutes and schools 
of hygiene might also be contemplated. 

Lastly, the supervision of the health of students was discussed, 
and the Director of the Health Section was asked to collect informa
tion on this subject through the medium of a questionnaire addressed 
to the universities in the various countries. It would also be 
desirable to ascertain whether any teaching on individual and com
munity hygiene is given to students who do not propose to enter the 
medical or allied professions. 

9. MATERNAL AND INFANT WELFARE 

The question of maternal mortality and morbidity being one of 
the items on the Health Committee's programme of work, it orga
nised last year a collective study tour, which took place in August 

and September 1937. 
Its object was to prepare a report dealing, on the one hand, with 

the organisation of maternal welfare services, and, on the other hand, 
with the causes of maternal mortality and morbidity. 

The following experts took part in this study tour : Dr. Barbara 
MAcEWEN, who was responsible for the local enquiries into maternal 
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mortality undertaken on behalf of the Ministry of Health of the 
United Kingdom; Dr. Gabrielle HENRY, of the Inter-departmental 
Social Insurance Fund of Seine and Seine-et-Oise; Dr. Tibor PIELEK, 
Inspector of Child Welfare in Hungary; and Dr. A. STAMPAR, expert 
attached to the Health Section. 

The above experts shared between them the task of visiting the 
following countries : Austria, Czechoslovakia, Denmark, England 
and Scotland, Finland, France, Italy, Poland, Sweden, the Union of 
Soviet Socialist Republics and Yugoslavia. In each country, they 
carried out their investigations according to a programme laid down 
by the national administration. 

Dr. G. HENRY is at present engaged on preparing the report, which, 
after a general descriptive section, enumerates the various economic 
and social factors influencing, in each of the countries visited, mater
nal and child welfare. 

III. EPIDEMIOLOGICAL INTELLIGENCE SERVICE 

There is no need to describe in detail here the organisation and 
working of the Epidemiological Intelligence Service, of which 
national health authorities have, throughout the last seventeen 
years, been both the suppliers of material and the recipients of 
information. 

All these authorities receive both the annual and monthly Epi
demiological Reports and the Weekly Epidemiological Record. In 
addition, some of them exchange weekly information by telegraph 
or radio with the Singapore Bureau, which is the Section's Eastern 
branch. 

We shall merely refer here to a few notable events and to the 
changes introduced during the past year in the working of the 
Service and in its publications. 

1. Singapore Bureau.-In addition to its normal work, intensified 
by reason of the military operations in the Far East and the resultant 
epidemiological repercussions, the Eastern Bureau has, in accord
ance with the decisions of its Advisory Council, carried out investi
gations into current health problems such as the prevention of 
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epidemics of smallpox on board ship and the prevention of the 
transmission of cholera by aircraft. It has also colla bora ted with 
health administrations in the East in work undertaken by the latter 
as a result of the decisions of the Bandoeng Rural Hygiene Confer
ence, especially in connection with health surveys, whether general 
or confined to certain diseases such as tuberculosis. 

New or increased financial subsidies to the Singapore Bureau 
(from Australia, Burma, French Indo-China and New Zealand) have 
brought evidence of the interest taken by numerous countries in the 
Bureau's work. 

Efforts have been undertaken to diminish the expense incurred 
by the Bureau in cabling its epidemiological bulletin every week 
to a number of health administrations who, for technical reasons, 
are unable to pick up the broadcast of the bulletin, which is trans
mitted by nine wireless stations in the East, regularly and free of 
charge. 

In conjunction with the Transit Section of the Secretariat, an 
enquiry is at present being made among those health administra
tions (Aden, South Africa, Australia, Egypt, Iran, Seychelles, Soma
liland and the Anglo-Egyptian Sudan) to determine whether they 
would be able to pick up a new broadcast transmission by direc
tional short waves, from the League's own Radio-Nations station 
at Geneva. 

2. No appreciable change has taken place in the work of the 
Geneva Epidemiological Intelligence Service ; nevertheless, certain 
alterations in the form of its publications deserve mention. 

A return to monthly issues of the Epidemiological Report, inau
gurated in 1937,led to the abandonment, in Apri11938, of the regular 
publication in the Weekly Epidemiological Record-in the unco
ordinated form in which they are received-of certain data on pesti
lential diseases which are not transmitted telegraphically. 

These fragmentary data have now been replaced by notes on 
current epidemics of special importance, or on recent developments 
in connection with certain contagious diseases in one or more regions 

of the world. 
In this way, the reader is spared the difficulty he might otherwise 

have experienced in judging whether the facts reported are normal 

or exceptional. 
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On the other hand, complete statistical series are to be found in 
the tables contained in the Monthly Epidemiological Report, while 
reference can be made to recent information contained in· the 
weekly Record by means of an index which is now kept constantly 
up to date. This new method of presentation ensures that 
no duplication subsists as between the various epidemiological 

publications. 
Attention should also be drawn to certain changes made in the 

Annual Epidemiological Report, such as : international tables of 
. specific mortality by age and sex, and of standardised mortality 
rates ; tables of recent mortality figures classified according to the 
different causes of death enumerated in the abridged international 
list. 

As the staft of the Epidemiological Intelligence Service has had 
to give up a considerable proportion of its time to the preparation 
of the forthcoming revision of nomenclatures of diseases, the pre
paration of purely epidemiological studies has necessarily been 
hampered. The following studies are, however, at present in course 
of preparation : Brucellosis in France,1 spirochetosis ictero-hremor~ 
rhagica, and, in addition, a number of statistical and epidemiological 
articles on tuberculosis, typhoid fever, brucellosis and general 
mortality in rural districts. 

3. Fifth Decennial Revision of the Nomenclature of Diseases.
It.will be recalled that, in 1929, the fourth decennial revision of 
the international lists of diseases was prepared by a Mixed Commis
sion set up for the purpose by t~e International Statistical Institute 
and the Health Organisation of the League. 

The valuable technical work done by this Mixed Commission 
led to a strong recommendation by the Fourth International Revi
sion Conference, in the Protocol attached to the Nomenclatures 
Convention of October 16th, 192!l, that the same body should remain 
in charge of the technical preparation of subsequent decennial 
revisions. 

'. R. Ill. TAYLOR, Ill. LtsBoNNE, L. F. VIDAL & R. H. HAZEMANN : .. Investl
gattons on Undulant Fever In France". Bull. Health Org., 1938,7, 503. 
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The Mixed Commission has accordii1gly brcn reconstituted and 
slightly enlarged, with the following membership : 

Members appointed by the Inter
national Statistical Institute : 

Dr. L. DE BERARDJNJs, Head 
of the Vital Statistics De
partment of the Central 
Statistical Institute of the 
Kingdom of Italy ; 

Dr. A. BoHAc, Vice-President 
of the Czechoslovak Sta
tistical Office ; 

l\1. BRUSCHWEJLER, Director 
of the Swiss Federal Sta
tistics Bureau ; 

Dr. BURGDORFER, Director 
of the Reich Statistical 
Bureau; 

M. M. HuBER, Honorary Direc
tor of the French Statistique 
genirale and Vice-President 
of the International Sta
tistical Institute ; 

Dr. N. M. JosEPHUS JrrrA, 
President of the Netherlands 
Health Council. 

Members appointed by the League 
Health Organisation : 

1\llle Julie BACKER, Head of 
the Norwegian Bureau for 
Vital Statistics; 

Professor HAVEN EMERSON, 
President of the Nomencla
tures Committee of the 
American Public Health 
As soda tion ; 

Dr. KAcPRZAK, Head of the 
Polish Service of Health 
Statistics ; 

Dr. S. MANUILA, Director of 
the Roumanian Central Sta
tistical Institute. 

Sir Percival VIVIAN, RPgistrar
General for England ; 

One representative of the 
Health Statistics Services 
of the Union of Soviet So
cialist Republics (not yet 
appointed). 

As in the past, the French Government has consulted the Govern
ments of the other countries as to their wishrs in the matter of 
nomenclatures, and the French Statistique generale has acted as a 
clearing-house and as an agent for transmitting suggestions originat
ing in the various countries to the Secretariat of the Mixed Commis
sion. Twenty-three countries have forwarded suggestions-namely: 
Australia, Austria, Belgium, Brazil, Canada, Chile, Curat;ao, Cze
choslovakia, Denmark, the Dominican Republic, the United 
Kingdom, Estonia, Germany, Hungary, Italy, Japan, Mexico, 
the Netherlands, New Zealand, Norway, Sweden, Turkey and the 
United States of America. 
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Twelve further countries (Bulgaria, Egypt, Ireland, Latvia, 
Lithuania, Luxemburg, P;mama, Poland, Portugal, San Salvador, 
Switzerland and Yugoslavia) have indicated that they have no 
proposals to submit for amending the existing nomenclature. 

The revision proposals, collated by the Mixed Commission's 
Secretariat and analysed in a general report drawn up on behalf of 
the Commission by M. Michel HuBER, Vice-President of the Inter
national Statistical Institute, and by Dr. BIRAUD, of the Health 
Section, deal, inter alia, with the following points : detailed, inter
mediary and abridged lists of causes of death ; lists of causes of 
infant mortality and morbidity; form of death certificates and rules 
for the statistical allocation of deaths due to concurrent causes ; 
age-groups in published statistics. 

Apart from the work of detail involved in bringing the existing 
nomenclatures up to date in the light of present medical knowledge, 
the proposals submitted deal particularly with the rearrangement 
of the following groups : 

(a) Infectious and parasitic diseases, on an retiological 
basis ; 

(b) Deaths due to cancer ; 
(c) Deaths in childbed, with the object of excluding deaths 

due to sequelre of abortion ; 
(d) Deaths due to digestive disorders in children ; 
(e) Deaths due to accidents. 

The Mixed Commission will meet in Paris from May 2nd to May 
5th and, in the light of the documentation received, will prepare 
drafts of new nomenclatures for submission to the fifth Interna
tional Revision Conference, convened, through the agency of the 
French Government, for October 3rd next in Paris. 

The revised nomenclatures are to come into force on January 1st, 
1940. 

IV. ANTI-EPIDEMIC ACTION IN CHINA 

1. In September last, the Chinese Government informed the 
League Council that it would not be practicable to carry out the 
normal programme of technical collaboration between the League 



OF THE HEALTH ORGANISATION 661 

and China in matters of general reconstruction, as originally pro
posed for the year 1938, and requested that technical assistance 
should be given to Government departments in the prcvl'ntion and 
control of epidemics and the general relief of the civilian population 
and refugees.l 

Accordingly, the League Assembly, considering the possibilities 
of the spread of epid~mic disease, not only within Chint·se territory, 

. but also across frontiers and overseas, voted in October last- a 
maximum, non-recurrent appropriation of two million Swiss francs 
for the execution of an anti-epidemic campaign, adapted, as regards 
geographical area and methods of action, to the needs of the situa
tion. Acting on instructions received from the Council, a special 
sub-committee of the Health Committee drew up a technical scheme, 
based on the following principles :1 

(a) The appropriation of two million francs should not 
entail, directly or indirectly, expenditure in excess of this sum ; 
consequently, a reserve of 350,000 francs was provided for ; 

(b) The Chinese authorities themselves would assume res
ponsibility for the execution of the plan, which has as its sole 
object the reinforcement of the technical collaboration already 
existing in view of the unexpected and exceptional circumstan
ces, or, in other words, to advise and support the competent 
Chinese technical services ; 

(c) Epidemiological and medical officers and organisers 
of wide experience, grouped in three units, and provided with 
adequate sanitary material, should be sent without delay, 
organised with sufficient elasticity and mobility to meet the 
circumstances ; 

(d) Action cannot be based solely on prophylactic inter
vention ; provision must be made for the isolation of infectious 
cases, their observation and facilities for accurate diagnosis ; 

(e) In addition, therefore, to the despatch of mobile units, 
adequately staffed and provided with the necessary technical 
equipment and emergency supplies, there should be created 
a general sanitary and medical stock, on which the units would 

• See document A.73.1937 (October 1st). 
• See document C.524.M.363.1937.X. 
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draw and additional supplies be taken for organising out of 
local,resources the means for isolation and observation of the 

sick; 
({) On the termination of the scheme, the material and equip

ment placed at the experts' disposal would become the absolute 
property of the Chinese Government, without implying any 
direct or indirect League responsibility for the future ; 

(g) It is essential to establish in China an Epidemic Com
mission, consisting of the head of the Chinese Health Adminis
tration, of the Technical Adviser of the League of Nations to 
that Administration, and of the three Epidemic Commissioners. 
This Commission would ensure the necessary co-ordination 
between the component elements. of the Health Mission of the 
League as well as between the three Commissioners, the Chinese 
Administration and the League's Technical Adviser, and would 
report periodically to the League Secretariat. 

2. The epidemic situation in China at the time of the above 
decision is outlined in document C.H.1264, dated October 11th, 1937; 
while conditions at the beginning of the year are set out in document 
C.H.1313, dated January 26th, 1938. 

Plague, typhus and smallpox in the north-west, cholera and 
dysentery in the centre and south-west, seem to have made their 
appearance in isolated foci earlier than usual. 

3. The three units reached Hong-Kong early in 1938, and are 
at present stationed in three widely separated regions. Each unit 
is now supplied with its operating material and the necessary tour
ing cars and light lorries. The general stock was due to arrive at 
Hong-Kong in April. 

Unit No. I.-The staff of this unit, headed by Dr. MoosER (Swiss), 
Professor of Hygiene and Bacteriology at Zurich University, whose 
studies in typhus in Mexico are well known, includes Dr. JETTMAR 
(Austrian), Assistant Professor at the University of Vienna, who, for 
many years, studied plague in various parts of China ; Dr. H. 
WINZELER (Swiss}, former Assistant at the Medical and Surgical 
Clinic and at the Institute of Hygiene, Zurich, and Medical Officer 
to the International Himalaya Expedition ; M. E. ETTER (Swiss), 
engineer, who was in charge of railway construction and supervision 
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of personnel in Persia. M. LANDAUER, Sanitary Engineer (Aus
trian}, who was already in China, has been attached to this unit. 
Their headquarters are in Sianfu, the capital of Shensi, with a Pro
duction Laboratory at Lanchow (capital of Kansu) and branches 
at Tungkwan (Honan) and Yenan (Sh~nsi). 

Unit No. 2 (Central China Epidemic Prevention Unit).-Led by 
Dr. R. C. RoBERTSON (British}, Director of the Division of Patl10logy 
at the Henry Lester Institute, Shanghai, the stall of this unit 
consists of Dr. HAWES, former Assistant at the Aldershot Military 
Hospital for Infectious Diseases; Dr. PoLLITZER (Austrian), who has 
dealt with plague and cholera epidemics in China for many years. 
Dr; RoBERTSON is also being assisted by Chinese medical officers 
from the Lester Institute at Shanghai. Their headquarters are at 
Changsha (capital of Hunan), with branches at Hankow (Hupch), 
Changteh (Hunan) and Nanchang (Kiangsi). 

Unit No. 3.-Under the leadership of 1\ledecin-General Dr. A. 
LASNET, this unit includes Dr. LAIGRET, of the Institut Pasteur at 
Tunis ; Dr. P. DoROLLE, Director of the Hanoi Municipal Health 
Service ; and Dr. MAUCLAIRE, as administrator to the unit. Dr. Ou 
Lr-Kou, of the Chinese Health Administration, is also assisting 
Dr. LASNET. The headquarters of the unit is at Nanning (Kwangsi), 
with branches at Nianing (production laboratory) and at Canton. 

4. All three units are incorporated in the Chinese Health Admi
nistration, with a Chinese Health Commissioner attached as Govern
ment delegate to each, ensuring liaison with the provincial autho
rities. In addition to its foreign stall, each unit has engaged a 
Chinese operating stall, nominated by the Chinese authorities, 
composed of medical officers, technicians, sanitary inspectors, 
clerical stall and chauffeurs. 

5. In the three areas, the Chinese Government has set up an 
anti-epidemic organisation composed of numerous sanitary units, 
stalled by personnel from the Chinese public health service, the 
Chinese Red Cross and officers of the Army Medical Corps placed at 
the disposal of the provincial authorities. The existing production 
and diagnostic laboratories are being utilised in this action, reinforced 
in many instances by the technical stall and the sanitary material 
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of the units. Whenever practicable, full use is being made of exist
ing isolation hospitals, rural health centres and provincial as well 
as prefectural health units of all types. 

The general principle governing the action of the three Commis
sioners is to utilise their relatively brief stay in China to strengthen 
the National Health Administration in its various branches and to 
reinforce its capacity to meet the present emergency and the 
impending extension of epidemics. 

6. All three units have started the production of anti-cholera 
vaccines, units 1 and 3 of smallpox lymph, unit 3 the anti-typhus 
vaccine of the Laigret type. Unit 1 is equipped for the production 
of the Weigl type of typhus vaccine. Large stocks of smallpox 
lymph, both ordinary and dried, have been purchased out of the 
League credit and are being used on a large scale by the Commis
sioners, utilising the full machinery described above for the purpose. 

Camps containing thousan~s of refugees represent a special care, 
particularly for units 1 and 2 ; the former having in particular to 
provide, or improvise, emergency and delousing stations. Isolation 
hospitals and isolation facilities are being rapidly co-ordinated or 
organised in all three areas. 

Local medical missionary hospitals, International Red Cross 
missions and the International Refugee Relief Committee are in 
close co-operation with the League units : in certain cases, these 
organisations are carrying out medical relief and sometimes isola
tion of infectious cases among the refugees under the care of the 
units, while the latter's foreign technical staff advise the missions 
and take care of anti-epidemic organisation in the camps. Labour 
camps in cities and working in the field in all three areas are also 
under the surveillance of the units. 

7. Unit 1 has already had to deal with outbreaks of typhus, and 
its Swiss sanitary engineer contracted this disease, but fortunately 
is now on the way to recovery. . 

Unit 2 has, since February, had to cope with several outbreaks 
of cholera and is already facing serious malaria problems. 

Unit 3 is energetically preparing for epidemics of acute intestinal 
~ease as well as with malaria, which is particularly apprehended 
m the area covered by its activities. 
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8. The Epidemic Commission has held two meetings, in order to 
discuss the location of the units, the principles and methods of the 
field work, and to consider the epidemic situation, the question of 
handling supplies, and finance matters. 

The Chinese Government has placed a lump sum of 160,000 Chinese 
dollars at the disposal of the Epidemic Commission as a special 
epidemic grant. 

The Lord Mayor's China Appeal Fund in London has provided 
supplies at the discretion of the Epidemic Commissioner of the 
Central China Epidemic Prevention Unit. It is hoped similar faci
lities may be provided in the two other areas. 

The Danish Government and Danish Red Cross have offered large 
supplies of diphtheria and tetanus anti-toxin. The Netherlands and 
Netherlands East Indies Governments have each opened a credit of 
25,000 florins for the purpose of assisting the anti-epidemic work 
in China ; and the French Government"s Bill, providing 4 million 
francs to reinforce the action of the League epidemic units, has been 
voted by the Chamber of Deputies and awaits the vote of the Senate. 

The British and French shipping companies are giving special 
facilities for the shipping of supplies. 

Certain supplies can still be purchased in Hong-Kong and even 
locally at some of the larger towns in the three areas. Foodstuffs, 
milk, dried milk, vitamins are badly needed, also medical hospital 
stores of all kinds and hospital equipment. 



TECHNICAL COMMISSION ON NUTRITION 
REPORT BY A SPECIAL CoMMITTEE WHICH MET IN GENEVA 

FROM AUGUST 22ND TO 24TH, 1938. 

On the invitation of the Health Committee, a Sub-Committee 
of the Technical Commission was convened under the Chairmanship 
of Sir Edward MELLANBY, F.R.S., Secretary-General of the Medical 
Research Council, London, with the participation of : 

Dr. W. R. AYKROYD, Director of the Nutrition Research Laboratories, 
Coonoor. India ; 

Dr. Ed. J. BIGWooD, Professor of Physiology at the University of Brussels : 
Dr. Lela E. BooHER, Chief of the Foods and Nutrition Division, Bureau 

of Home Economics, U.S. Department of Agriculture, Washington ; 
Dr. H. CHICK, Head of the Division of Nutrition, Lister Institute, London ; 
Dr. L. S. FRIDERICIA, Professor of Hygiene at the University of 
Copenha~en ; 

Dr. A MAYER, Professor at the College de France, Paris ; 
Sir J. Boyd ORR, F.R.S., Director of the Rowett Institute of Animal 

Nutrition, Aberdeen ; 

Observer: 
Dr. W. Ph. KENNEDY, Professor of Physiology, Royal College of l\ledicine, 

Baghdad. 

• • • 
INTRODUCTION 

The activity of the Technical Commission is centring this year 
upon some of the questions included in its original programme of 
work L-namely : . 

F. The relative nutritive value of different cereals accord
ing to the degree of milling. 

H. Influence of climate on food requirements. 
1 

For r_urther reference to the Commission's programme of work see the 
Introduction to ~he report on its third ses.ion : Bulletin of the Heallh Organisa
twn, 1938, 7, 461. 
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I. The extent to which diets in common use fall below the 
standards recommended in the Report on the Physiological 
Bases of Nutrition. 

All these problems are interdependent. 
1. In the report on its November session, the Commission dealt 

with nutrition surveys in some detail. As bread plays a prominent 
part in the nutrition of many groups of population, particularly 
in rural areas, and. since the preliminary study carried out by 
Miss Hazel STIEBELING showed how greatly the composition of bread 
varied, not only in the rural regions of Europe from country to 
country, but even within the same region, a special study on the 
composition and preparation of bread was considered indispensable 
by the Health Committee, in order to permit useful comparisons 
to be drawn from the surveys carried out in different countries. 

Such an investigation is at present being conducted in a number 
of European countries by l\Iiss E. J. McDouGALL, D.Sc., formerly 
of the Imperial Bureau of Animal Nutrition, Rowett Institute, 
Aberdeen, an·d of the Basle Institute of Physiology. 

The Sub-Committee noted with interest the progress report of 
Miss McDouGALL and will consider the question again in its various 
aspects at a subsequent meeting, in the light of the full report and 
other information. 

2. The conclusions and recommendations presented by the 
Technical Commission in its different reports have been based 
mainly on the findings of research carried out in Europe and the 
United States. The Commission last autumn considered the report 
and recommendations regarding nutrition made by the Inter
Governmental Conference of Far-Eastern Countries on Rural 
Hygiene, held in Bandoeng in August 1937, and made a series of 
recommendations for the co-ordination of such work in the Far 
East as well as for providin(! liaison with the Technical Commis
sion-this in pursuance of the Assembly's resolution in 1937 adopted 
on the recommendation of the League's General Advisory Health 
Council, covering all geographic areas in which economic, climatic 
and soil conditions did not permit of the supply or local production 
of foods adequate for the maintenance of optimal nutrition, parti
cularly in many areas where the density of the population was 

considerable. 
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3. The " influence of climate on food requirements " is clearly 
a problem for inclusion in the above studies. 

The Sub-Committee expressed the opinion that the collaboration 
of experts should be obtained in the analysis of existing literature 
on the influence of climatic factors on the physiology of nutrition. 
It requested its Chairman to suggest to the Health Committee the 
names of suitable experts for this purpose. 

The presence at the meeting of Dr. W. R. AYKROYD, Director of 
the Nutrition Research Laboratories at Coonoor, enabled the Sub
Committee to learn of the arrangements now being negotiated with 
the competent authorities in India, whereby these laboratories 
might act as a centre of liaison both between Far-Eastern countries 
and with the Technical Commission itself. 

4. The Health Committee requested an advisory opinion con
cerning the feeling of refugees in countries where whole groups of 
the population are threatened with acute malnutrition, or with 
actual famine, under the critical conditions of the day. The Sub
Committee's advice on this subject is incorporated in its report. 

5. The agenda of the meeting thus included : 

1. Guiding principles for the study of diets and 'lutrition 
of populations. 

2. Nutrition work in the Far East, tropical countries and 
colonial territories : 

(a) The problem of dietary standards considered in 
relation to the standards drawn up by the Technical 
Commission ; 

(b) Research work on nutrition in the Far East, carried 
out in accordance with the programme of studies recom
mended by the Technical Commission · 

' 
(c) Collaboration of the Coonoor laboratories in the 

work of the Technical Commission · • 
(d) Influence of climate on food requirements. 

3. Advisory opinion for the Health Committee regarding 
the feeding of refugees. 

4. Studies on cereals and bread. 
5. Co-operation with National Nutrition Committees. 
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I. GUIDING PRINCIPLES FOR THE STUDY 

OF THE DIETS AND NUTRITION OF POPULATIONS 

At its November session, the Technical Commission had already 
emphasised the value of making preliminary studies on the food 
consumption and on the nutritional state of the same human sub
jects, these two lines of investigation having often been conducted 
independently. The Commission presented a number of sugges
tions and recommendations with a view to facilitating trustworthy 
comparison of the results of such studies made in different countries. I 
Four types of study on food consumption were considered in some 
detail-nation-wide (first type) ; community or institution (second 
type) ; family (third type) ; and individual (fourth type). Indica
tions were given as to collection and analysis of data, schedules for 
recording relative energy allowances and classification of foodstuffs. 
The Commission further took note of the three types of enquiry 
outlined by the experts for the assessment of the state of nutrition 
of infants and adolescents. The recommendations of the autumn 
session were made available for a Conference of Directors of Insti
tutes and Schools of Hygiene of different European countries 
convened in Geneva later in the same month (November 1937) to 
consider, inter alia, a preparatory study which the several institutes 
were to undertake in advance, and for the benefit, of the proposed 
European Conference on Rural Life, to be held in July 1939. A 
further memorandum, adapted more particularly to the rural areas 
of certain European countries, was drawn up by that Conference, 
under the guidance of Professor FRIDERICIA and Dr. Hazel 

STIEBELING. 
The first meeting of representatives of National Nutrition Com-

mittees, held in 1937, recommended that the League Secretariat 
and the International Labour Office should arrange for the prepa
ration of a comprehensive " Guide-book " for nutrition surveys in 
regard to (a) food consumption and state of nutrition and (b) social 
and economic aspects. Professor Ed. J. BIGWOOD presented to 
the meeting of the Sub-Committee a draft of this " Guide-book ", 

' See Bulltlin oflht Health Organi•alion, 1938, 7, 486. 
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dealing with questions under (a). After detailed consideration of 
this draft, it was recommended for the use of the National Nutrition 
Committees and other central national institutions in charge_ of 
nutritional surveys. It was recognised that the " Guide " would 
be found useful both in European and American countries and, with 
necessary adaptations, in Far-Eastern and tropical regions. 

The final text of Professor BIGwooD's" Guide" will be published 
shortly and will be laid before the second periodic Conference of 
representatives of National Nutrition Committees, meeting in 
October 1938. 

In the meantime, the Secretariat, through the good offices of the 
members of the Technical Commission on Nutrition and otherwise, 
has collected data on the state of nutrition of populations in rural 
regions of Europe, to form preparatory documentation for·the 1939 
Rural Life Conference. It was recognised that intensive investiga
tions in many countries likely to take part in that Conference would 
be of great value, particularly if dietary surveys and the assessment 
of the state of nutrition were combined with data on the general 
conditions of public health. If such investigations were undertaken 
by some of the competent national institutions, members of the 
Technical Commission would be glad to place their experience at 
the disposal of investigators, and the Sub-Committee would be 
prepared to suggest to the Health Committee the name of one of its 
members for consultation with the participating institutes as to 
methods of study to be adopted. The Sub-Committee felt such study 
would constitute an important contribution to general knowledge and 
would therefore prove particularly useful to all countries interested 
in improving the nutritional standards of their populations. 

II. NUTRITION WORK IN THE FAR EAST, 
TROPICAL COUNTRIES AND COLONIAL TERRITORIES 

A. DIETARY STANDARDS 

~e Sub-Committee considers that, in general, the dietary 
reqUirements of the populations of Eastern and tropical countries 
are not essentially different from those of the races of Western civi
lisation. Further comparative studies of physiological differences 
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due to race and climate, and their possible bearing on food require-
ments, are indeed desirable, and it is recommended that the existing 
data be collated and a report prepared upon the subject. At the 
same time, however, it appears unlikely that such a study will 
disclose any such. dillerences of racial physiology in this respect as 
will seriously modify the approach to the practical problems of 
nutrition in tropical countries. 

·The standards drawn up by the Technical Commission on Nutri
tion, considered in their physiological sense, are universally applic
able and can be expressed in terms of the dietary habits of the 
various peoples. They represent the ultimate goal to be aimed at 
in all countries. At the present time, however, the diets of the vast 
majority of the populations of Eastern and tropical countries are 
grossly deficient when judged by these standards, which are 
obviously out of immediate reach. In these circumstances, it 
becomes necessary to set up some attainable goal for purposes of 
practical nutrition work. Recommendations for improvement must · 
be so adjusted as to raise the existing level of diets to a degree which 
is not beyond the bounds of practical possibility and which, at all 
events, makes it less remote from the optimum standard. 

B. REsEARCH WoRK oN NUTRITION IN THE FAR EAsT 

(1) Study. 

In the investigation and attack of the problem, it is first of all 
necessary to : 

(a) Investigate the nutritive value of local foodstuffs ; 
(b) Carry out surveys of the diet of population groups ; and 
(c) Study the state of nutrition and the incidence of diseases 

directly or indirectly due to dietary deficiencies. 

Methods.which may be followed in such investigations have been 
outlined in the Report of the Intergovernmental Conference of 
Far-Eastern Countries on Rural Hygiene (see documentA.19.1937.3). 
The technique of dietary surveys is fully dealt with in Professor 
BIGWOOD's" Guide", to which reference has been made above. 

Withregard to (a), institutions concerned with nutrition research 
which are fully equipped to carry out work of this nature have been 
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established in certain countries. Elsewhere, no such institutions 
exist, and other arrangements are necessary. In the case of colonial 
territories lacking complete facilities, advantage can be taken of 
laboratories in the home countries for the chemical analysis and 
biological assay of foodstuffs. . 

With regard to (b), the data obtained in dietary surveys should 
be calculated, not only in terms of food factors (calories, proteins, 
minerals, etc.), but also in terms of actual foodstuffs. Knowledge 
of the approximate quantities of the various foodstuffs composing 
the diets will be found of great value in defining the best line of 
advance in planning educational action, in demonstrating the agri
cultural developments necessary to improve nutrition, and generally 
in framing satisfactory nutrition policies. 

With regard to (c), it is suggested that, when a virgin area is 
being studied, a rough investigation of the incidence of gross mal
nutrition and deficiency diseases in hospitals and dispensaries should 
be carried out as a first measure. 

As the enquiry proceeds, the investigations should not be limited 
to pathological conditions which are a direct manifestation of defi
cient diet, but extended to cover the relation between malnutrition 
and the occurrence and severity of protozoal and entozoa! diseases, 
such as ankylostomiasis, bilharzia, helminthiasis, malaria, etc. The 
possible role of defective diet in the incidence and spread of leprosy 
should likewise be kept in view. 

(2) Action. 

(a) Such investigations will serve to define the problem. The 
action called for may be of various kinds. For example, it may 
consist in encouraging the use of under-milled rice in place of highly
milled rice, in attempting to popularise red palm-oil as a source of 
vitamin A, in takinp steps to remedy mineral deficiencies, or in many 
other measures demanded by local circumstances. 

(h) Feeding experiments.-Feeding experiments on groups may 
be of great value in that they provide a striking object lesson of the 
eiTects of improved diet and may also serve to bring to light any 
inadequacies in the local diets. 

Experiments of this nature on infants and children are specially 
to be recommended, in that these age-groups should be given 
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first consideration when attempts are being made to combat 
malnutrition. . 

Other groups which might suitably be the subjects of feeding 
experiments are expectant and nursing mothers, organised labour 
gr9ups of various kinds, inmates of institutions, bodies of recruits, 
etc. While it is, of course, desirable that experiments of this kind 
should be carried out, using scientific methods (e.g., control groups, 
statistical analysis, etc.), nevertheless information obtained by 
rough-and-ready methods of assessment may be of considerable 
value. In industrial '!foups, an improved state of nutrition may 
be reflected in an increased output of work. 

(c) The value of limited data in the present circumstances.-It is 
advisable that the study of the problem of nutrition should be under
taken by experienced workers along scientific Jines, as indicated 
above. Nevertheless, it must be emphasised that valuable contri
butions can be made by local medical officers who are prepared to 
devote attention to the subject. In existing circumstances, even 
limited data can often be used as a basis of practical action. Every 
encouragement should be given to medical officers and other com
petent workers in tropical and Eastern countries to make observa
tions on their local problems in the field of nutrition. 

(d) Agriculture.-Planned developments in agriculture are neces
sary to bring about the improvements in diet which investigation 
shows to be desirable. The agricultural situation in the various 
countries requires close examination from this standpoint, with the 
object of formulating an agricultural policy which will relate pro
duction to the nutritional requirements of the consumer. In some 
countries, largely concerned with the raising of cash crops for export, 
it may be necessary to adjust production to enable the population 
to grow locally various foodstuffs-e.g., vegetables-of which they 

stand in need. 
(e) Fisheries.-In coastal and other areas, the encouragement 

and development of fisheries may be an bp.portant means of raising 
the standard of nutrition. The Report of the Intergovernmental 
Conference on Far-Eastern Countries on Rural Hygiene points out 
that" fish is a good supplement to diets largely composed of rice, 
supplying g~od protein and sometimes vitamin A. Small fish 
which are entirely consumed are a rich source of calcium and other 

5 
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inorganic elements." Sea fish is a good source of iodine and may 
thus be of value in the prevention of goitre. Administrative autho· 
rities should p~y special attention to methods of improving the 
supply and distribution of fish. 

(f) The distribution of vitamins in pure or concentrated form.-· 
In general, it should be the aim of nutrition policy to rely on natural 
foodstuffs and, as far as possible, on locally produced foodstuffs, for 
the improvement of diet. Circumstances may, however, arise in 
which certain groups may benefit from the distribution of vitamins 
in pure and concentrated form, provided these can be obtained, 
cheaply in large quantities. 

(g) Yeast.-Yeast is rich in nitrogenous elements and in the 
B group of vitamins; it is of particular value in correcting deficiencies 
in the diets of tropical and Eastern peoples, which are usually 
largely composed of cereals. Methodsbywhichyeastrichinwater· 
soluble vitamins can be produced cheaply on a large scale in such 
countries should be investigated. This question should be studied 
by research institutes in Europe and elsewhere which are already 
concerned with problems of fermentation. 

(h) Mineral elements.-Similarly, mineral deficiencies can often 
be made good by natural foodstuffs. Nevertheless, the expedient 
of supplementing diets by mineral elements as such should be borne 
in mind. Calcium salts, iron, iodine, etc., can be supplied cheaply 
to school-children and other groups suffering from a deficiency of 
these elements. Such a measure may be financially feasible when 
expense forbids the supplying of milk or other valuable foods. For 
example, it has been shown that one of the most important defects 
of the poor rice-eater's diet is a deficiency of calcium. In such cir· 
cumstances, the regular provision of a calcium salt will do something 
to raise standards of nutrition. The same measure may be effective 
in the case of peoples Jiving on other staples-e.g., tapioca-which 
are deficient in calcium. 

While it may in certain circumstances be expedient to correct 
deficiencies by means of pure vitamins, mineral elements, or yeast, 
the fact that it is usually preferable to aim at the improvement of 
diets by suitable combinations of ordinary foodstuffs may again be 
emphasised. 
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(i) Education.-It is important that in each country all classes 
of the population should be given simple instruction in the ways 
and means of improving their diet. All public health and educa
tional services and other agencies may be used for this purpose. 
Administrative and medical officers in tropical countries should be 
familiar with the problems of nutrition, and for this purpose it is 
essential that the subject be included in their training curriculum 
before appointment. It is also essential that agricultural officers 
should have a knowledge of the practical problems of human nutri
tion. This would enable those in authority to develop nutrition 

·policies, educate the people on sound lines, deal effectively with 
nutrition problems as they arise, and, in general, keep their admi
nistrative practice abreast of advancing scientific knowledge. 

C. CoLLABORATION OF THE CooNooR LABORATORIES 

IN THE WORK OF THE TECHNICAL COMMISSION 

At its third session, November 1937, the Technical Commission 
proposed that a centre should be established in the Far East, in 
order that the Commission might be kept in touch with Far-Eastern 
activities. The Sub-Committee is glad to learn that an arrange
ment is now being negotiated with the competent authorities 
whereby the Coonoor Laboratories, India, may act as a centre of 
liaison both between Far-Eastern countries and with the Tech
nical Commission itself. The Sub-Committee hopes that these 
negotiations will reach a satisfactory conclusion. 

III. ADVISORY OPINION FOR THE HEALTH 
COMMITTEE REGARDING THE FEEDING OF REFUGEES 

The attention of the Sub-Committee was drawn to the fact that 
even in Europe there are, at the present time, circumstances so 
critical as to result in a severe shortage of foodstuffs, so that the 
nutrition problem has in this case become one oi taking emergency 
measures against famine. 

The Technical Commission on Nutrition has hitherto attempted 
the task of establishing the dietary standard which will ensure an 
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optimum degree of nutrition. It was hoped that in all countries 
there would follow a steady advance towards that g~al. It is 
therefore deplorable and disheartening that, under present world 
conditions, members of the Commission should be confronted with 
the duty of advising expedients for alleviating sheer famine, and 
should be driven to devise emergency diets which are remote from 
the ideal. 

The Sub-Committee recognises that the approach to the problem 
of famine relief must largely depend on local circumstances. The 
relation between the available funds and the numbers to be fed, the 
facilities for the transport and storage of food, the supply of fuel, 
and many other factors, must influence the measures to be taken. 
The situation may be so desperate that it is necessary to aim at 
the bare minimum that will maintain life at all, and in such cir
cumstances the question of the relative superiority of this or that 
type of food may scarcely arise. Nevertheless, it should be recog
nised that diets of an extreme simplicity and cheapness can be 
devised which will maintain life and avoid severe malnutrition. 
The Sub-Committee feels that it can assist those concerned with 
famine relief by drawing up dietary schedules of this nature. The 
suggestions put forward may serve as a guide to organisations 
occupied with the problem in the field, in that they will roughly 
show how far present methods are on the right lines and indicate a 
plan of action which may be followed in so far as circumstances 
permit. 

The diets put forward in the following schedule to meet 
famine conditions, while extremely simple and inexpensive, are 
nevertheless not grossly inadequate from a physiological point 
()f view. They provide a basis which can be modified accordina 
to local circumstances. Great stress is laid on the supplements of 
cod-liver oil, yeast, and salt mixture ; these supply essential consti
tuents in which extremely simplified diets, containing a small 
variety of foodstuffs, are often deficient. 
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SUGGESTED EMERGENCY DIETS FOR FAMINE RELIEF 

Scheme 1.-When a Suflicient Supply 
of Dried Skimmed-milk Powder• is available. 

Growing childr~n 

Whole wheat ............ . 
Skimmed-milk powder .... . 
Cod-liver oil ...... , ...... . 
Salt (sodium chloride) , ... . 

Adu/1• 

Whole wheat ............ . 
Skimmed-milk powder .... . 
Cod-liver oil , . , .......... , 
Salt ..................... . 

5 parts 
1 part 
5 g. daily 
5 g. daily' 

12 parts 
1 part 
2 g. daily 
8 g. daily 

Notes 

These relative proportions of 
wheat to skimmed-milk powder to 
be maintained, although the 
amounts given will depend on the 
supplies available. To provide a 
diet of 2,000 calories for an adult 
would require about 500 g. of wheat 
and about 45 g. of skimmed milk 
powder. 

Scheme 2.-Where the Supply of Skimmed-milk Powder 
must be limited to Young Children. 

Growing children 

Whole wheat ....... . 
Skimmed-milk powd r 
Brewer's dried yeast .. 
Cod-liver oil .•......• 
Salt mirture (contain-

Ing 4 parts sodium 
chloride to 1 part cal
cium carbonate) .... 

Adults 

Whole wheat alone. 

8 parts 
1 pal t 
5 to 10 g. daiJyl 
2 to 5 g. daiJyl 

5 g. daily 

Brewer's dried yeast ...... . 10 g. daily 
2 g. daily 

10 g. daily 
Cod-liver oil ............. . 
Salt mixture .........•... 

Notes 

In the children's diet, the pro
portion of wheat to skimmed-milk 
to be maintained, the amounts 
given to depend on the supplie!L 
available. 

1. Provision of Anti-scorbutic Vilamin.-The above diets provide no anti
scorbutic vitamin ; this essential principle must be obtained from local 
supplies : from citrus fruits (oranges, lemons), if available, from potatoes, 
cabbage or other vegetables, even from sprouted grains or infusions of non
poisonous green leaves. Half an orange or lemon twice weekly will supply the 
requisite amount of anti-scorbutic principle. 

2. Jnfanls.-lnfants under 6 months of age should be fed on whole milk if 
possible (reconstituted from dried or condensed milk when necessary) plus a 

a NoTE.--Conden-.rd Milk: If con1tf"nsed skimmed-milk is usf'd in the above diets in 
place of rlrit>d skimme~t-milk powder, tht> above pro1l0rtions must be suitably adjusted 
to provide the equivalent amount or milk sohds. 

a According to age. 
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small daily ration of 2 to 5 g. of cod-liver oil. If necessary, skimmed-milk 
powder may be substituted. In this case, the supplement of cod-liver oil is or 
special importance. The daily ration of anti-scorbutic material is also essential 
for the young infant ; 5 g. (or 1 teaspoonful) of fresh fruit juice (preferably 
orange or lemon) Is a suitable daily dose. 

3. Fai.-The above diets contain no significant amount of fat. It Is 
desirable to add fat in such quantities as are available. 

4. J\ltal, Dritd Ltgumes and Ctrtals, other than wheat, If available, can 
be substituted In the above diets for. an equivalent amount of wheat. 

5. Suppltmtnls of Cocoa and Sugar, though not essential, are desirable, 
particularly In the case of children, as greatly Increasing the palatability of such 
monotonous diets as the above. 



SOME PREUMINARY REMARKS 
ON THE QUESTION OF THE STANDARDISATION 

OF SMALLPOX VACCINE 
By 

J. ORSKOV, !II.D. 

(Staten Serum lnstitut, Copenhagen), 

In a general way, it may be said to-day that it is possible to pro
duce a standard vaccine, a vaccine with constant qualitative and 
quantitative properties. The relative constancy of such a vaccine 
could probably be realised by means of one of the different drying 
methods. 

The practical aim such a standard vaccine should have is to help 
us in estimating the value of a given smallpox vaccine when used 
in practical prophylactic work. As regards the question of value, 
there are three main problems which interest us : 

(1) What is the percentage of takes when a given technique 
is used ? 

(2) What are the local and the general clinical reactions ? 
(3) What is the duration of the immunity obtained ? 

Suppose we have produced a dermovaccine from a calf, tested it 
ad mod. GROTH intracutaneously on rabbits and found a titre, for 
instance, of 1 : 16,000 on the third day after inoculation, and suppose 
it gives nearly 100% of takes in children and discreet local and 
moderate general reactions with the technique which we use, expe
rience has shown that another vaccine with the same previous 
history will give the same clinical results, if it has the same titre 
when tested intracutaneously in rabbits. The standard vaccine 
has a value here because rabbits, even of the same age and breed 
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and litter, can be rather different in their reaction to vaccine. (But 
already here we meet a difficulty, as I do not think thrre is any place 
where a dried vaccine has been tested for constancy over a long 
enough period, and the vaccines which, for instance, are frozen down 
change their virulence slowly during storage.) And experience has 
shown us, too-, thaf a vaccine with another previous history 'may 
have the same titre, but be essentially different from the standard 
vaccine when the final test is made on a child. So we know enough 
to say that only vaccines of very nearly the same origin can be corn
pared directly, and this is due to the qualitative differences vaccines 
exhibit according to the different ways in which they have been 
produced. A few illustrations may be given. 

It is a well-known fact that a derrnovaccine from a calf can be 
made much more virulent by passing through the skin of a rabbit, 
a procedure very much used in practical work. If we now compare 
such a calf-vaccine which has recently passed through a rabbit and 
a vaccine which has been passed for generations from calf to calf, 
they may have the same titre when tested intracutaneously on 
rabbits, but be rather different as to percentage of takes in children 
and also as to clinical reactions. Another of my own experiments 
showed the following : a smallpox vaccine produced from the 
infected livers of quite small rabbits had a very high titre when 
tested ad mod. GROTH, 1 : 1,000,000, but only gave 10% takes when 
tried cutaneously on children with a material diluted only 1 : 4. 
Some experiments of LEDINGHAM & McLEAN showed something 
similar. By cultivating a vaccine intracutaneously on rabbits, they 
could make the intracutaneous material more and more quantita
tively virulent when tested intracutaneously, but the ability tQo 
infect the rabbits cutaneously was at the same time diminished. 

Finally, I have been able to confirm the findings of LEVADITI, 

who showed that a non-encephalitogenic.vaccine acquired the qua
lities of a neurolapinc by passing through the chorioalantoid mem
brane of an egg. The 11hnve-mentioned liver vaccine never causes 
any clinically visible disease when injected intracerebrally into a 
rabbit, but if the vaccine passes through a chorioalantoid mem
brane it kills the rabbits inside 5 to 6 days, just like a neurulapine. 

These examples must suffice to show that it will be necessary to 
have different standards for comparisons of vaccines of different 
origin. 
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As to which of the existing titration methods is to be preferred 
in a.particular case, this will depend on the task to be performed. 
The intracutaneous rabbit test ad mod. GROTH is a very valuable 
one, but in special cases GuERIN's method, or one of the cornea 
met~ods, will be preferable. The assay on the chorioalantoid 
membrane can only be made with bacteriologically sterile material. 
The ,pounting of elementary bodies in purified suspensions is difficult, 
and will at best only give us information as to the number of bodies, 
and cannot tell us whether they are active or non-active. 

U we now ask what practical use we can make of a standardisa
tion of a given vaccine, apart from showing another vaccine to be 
too weak for practical use, the standardisation will in most cases 
have only a very limited value. Suppose we find that a given vac
cine has a titre five times higher than a standard vaccine which 
in practical work is found to be of a suitable strength using a given 
technique, we cannot always conclude that the vaccine can be 
diluted five times and give results in conformity with the standard 
vacfine, because the concentration of the vaccine material plays a 
great role, quite apart from the fact that most smallpox vaccines 
become less stable the more they are diluted. Experience has 
recently shown us that a dermo-calf vaccine which has a titre five 
times higher than the one necessary for an efficient vaccine will, 
with the technique we use, give results which are not clinically 
distinguishable from those attained with the standard vaccine. 
With vaccines produced in other ways and applied differently, the 
experience will probably be different. 

Expressed quite shortly, my view on the question of the possi
bilities of smallpox vaccine standardisation in practical work is : 

(1) It is probably possible to produce a standard vaccine 
which is stable enough for practical use ; 

(2) Only vaccines with very nearly the same previous 
history will be comparable ; 

(3) The practical value of a standard vaccine will, for the 
present, in most cases be limited to determining a vaccine as 
being too weak for practical use. 
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REPpRT ON THE MEETING OF SEROLOGISTS 
OF THE PERMANENT COMMISSION 
ON BIOLOGICAL STANDARDISATION1 

(Paris, October 19th to 22nd, 1938) 

TRIDUTE TO THE MEMORY OF DR. CLAUS JENSEN 

• 
Since its last session, the Commission has suffered a grievous loss 

through the death, in January 1938, of Dr. Claus JENSEN. Claus 
JENSEN, who had been in charge of the Biological Standards Depart-

• The following were present : 
Dr. Th. MADSEN..._ Director of the State Serum Institute, Copenhagen 

(Chairman) ; -
Dr. Percival HARTLEY, Director of the Department of Biological Standards, 

National Institute for Medical Research, Hampstead, London ; 
Professor L. HIRSZFELD, Director or the Department of Bacteriology and 

Experimental Medicine of the State Institute of Hygiene, Warsaw ; 
Professor C. loNEsco-MIHAIESTI, Director of the Sera and Vaccine Institute 

•• Dr. I. Cantacuzino ", Bucharest ; 
Professor Louis MARTIN, Director or the Pasteur Institute, Paris ; 
Professor A. SORDELLI, Director or the Bacteriological Institute of the 

National Department of Health, Buenos Aires. 

Exptrls: 
Dr. E. GRASSET, the South African Institute for Medical Research, Johan-

nesburg; 
Dr. Jobs. IPSEN, the State Serum Institute, Copenh~~t~en ,; 

S820.- S.d. N. 1.205 (F.) 1.475 (A.) 12/38. Imp. Darantlere, Dijon~ ~ 
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ment of the State Serum Institute of Copenhagen from the beginning, 
had displayed a high sense of professional duty and outstanding 
scientific ability. He was responsible for th~ preparation, p~es_er
vation and distribution of the international standard sera, and 
applied himself with admirable efficiency to the discharge of these 
delicate functions. He strove unremittingly to improve methods 
of serum standardisation, as witness his notable piece of research 
work on the assay of diphtheria antitoxin by the intradermal route 
-a method whose possibilities he foresaw-and his investigations 
into poliomyelitis and the assay of convalescents' serum .• The 
Permanent Commission on Biological Standardisation wishes to pa'y 
a last tribute to one of its most devoted collaborators. 

1. TETANUS ANTITOXIN 

The plan of work adopted by the Commission at Copenhagen in 
1934,1 and thereafter somewhat expanded, has been carried O!Jt in 
five laboratories. The relevant documentary material is appended 
(Annex 1). 

As Dr. P. HARTLEY explained to the Commission, the research 
work conducted in the five laboratories as well as the observations 
of Miss M. LLEWELLYN SMITH (see Annexes 1 a and 1 c) have 
shown that the variations observed in the assays are due, not to 
any inherent lack of precision in the methods employed, but to 
qualitative difierences alike in the toxins and in the antitoxins. Of 
the various factors which are apt to affect the precision of the assay, 
the toxin is the most important. 

Dr. F. KAUFFMANN, the State Serum Institute, Copenhagen ; 
Professor E. LECLAINCHE; Director of the Office International des );;pizoo

ties, Paris (attended the meeting on October 21st) ; 
Dr. Margaret LLEWELLYN SMITH, the National Institute for Medical 

Research, Hampstead, London ; 
Professor Ill. WEINBERG, Pasteur Institute, Paris ; 
Jllr. P. BRUCE WHITE, the National Institute for Medical Research, Hamp

stead, London. 
Secretarial : 

Dr. R. GAUTIER, Secretary to the Permanent Commission on Biological 
Standardisation. 

' See Quart. Bull. Health Org., 1935, 4, 8. 
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This being the case, two problems, one scientific and the other 
administrative, arise for consideration. 

The solution of the scientific problem will call for further investi
gations into the nature and interaction of the reagents employed 
in titration. 

The administrative aspect of the question was studied in the 
.United Kingdom under the auspices of a committee presided over 
by Dr. HARTLEY and working under the Pharmacopreia Commis
sion ; five tetanus antitoxins were sent to four British laboratories, 
which assayed them by their own routine methods. Twenty assays 
were thus made of each of these five antitoxins, ten difierent 
toxins being used ; at the same time, a considerable measure of 
variation was introduced in respect of the other factors likely to 
influence the result of the test (see Annex 1 e). 

A statistical analysis of the results showed that in 99% of assays 
the range of variation lay between 73.5% and 136% of the true value. 
Consequently, even in the case of assays carried out under such 
widely different conditions-which, incidentally, reflect those of 
routine work-this range is not so great as to invalidate the admi
nistrative control of tetanus antitoxin by the methods at present 
employed. On. the contrary, since the variation of titre to be 
expected is now known, control is facilitated, for any antitoxin with 
a titre between the given limits can be regarded as acceptable. 

It should be noted that, as the Chairman pointed out, the range 
of variation found in the United Kingdom is of the same order of 
magnitude as that calculated by Dr. Jobs. IPSEN (71%-141%) from 
the findings of the five laboratories which took part in the compa
rative assays under the Copenhagen plan (Annex 1 a). 

In this connection, Professor C. loNEscu-MIHAIESTI referred to 
the experiments conducted at the Cantacuz~ne Institute by 
Dr. CoNDREA with the object of replacing the in vivo assay by an 
in vitro method, using the flocculation of mixtures as indicator of 

neutralisation. 
The flocculation method as currently used in certain laboratories 

for the assay of diphtheria antitoxin and toxoid is not applicable 
to the assay of tetanus antitoxin. The causes of error are thought 
to reside in the antigenic structure of the tetanus bacillus itself and 
in the presence of flagellar and somatic antigenic components in 
the toxin filtrates. To obviate these drawbacks, Dr. CoNDREA has 
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ment of the State Serum Institute of Copenhagen from the beginning, 
had displayed a high sense of professional duty and outstanding 
scientific ability. He was responsible for the preparation, p~e~er
vation and distribution of the international standard sera, and 
applied himself with admirable efficiency to the discharge of these 
delicate functions. He strove unremittingly to improve methods 
of serum standardisation, as witness his notable piece of research 
work on the assay of diphtheria antitoxin by the intradermal route 
-a method whose possibilities he foresaw-and his investigations 
into poliomyelitis and the assay of convalescents' serum .• The 
Permanent Commission on Biological Standardisation wishes to pa'y 
a last tribute to one of its most devoted collaborators. 

1. TETANUS ANTITOXIN 

The plan of work adopted by the Commission at Copenhagen in 
1934,1 and thereafter somewhat expanded, has been carried opt in 
five laboratories. The relevant documentary material is appended 
(Annex. 1). 

As Dr. P. Hul'n.EY explained to the Commission, the research 
work conducted in the five laboratories as well as the observations 
of Miss M. LLEWELLYN SMITH (see Annexes 1 a and 1 c) have 
shown that the variations observed in the assays are due, not to 
any inherent lack of precision in the methods employed, but to 
qualitative differences alike in the toxins and in the antitoxins. Of 
the various factors which are apt to affect the precision of the assay, 
the toxin is the most important. 

Dr. F. KAUFFMANN, the Sta~ Serum Institute, Copenhagen ; 
Professor E. LECLAJNCHE; Duector of the Office International des ~pizoo

ties, Paris (attended the meeting on October 21st) ; 
Dr. Margaret LLEWELLYN SMITH, the National Institute for 1\fcdical 

Research, Hampstead, London ; 
Professor M. WEINBERG, Pasteur Institute, Paris ; 
Mr. P. BRUCE WHITE, the National Institute for Medical Research, Hamp

stead, London. 
S<crelarial : 

Dr. R. GAUTIER, Secretary to the Permanent Commission on Biological 
Standardisation. 

I See Quart. Bull. Health Org., 1935, 4, 8. 
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This being the case, two problems, one scientific and the other 
administrative, arise for consideration. 

The solution of the scientific problem will call for further investi
gations into the nature and interaction of the reagents employed 
in titration. 
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which assayed them by their own routine methods. Twenty assays 
were thus made of each of these five antitoxins, ten different 
toxins being used ; at the same time, a considerable measure of 
variation was introduced in respect of the other factors likely to 
influence the result of the test (see Annex 1 e). 

A statistical analysis of the results showed that in 99% of assays 
the range of variation lay between 73.5% and 136% of the true value. 
Consequently, even in the case of assays carried out under such 
widely different conditions-which, incidentally, reflect those of 
routine work-this range is not so great as to invalidate the admi
nistrative control of tetanus antitoxin by the methods at present 
employed. On the contrary, since the variation of titre to be 
expected is now known, control is facilitated, for any antitoxin with 
a titre between the given limits can be regarded as acceptable. 

It should be noted that, as the Chairman pointed out, the range 
of variation found in the United Kingdom is of the same order of 
magnitude as that calculated by Dr. Jobs. IPSEN (71%-141%) from 
the findings of the five laboratories which took part in the compa
rative assays under the Copenhagen plan (Annex 1 a). 

In this connection, Professor C. IoNEscu-MIHAIESTI referred to 
the experiments conducted at the Cantacuzene Institute by 
Dr. CoNDREA with the object of replacing the in vivo assay by an 
in vitro method, using the flocculation of mixtures as indicator of 

neutralisation. 
The flocculation method as currently used in certain laboratories 

for the assay of diphtheria antitoxin and toxoid is not applicable 
to the assay of tetanus antitoxin. The causes of error are thought 
to reside in the antigenic structure of the tetanus bacillus itself and 
in the presence of flagellar and somatic antigenic components in 
the toxin filtrates. To obviate these drawbacks, Dr. CoNDREA has 
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prepared toxins from aflagellate strains devoid of the somatic 
polysaccharide. These toxins consist of protein solutions, and are 
obtained by precipitation with ammonium sulphate. 

Dr. Louis MARTIN considered that the lack of concordance nowa
days observable in the assays of tetanus antitoxins was due to the 
fact that the toxins and antitoxins employed were much more 
active than they used to be. The documentary material collected 
showed th;t the method 'or preparing and preserving the toxin 
affected the result of the assay. This raised the question of the 
preparation of a standard test toxin which could be distributed to 
all laboratories by the Copenhagen Institute. 

Dr. IPSEN said that the Copenhagen Institute would first of all 
like to ascertain whether, when toxins prepared from the same 
strain by the same method were used, the variations in titre were 
smaller than those observed when toxins prepared by different 
methods were employed. It would accordingly like to receive, 
from the various laboratories, tetanus toxins prepared by a specified 
method from a strain supplied ; it would use those toxins to assay 
antitoxins which had been credited with different qualities on 
the strength of previous tests. 

Professor A. SoRDELLI was of opinion that considerable import
ance should be attached, not only to the nature of the toxin, but also 
to the level at which the assay was performed. 

Account must further be taken of the fact that -the antitoxic 
values of the various antitetanus sera as assessed by the present-day 
method of assay (L+ /5 toxin-level) did not always coincide with 
their experimentally determined prophylactic or therapeutic values; 
if, for example, the serum was injected intravenously and an 
appropriate dose of toxin was administered subcutaneously after 
one, two, five, or even twenty-four hours, then, if the level of assay 
laid down in the Rosenau and Copenhagen methods was adopted, 
one unit of the less avid serum might prove four times as active as 
one unit of the more avid serum. 

The results of the assay of various tetanus antitoxins against 
different toxins can, moreover, be seen in Annex 1 b. In these 
circumstances, it might well be wondered how far the antitoxic 
unitage given on the ampoules really indicated the therapeutic or 
protective action which the serum was capable of exerting. it 
was true, however, that, since the sera supplied for use at the 
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present time consisted of mixtures of antitoxins some of greater and 
some of lesser avidity, the question was not one of practical moment. 

The CHAIRMAN observed that Professor SoRDELLI's views were 
corroborated by the conclusions which Dr. RAscH, the statistician 
of the Copenhagen Institute, and Dr. IPSEN had been able to draw 
from the extensive records of assay findings available in the Biological 
Standards Department. These investigations had shown the need 
for further research into the relationship between the level of the 
test and the results yielded. 

To facilitate the study of this question-the importance of which 
was recognised by all the members of the Commission-Professor 
SoRDELLI submitted an explanatory note and plan of research 
which appear in Annex 1 f. 

In the course of the meeting, the representatives of the Buenos 
Aires, Copenhagen and Hampstead Institutes agreed to carry out 
tests to ascertain whether neutralisation of the toxin at the L+ /5 
level really reflects the protective action of the sera as it can be 
experimentally determined, or whether the use of some other level 
of assay would furnish a more adequate criterion. Six sera will be 
selected, three of which yield readily dissociable, and three less 
readily dissociable combinations with toxin, and their antitoxic 
action will be determined on the guinea-pig by the American method. 
The quality of each of these sera will be ascertained by determining 
the dilution ratio and assaying at two different levels. For the 
assessment of the protective action, the method proposed by Pro
fessor SoRDELLI will be adopted. 

•• The Commission, after reviewing the results of the inves
tigations carried out in accordance with the plan drawn up 
in 1934, and extended at an informal conference held at 
Copenhagen in 1936, has concluded that the discrepancies 
observed in the titration of tetanus antitoxin in different labo
ratories are intrinsic to the reagents and are in no way due 
to lack of precision of the methods employed. 

• • The investigations have shown that tetanus antitoxin can 
be assayed with a high degree of precision, the standard devia
tion being of the order of 5%. The factor which exerts the 
greatest influence on the precision of the assay is the toxin 
used, the species ot animal, the route of injection, the time of 
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contact of the mixture being of minor significance in affecting 
the precision of the assay. . 

• • When the same samples of tetanus antitoxin are assayed 
in different laboratories, however, the variation in the results 
obtained are considerably larger than can be reasonably 
ascribed to the errors inherent in the methods of assay 
adopted ; they are due to qualitative differences in tetanus 
toxins and antitoxins. 

" In view of the fact that the discrepancies referred to may 
have an important bearing on the administrative control of 
tetanus antitoxin exercised in different countries, the Com
mission took notice of the result of an investigation carried 
out with the object of determining the extent of the variation 
to be expected in the assay of tetanus antitoxins as carried 
out under present conditions of standardisation. In these 
investigations, no attempt was made to restrict, but rather to 
encourage the widest variations in reagents and techniques. 
The results of twenty different assays of five different tetanus 
antitoxins carried out in nine different laboratories, in which 
ten toxins, four different routes of injection, two species of 
animals, three different standards of reference and several 
different end-points were employed, were submitted to the 
Commission. The analysis of the results showed that the 
variation to be expected in 99% of assays even under such 
widely different conditions is between 73.5% and 136% of the 
true value. Administrative control can therefore be adjusted 
in accordance with these data. 

" The causes of these differences are still unknown, and 
the Commission accordingly decided that further investiga
tion into the nature and properties of the reagents used, their 
mode of preparation and interaction should be undertaken, 
in order to obtain potency values of samples of tetanus anti
toxins representing more accurately their clinical value. 

'' So far as the investigations into the part played by the 
toxins are concerned, the Copenhagen Institute will ask 
various laboratories to prepare, from a strain supplied by it 
and by a specified method, toxins which it will use to assay 
tetanus antitoxins which have been shown by previous tests 
to possess different qualities." 
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2. ANTI-SNAKE VENOM SERA 

The research into anti-viper serum standardisation which the 
Commission decided to undertake in 1935, limiting the field of 
investigation to the sera against the venom of European viperidre, 
has been carried out by the Copenhagen and Zagreb Institutes, 
working in close collaboration. As the outcome of these investiga
tions (see Annex 2), a method of assay has been worked out. It 
has also been shown that anti-viper serum should be standardised 
in relation to the venom of V. aspis and V. ammodytes, and that 
a standard serum would have to be established and a standard 
venom used for each of these species. 

For some years past, Dr. E. GRASSET has assayed the polyvalent 
anti-viper and anti-cobra serum supplied by the South African 
Institute for Medical Research against the monovalent anti-Bilis 
arietans and anti-Cobra {lava standard sera. These sera were dried 
and then kept in the ice-box and protected from the light ; and their 
neutralising properties have remained unchanged for three years. 

The differences observed in the various samples of venom obtained 
from the same species, which are sometimes considerable, led 
Dr. GRASSET to prepare standard venoms for Bitis arielans and 
Cobra {lava, each consisting of a mixture of several hundred samples 
of venom taken at different times of the year from specimens coming 
from different regions ; these venoms have been dried, and are 
kept in the dark in closed vessels. 

The experiments made with a view to the determination of the 
test aose have shown that, in order to eliminate individual differ
ences between animals, at least 2.5 lethal doses are required, espe
cially in the case of viper venom. 

It is also well to make certain of using a sufficient number of 
animals per dose (six in the case of mice), especially if a proportion 
of 50% of survivals is taken as a criterion. 

Shock phenomena, sometimes followed by death may be observed, 
especially in rabbits, immediately after an intravenous injection 
of sub-lethal doses of Bilis venom or mixtures of venom and serum. 
The frequency of such reactions may be reduced by increasing the 
volume injected and injecting very slowly. Such early deaths are 
apt to hamper the interpretation of the results of the assay unless 
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a sufficiently large number of animals is used. In order, therefore, 
to reduce the cost of the test and to save venom and serum, 
Dr. GRASSET, after using rabbits for several years, now assays on 
mice. He took as the unit of anti-Bilis potency the quantity of a 
monovalent serum selected as a standard, which, when mixed with 
four to five lethal doses of Bitis venom, protects 50% of the mice 
injected. The anti-cobra unit was determined by a similar method. 

When the assay is performed with the same sample of venom, the 
results more or less agree ; but if other venoms obtained from the 
same zoological species are used, the differences in the determination 
of the test dose may be as high as 20%. 

These experiments, and others carried out at the request of the 
South African Government Biological Control Laboratory show 
that it is necessary to use not only monovalent standard sera but 
also standard venoms, if the assay of anti-snake-venom sera is to 
be performed under the best possible conditions of accuracy. 

Dr. IPSEN was also in favour of the use of a standard venom, 
arguing that if all experimenters used the same venom for assay 
purposes, it would be possible to express the potency of a serum in 
terms of the number of milligrammes of venom neutralised. In this 
way, the use of the vaguer criterion of lethal doses neutralised, as a 
means of expressing the strength, could be avoided. In the opinion 
of Professor SoRDELLI, the anti-venom sera used against the bites 
of South American ophidians do not lend themselves to standardisa
tion. In the case of Boahrops alternata, for instance, the antitoxic 
strength of the sera of various horses showed considerable variations 
when tested against the venom of different specimens of this species. I 

The experiments described in Annex 2·merely confl.rmed Dr. P. 
HARTLEY in his opinion that anti-snake-venom sera do not lend 
themselves to international standardisation, owing to the varia
bility of all the different factors which influence the assay, particu
larly the venom. '\\'hen, in analogous cases, measures of adminis
trative control had had to be taken in the United Kingdom, the 
practice of laying down minimum requirements had been followed. 
This system might perhaps be applied in the case of anti-viper 
serum. 

1 See A. SoRDBLLI and G. PACELLA : " Consideraclones sobre Ia valoracl6ri 
delsuero antlofldlco", Reo. Soe. Argentina de Bioi., 1927, 3, 472. 
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The CHAIRMAN pointed out, first, that this practice would not do 
away with the necessity of assessing the potency of the sera, and, 
secondly, that the degree of precision of the assays carried out at 
Copenhagen, Johannesburg and Zagreb was quite adequate. The 
main difficulty, at the moment, was how to accumulate a stock 
of venom possessing the necessary qualities. 

'' The Commission, 
'' After taking note of the results of the work on anti-viper

venom serwn now proceeding at the Copenhagen and Zagreb 
Institutes ; 

'' Recommends that the investigations which are being 
carried out with a view to the standardisation of the anti
venom sera should be continued with the collaboration of any 
other Institutes interested in this problem." 

3. ANTI-PNEUMOCOCCUS SERUM 

A. ADVISABILITY OR OTHERWISE OF ADOPTING INTERNATIONAL 
STANDARDS FOR SERA OTHER THAN TYPES I AND II 

In 1934, the Commission adopted international standards and 
units for anti-pneumococcus sera, types I and II. Since that time, 
co11siderable progress has been made in the serotherapy of pneu
monia. Thirty-two types of pneumococcus have been identified, 
with the result that the type of causal agent can now be rapidly 
determined and the homologous serum administered. In the United 
States, standard sera have been placed at the disposal of the Com
mittee which is dealing With the standardisation of anti-pneumo
coccus sera of types V, VII and VIII. The CHAIRMAN therefore 
asked whether the Commission considered that international stand
ards ought to be adopted for the sera corresponding to those three 
types ; the method of specific protein determination advocated by 
GooDNER, HoRSFALL and Dusos might perhaps enable titration 
to be effected by chemical means. 

Dr. HARTLEY said that the international standards for types I 
and II and the Amer;can standards tor types V, VII and VIII all 
consisted of horse anti-sera ; but a movement was now on foot 
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among clinicians in favour of the therapeutic use of rabbit serum. 
It had to be considered whether such a serum could be assayed in 
relation to a standard horse serum 'l Up to the present, sera for 
types of pneumococcus other than I and II had not been prepared 
in the United Kingdom. If, however, this should be done, consider
ing the striking results obtained from their clinical use, standards 
would be necessary for their assay. In such a case, the standards 
in force in the United States for sera of types V, VII and VIII might, 
he thought, be adopted for national use. The method of chemical 
titration was very attractive, and it was to be hoped that it would 
eventually supplant the biological method ; but it might not be 
applicable to a serum that had been dried and then redissolved. 

Dr. Louis MARTIN had been greatly struck by the progress made 
in the United States in the serotherapy of pneumonia ; the diagnosis 
centres set up for that purpose could determine the type of patho
genic agent in a few minutes, thus enabling treatment with the 
appropriate rabbit anti-serum to be begun without delay. That 
was an example which many European countries might follow ; 
at the present time, Denmark alone possessed an organised service, 
covering the whole country, for the identification of the type of agent 
and the administration of the appropriate serum. 

11 In view of the rapid developments in the therapy of pneu
mococcus infections in man, in the production of specific anti
sera prepared in different species of animals, and in the 
methods of assay of the anti-sera, the Commission decided 
that, for the present, international standards for types of 
anti-pneumococcus serum other than types I and II should 
not be provided." 

B. REPLENISHMENT OF STOCKS OF ANTI-PNEUMOCOCCUS 
STANDARD SERUM FOR TYPES I AND II : MEASURES TAKEN 

FOR THIS PURPOSE 

The demand having been much greater than had been foreseen, 
it became obvious by the end of 1935 that the stocks of standard 
anti-pneumococcus sera, types I and II, would soon need to be 
replenished. By agreement between Sir Henry DALE and 
Dr. MADSEN, Dr. HARTLEY was entrusted with the task of establish
ing a new international standard for sera of these two types. 
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For the purpose of determining the potency ratio between the 
present international standard and the new standard, solutions 
of both were sent for comparative assay to Dr. H. J. PARISH and 
Miss A. M. BROWN, of the Wellcome Physiological Laboratories, 
Beckenham; to Dr. G. F. PETRIE, of the Lister Institute, Elstree; 
and to Dr. WILSON SMITH, of the National Institute for Medical 
Research, Hampstead. 

The results ot their assays were submitted to Dr. J. W. TREVAN, 
of the Wellcome Physiological Laboratories, Beckenham, and to 
Dr. J. 0. IRWIN, of the Department of Epidemiology and Vital 
Statistics of the London School of Hygiene and Tropical Medicine, 
for statistical analysis. They found that the titre of the new serum 
could be expressed by the weighted average of the results of all 
the assays ; that this means in practice that the new unit might 
be assigned a slightly different potency than the unit as at 
present defined. 

The members of the Commission unanimously expressed their 
gratitude to Dr. HARTLEY and his collaborators for this fine piece 
of work. 

As Professor A. SoRDELLI observed, the titres obtained by the 
different laboratories vary considerably according to the method 
of assay employed ; the adoption of an average value would there
'ore be nothing more than a compromise. 

Moreover, as Dr. HARTLEY pointed out, the stocks of the present 
standard of type I anti-pneumococcus serum held by the Copen
hagen Institute wili be sufficient, with proper economy, for another 
two or three years. In those circumstances, it might perhaps be 
advisable for the Commission, while duly noting that a new standard 
serum is available in case of need, to postpone the final adoption 
of that standard until later. In the meantime, work on the deter
mination of the titre of this new standard in terms of the present 
standard could continue ; it would be helpful if the Washington 
Institute would be good enough to compare the new standard serum 
with the American national standard, and state whether the 
approximate titre of 1,000 units per c.c. provisionally assigned 
to this new preparation was, in its opinion, adequate. 

"In 1935, it was reported to the Commission that the 
quantities of the international standards for anti-pnewno-
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coccus serum, type I and type II, available for international 
use were being depleted more rapidly than had been antici
pated, and, consequently, the question of their replacement 
by other dry, stable preparatidns, assayed in terms of the 
present international standards, would have to be considered 

at an early date. 
'' In accordance with arrangements made between the 

State Serum Institute, Copenhagen, and the National Insti
tute for Medical Research, Hampstead, it was agreed, in 
1935, that the latter Institute should· provide adequate 
amounts of dry, stable preparations of there spective anti-sera 
with a view to their eventual a~option as international 
standards, when the supplies of the present standards are 
exhausted. 

_'' The Commission took notice that, in regard to the replace
ment of the present international standard for anti-pneu
mococcus serum, type I, the National Institute for Medical 
Research, Hampstead, had prepared a large quantity of a 
dry, stable preparation, and that a provisional estimate of the 
weight of this new preparation equivalent to one international 
unit had been made in three laboratories in England and at 
the State Serum Institute, Copenhagen. 

'' The Commission recommended that a further study of 
the results of the comparative assays already obtained should 
be undertaken and, if possible, an estimate of the relative 
potencies of the two type I preparations should be made by 
the application of other methods of comparison. 

'' It was reported to the Commission that, by the exercise 
of due economy, the quantities of the international standard 
for anti-pneumococcus serum, types I and II, still available 
are sufficient for international requirements for almost two 
years, and, accordingly it was recommended that decisions 
regardil>g the suitability of the new dry, stable preparation 
for use as a second international standard and, if deemed 
suitable, its evaluation in terme of the present international 
standard should be postponed." 
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4. GAS-GANGRENE ANTITOXINS 

(a) Perfringens Antitoxin. 

695 

. . " 
During the past few years, Professor M. WEINBERG, of the 

Pasteur Institute, Paris, has published thre~ articlesl criticising the 
method adopted for assaying perfringens .A antitoxin. His argu
ment was based on the fact that ~onsiderable discrepancies have 
been observed in the relative titres of perfringens A antitoxin when 
different toxins are used for assaying these antitoxins on the mouse. 
This was a criticism levelled at the whole principle of the standardi
sation of antitoxins, ·and as such i~ could not be ignored by the 
Commission, especially since if was supported by the work of S. E. 
STEwART and J. M. Cl.AMPIT. The Commission was therefore very 
interested to hear Professor WEINBERG's account of the result of 
his investigations proceeding from the observation made a few years 
ago that the same vibrion septique antitoxin, when assayed 
against two toxins, was found to possess different antitoxin titres 
(see Arinex 3 d). 

The result of the assay of a specific serum-and particularly of 
perfringens A antitoxin-depends on three factors : the serum, the 
toxin and the test animal. This last-named factor hardly affects 
the issue if a sufficient number of mice are used for the experiment 
and the injections are made intravenously. 

On the other hand, in Professor WEINBERG's opinion, great 
importance is attached to the antigenic make-up of the sample of 
toxin used, and to the quality of the standard serum, the specific 
antibody content of which may vary widely. It follows from this 
that, if comparable data regarding the assay of perfringens A anti
toxin are to be obtained in all laboratories, the same standard serum 
and the same sample of toxin should be used. 

Pending the discovery of a strain producing all the toxic antigens 
proper to B. perfringens A, the logical procedure, in preparing a 
toxin for the assay of perfringens antitoxins, would be to mix two 
or more toxins which, taken together, would constitute a standard 

test toxin. 

l WEINBERG and GutLLAUMIB : .. Titres apparents et titres reels des serum• 
antitoxiques ", C. R. Soc. Bioi., 1936, i.23, 661; "Titrage des serums antitoxl
ques ",c. R. Acad. Sc., 1927, 20,, 1012, C. R. Soc. Bioi., 1937, 126, 657. 
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The antitoxin which is to serve as a standard should be prepared 
with this standard toxin, for it should contain antibodies which will 
neutralise all the antigens contained in the latter. 

Every laboratory investigating gas-gangrene antitoxins should 
endeavour to prepare a standard toxin and a perfringens A anti
toxin which is very rich in the principal antibodies. These standard 
toxins and antitoxins might be sent to all laboratories for compa
rative tests. 

The main object of research should be to establish the curative 
titre of the serum, for this is what matters to the medical man. 
Moreover, it is highly probable that this curative titre will only 
coincide with the antitoxic titre in the case of sera prepared by 
means of bacilli whose action is exerted mainly through a highly 
potent exotoxin such, for instance, as B. tetani and B. botulinus. 

Professor L. HIRSZFELD had been able to demonstrate that most 
strains of B. perfringens whirh are pathogenic to man and animals 
destroy the specific blood-group substances. 

As regards their biochemical, hremolytic or toxic action, there is 
no difference between strains which destroy the specific blood
groups substances and those which do not. 

The ferments which break down these specific substances are 
secreted in the culture media, but are non-fl1.~rable ; they are speci
fically neutralised by the immune sera. 

Future investigations will show whether the principle of the neu
tralisation of these ferments can serve as a basis for a new method 
of assaying the serum, and whether the presence of antiferments is 
of therapeutic value. 

Professor SoRDELLI noted that 'Professor WEINBERG's research 
work on the assessment of the antitoxic potency of perfringens anti
toxin had been beset by difficulties as great as those encountered 
in the case of tetanus antitoxin, if indeed they were not greater. 
At the same time, the comparative assays of three perfringens A 
antitoxins carried out in three laboratories with different toxins, 
had not produced discrepancies as great as those recorded by Pro
fessor WEINBERG. It would therefore be of vital importance for 
Professor WEINBERG to supply to the Copenhagen Institute, sam
ples of the toxins with which the said discrepancies were obtained, 
in order that comparative tests might be undertaken in the labora
tories of various countries. The criticisms he had advanced were 
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directed against a method of assay which had been internationally 
adopted, the investigations on the bases of which any modification 
of that method might ultimately be effected should hence also be 
carried out on international lines. 

In reply to the CHAIRMAN's request for samples of his toxins and 
standard serum for purpose of comparative tests, Professor WEINBERG 
said that he would willingly hold at the disposal of his colleagues 
the standard antitoxin prepared in his laboratory and the samples 
of toxin he had in reserve. He observed, however, that he did not 
regard this antitoxin as constituting the final standard. 

When his laboratory had prepared a perfringens A antitoxin with 
a standard toxin containing an abundance of all the antigens, or, at 
all events, the principal harmful substances of B. perfringens A, such 
a preparation could then really be regarded as a standard antitoxin. 

It should not be forgotten, however, that each horse reacted 
differently to the injection of each of the perfringens A antigens. 
For the successful preparation of a good standard antitoxin, it would 
therefore be necessary to immunise a complete batch of horses with 
the standard toxin and then proceed to a comparative examination 
of the resultant sera with a view to selecting the best. 

In these circumstances, be suggested that the comparative assays 
should be carried out in relation to the international standard anti
toxin," with a single test-toxin, which the Copenhagen Institute might 
be asked to prepare. It was essential, if the titres obtained were 
to be comparable, that the assays should be performed in all coun
tries, not only in relation to one standard sen m, but with 'a single 
sample of toxin. 

For some years, Dr. HARTLEY had been testing the commercial 
preparations of perfringens antitoxin placed on the British market, 
using for the purpose the international standard antitoxin prepared 
by the Hampstead Institute, and bad experienced no difficulties. 
This international standard was now being criticised ; in order to 
JUdge of the value of the criticisms, it would be necessary to make 
sure that all the assays were made on a common basis--i.e., that 
the potency of the international standard and of the various national 
standards was identical. He would therefore like to have samples 
of the national standard sera for purposes of comparison. 

Professor WEINBERG said that, in France, the national standard 
was used only in laboratory research ; the whole of the output of 
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perfringens antitoxin was assayed in terms of the international 
standard. 

• • Taking into consideration the interesting observations 
brought forward by Profeseor WEINBERG, the Commission is 
of opinion that the Biological Standards Department, 
Copenhagen, should be requested to prepare a convenient 
amount of a perfringens toxin, which could be distributed 
to interested laboratories for the purpose of carrying out 
further investigations into problems relating to the determin
ation of the potency of perfringens antitoxins. 

" It takes note of the comparative research work which 
is proceeding in various institutes on the question of the use 
of a single sample of toxin." 

(b) Cl. Sordelli. 

Annex 3 contains Dr. G. W. McCov's proposal for the establish
ment of an international standard for gas-gangrene antitoxin 
(Sordelli) and the results of the assays by the Copenhagen Insti
tute of the dried serum prepared by the National Institute of Health, 
Washington. 

Professor SoRDELLI considered that this question was mainly 
of interest to the American continent, partly because a far larger 
number of cases of infection with the bacillus described by him had 
been reported in America than in Europe, and partly because 
Sordelli antitoxin was exported by the United States. 

Professor WEINBERG said he had a stock of dried Sordelli anti
toxin which he would gladly place at the Commission's disposal ; 
the reason he had not as yet adopted any standard for this serum 
was because he knew of only two cases of infection due to Cl. sordelli. 

'' The Commission decides to adopt as the international 
standard for gas-gangrene antitoxin (Sordelll) the dried 
serum prepared by the National Institute of Health at 
Washington, the unit of activity to be defined only when 
comparative assays have been carried out. 

"Provisionally, this unit might, however, be regarded as 
equivalent to 0.06668 milligramme of this dried serum. 
Before the final adoption, samples of difierent Sordelli 



BIOLOGICAL STANDARDISATION 699 

antitoxins should be assayed against the proposed standard 
by means of two or more toxins, and using the mice intra
venous method proposed in Annex 3 b. 

"Various institutes should be invited to take part in these 
comparative assays, the results of which should show, first, 
whether the unit is of the same magnitude as those of the 
antitoxins corresponding to the other organisms of the gas
gangrene group and, secondly, whether the assay is affected 
by the toxin used." 

(c) Vibrion Septique Antitoxin. 

Endorsing the proposal to increase the concentration in inter
national units of the vibrion septique antitoxin issued by the 
Copenhagen Institute for international use (see Annex 3 b), 

'' The Commission requests the Biological Standards 
Department of Copenhagen to prepare the solutions of the 
international vibrion septique antitoxin standard in future 
in such a way that they contain fifty international units per 
c.c." 

5. ANTI-ANTHRAX SERUM 

In pursuance of the recommendation made by the Inter-Govern
mental Conference on Biological Standardisation, the Commission 
decided, in 1935, to resume work on the standardisation of anti
anthrax serum. Communications on the matter from the Canta
cuzene Institute, Bucharest, and the Szeged Institute of Hygiene, 
will be found in Annex 4. 

Professor C. IoNEscu-MIHAIESTI had endeavoured to define the 
part played by the capsular antigen of B. anthracis in the immuni
sation process, in accordance with the research programme drawn 
up by him in agreement with Professor ToMcSIK. His investiga
tions showed that, while this antigen played an important part in 
anthrax immunity, the somatic antigen was at least equally import
ant. The sera possessing the highest protective power proved to 
be those with the highest content of antibodies neutralising those 
two antigens. 

In order to secure more definite data in this connection, two sera 
were to be studied, one with a high content of capsular antigen and 

2 
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the other with a high content of somatic antigen ; he would be glad 
to obtain the assistance of other institutes in this work. 

The CHAIRMAN wished to take the opportunity of thanking Pro
fessor loNEscu-l\hHAIESTI for the very generous hospitality afforded 
by the Roumanian Government and the Cantacuzene Institute to 
the mission which, in June 1938, visited the national centres esta
blished in Eastern Europe for the distribution of the international 
biological standards. 

The question of the possibility of obtaining the assistance of 
institutes of veterinary medicine in assaying the anti-anthrax serum 
having been raised, Professor LECLAINCHE pointed out that the 
therapeutic use of anti-anthrax serum was confined to the rare cases 
of anthrax which developed slowly. From the preventive stand
point, the serum was sometimes used to induce a state of immunity 
rapidly in animals when an anthrax focus was discovered. From 
the veterinary standpoint, anti-anthrax vaccine was much more 
important than the serum. 

Professor SoRDELLI, who prepared the anti-anthrax serum at the 
Buenos Aires Institute, signified his readiness to take part in inves
tigations with a view to improving the assay of this serum, while 
Dr. Louis MARTIN thought that Dr. BocQUET, of the Pasteur Insti
tute, Paris, would be willing to collaborate. 

"The Commission, having before it ·tbe results of tbe 
research work conducted at tbe Bucharest Institute on tbe 
assay of anti-anthrax serum, is happy to note that this work 
can be continued on wider co-operative lines, thanks to tbe 
participation of tbe Pasteur Institute, Paris, and tbe Bacte
riological Institute, Buenos Aires." 

. 6. ANTI-TYPHOID SERUM 

Thanks to the kindness of the author, Dr. A. FELIX, the Com
mission was able to acquaint itself, before publication, with his 
report on the standardisation of anti-typhoid serum. Commenting 
on this report, Dr. GRASSET expressed concurrence in the author's 
views. His own research into the preparation and therapeutic use 
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of anti-typhoid serum1 showed that a serum having the maximum 0 
and Vi antibody titre would be the most effective in treating typhoid 
fever, whatever the antigenic characteristics of the bacillus respon
sible for the infection. 

The clinical tests carried out at Johannesburg in 1937/38 with 
an anti-typhoid serum having a high Vi and 0 antibody titre appeared 
to confirm the experimental results, but a final opinion on the value 
of this new type of serum must be deferred until it had been admi
nistered in a larger number of cases. 

The question of the therapeutic action of anti-typhoid serum 
having been raised by Professor SoRDELLI, Dr. GRAssET said that 
a pure anti-0 serum prepared by means of endotoxoid had been 
used in South Africa in about 3,500 cases of typhoid fever ; it had 
reduced the fatality rate from 200/o to 10% ; if it was administered 
during the frrst twelve days of the disease, the rate fell to 3%. The 
new anti-Vi and 0 serum which was being tried, not only reduced 
the fatality rate in the same proportion, but also appeared to have 
a more marked effect on temperature in the early stages of the 
disease and to be more effective in preventing complications. 

Professor HIRSZFELD contirmed the therapeutic action of anti
typhoid serum. In forty cases of typhoid fever treated at Warsaw 
by intramuscular injection of serum obtained by immunisation with 
formol endotoxin, a rapid fall in temperature had been noted, some
times after the second injection. The favourable action of the 
serum on the general course of the disease was very marked, espe
cially in regard to inflammatory com~:-lications of the respiratory 
organs. The serum haci not, however, conferred any immunity, 
since it had not prevented the reappearance of the disease. 

Dr. KAuFMANN thought that it would be possible to standardise 
anti-typhoid serum by the method proposed by Dr. FEL1x. 

Dr. HARTLEY said that the stock of anti-typhoid serum prepared 
by Dr. FELix and dried at the Hampstead Institute had been suffi
cient for 250 ampoules, which could be distributed to workers 
desirous of making comparative assays. 

" The Commission is of opinion that the report of Dr. A. 
FELix on the standardisation of anti-typhoid serum, which 

• " The Preparation and Comparison of Different Types of Anti-typhoid 
Sera (Agglutinins, Mouse Protection and Preliminary Trials) ", Br. Jl. of Exp. 
Path., 1937, XVII, 460. 
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was communicated to it and has just been published in the 
Journal of Hygiene, 1938, Vol. 38, page 750, should be 
taken as the basis of an international comparative investiga
tion, and that the anti-typhoid serum prepared by the Lister 
Institute and dried by Dr. HARTLEY should be used for this 
purpose. 

• • Samples of this serum and also of the cultures which 
Dr. FELDt is ready to supply should be distributed to the 
following workers and institutes : 

" 1. Lister Institute of Preventive Medicine, London ; 
" 2. National Institute for Medical Research, Hampstead, 

London; 
" 3. State Serum Institute, Copenhagen ; 
"4. Cantacuzene Serum and Vaccine Institute, Bucharest; 
" 5. Mr. S.D. BEARD, Lederle Laboratories, New York; 
" 6. Dr. DuJARRIC DE LA RiviERE, Pasteur Institute, 

Paris; 
" 7. Dr. Carlos GARCES BAEZA, Bacteriological Institute 

of Chile, Santiago de Chile ; 
" 8. Dr. E. GRASSET, South African Institute for Medical 

Research, Johannesburg ; 
" 9. Professor L. HIRSZFELD, Director of the Department 

of Bacteriology and Experimental Medicine of the State 
Institute of Hygiene, Warsaw ; 

" 10. Professor A. SoRDELLI, Director of the Bacterio
logical Institute of the National Health Department, Buenos 
Aires." 

7. STAPHYLOCOCCUS ANTITOXIN 

In 1934, the Commission adopted as the international standard 
for staphylococcus antitoxin a dry, stable preparation made by the 
National Institute for Medical Research, Hampstead. 

During the past four years, the stock of this standard, which is 
kept at the Copenhagen and Hampstead Institutes, had been 
depleted more quickly than had been foreseen, and it was now 
becoming necessary to replenish it. 
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Sir Henry DALE and D_r. MADSEN a~eed to ask Dr. HARTLEY 
(who consented) to prepare the new standard ; to this end, 
Dr. HARTLEY, in collaboration with Miss LLEWELLYN SMITH, care
fully examined five staphylococcus antitoxins of varying origin. 
A description of the research work undertaken with a view to the 
preparation of this new standard and its assay in terms of the present 
international standard is given in Annex 5. 

The CHAIRMAN referred to the criticism of the international 
standard serum made by Professor FoRSSMANN, of Lund, which 
might be summarised as follows : 

" There is no correlation between the potency of a staphy
lococcu~t antitoxin expressed in international units and its 
bactericidal action ; 

" The biological tests employed to assay a serum in terms 
of the standard seruni only take account of a few of the possible 
effects which the staphylococcus toxin may exert, and these 
are, moreover, the least important from the point of view of 
human pathology." 

It should be noted that, when this standard was established, the 
staphylococcus toxin was regarded as antigenically an indivisible 
unit. Since that time, the work of GLENNY and STEVENS, LLEWELLYN 
SMITH and PRICE, etc., had introduced the concept of multiple toxins. 

As the present international standard serum, like that which is 
to replace it, consists of u antitoxin, the CHAIRMAN considered it 
advisable that this should henceforth be stated on the label of the 
ampoules. 

Moreover, since there were several clearly defined staphylococcus 
toxins which are neutralised by specific antibodies, it might be 
considered whether toxins other than u toxin would not be used in 
due course for the production of sera and formol toxoids. Although 
no commercial product for the treatment of staphylococcus infec
tions had so far been prepared with ~ toxin, the establishment of a 
standard preparation of ~ antitoxin might perhaps facilitate com
parison of the results of the research conducted in the various 
countries. 

• • A. In order to supply a second international standard 
for staphylococcus antitoxin, to take the place of the first 
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international standard, adopted in 1934, the stocks of which 
are now almost exhausted, the National Institute for Medical 
Research, Hampstead, has provided a large quantity of a dr,y, 
stable preparation of staphylococcus antitoxin. The sample 
ultimately adopted, with a view to its eventual adoption as a 
second international standard, was chosen from five staphy
lococcus antitoxins, large amounts of which were generously 

supplied by : 

• • The Lister Institute, Elstree ; 
" The Wellcome Physiological Research Laboratories, 

Beckenham ; 
" The Pasteur Institute, Paris ; 
• • The Connaught Laboratories, Toronto, and 
"The Lederle Laboratories, New Jersey. 

" The properties of these five antitoxins were investigated at 
Hampstead and Copenhagen, and, after consultation between 
the two institutes, it .was recommended by the Chairman 
of the Permanent Commission on Biological Standardi
sation that the sample supplied by the Wellcome Physiological 
Research Laboratories, Beckenham, should be chosen for 
conversion into a dr,y, stable preparation. The sample was 
exactly assayed, in terms of the present international standard, 
and the weight of the new preparation, equivalent to one 
international unit of staphylococcus antitoxin, was determined 
at Hampstead, and the value so obtained was confirmed at 
Copenhagen. 

" The Commission accordingly recommends that the dr,y, 
stable preparation of staphylococcus antitoxin prepared at 
the National Institute for Medical Research, Hampstead, 
be adopted as the second international standard for that anti
toxin, and that the international unit be redefined as the 
specific antitoxic activity contained in 0.2376 milligramme 
of the said dry, standard preparation. 

"B. The Commission further recommends that the 
second international standard now established be called the 
'International Standard Staphylococcus u Antitoxin'. 
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•' C. The Commission requests the Biological Standards 
Department of the Copenhagen Institute to be good enough 
to make a dry, stable preparation of staphylococcus p antitoxin, 
to be known as the 'Provisional Standard Staphylococcus p 
Antitoxin'. . 

'' For the time being, this preparation would be used to 
facilitate the research work into staphylococcus immunity. 
Should P toxin be found to play an important part in pathology, 
this provisional standard might be adopted for international 
use after a unit of activity has been defined." 

8. TUBERCULIN 

The international standard for tuberculin adopted by the Com
mission in 1931 consisted of Koch's old tuberculin. ~the CHAIRMAN 
pointed out, the question now arises whether it would not be advis
able for the Commission to adopt a second standard consisting of 
a purified tuberculin obtained on a synthetic medium, correspond
ing to the product known to American workers as P.P.D. (purified 
protein derivative). The advantages of tuberculin of this type are 
obvious; as has been shown by K. A. JENSEN and his collaborators,1 

it enables approximately the same percentage of positive reactions 
to be obtained by the Mantoux test with two injections (1/50,000 mil
ligramme and 1/500 -riill.Jigramme) as with three injections of old 
tuberculin (1/100 milligramme, 1/10 milligramme and 1 milli
gramme) ; in a buffered medium, it yields solutions which remain 
stable for nearly a month and it is sufficiently active for the diag
nostic test on cattle. Unfortunately, according to K. A. JENSEN, 

purified tuberculin and old tuberculin are difficult to compare, 
owing to the presence of glycerol in the latter. This argues in 
favour of the adoption, for purified tuberculin, of a special standard, 
which might be either a preparation of the P.P.D. type or purified 
tuberculin prepared at the Copenhagen Institute. Should the Com
mission decide to adopt such a standard, it would have to consider 
whether a unit of activity should be defined. 

• K. A. JENSEN, G. BINDSLEY, S. MoELLER, A. HANsEN and P. LIND :" Old 
Tuberculin and Purified Tuberculin : Standardisation Preparation of Stable 
Solutions ", Tubercle, 1938, 19,386 and 433. 
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Professor LECLAINCHE said that, from the veterinary standpoint, 
the question of tuberculin standardisation was of immediate interest; 
owing to the variety of techniques, and, still more, the variety of 
tuberculins used, considerable discrepancies in results had been 
observed among cattle. The abandonment of the subcutaneous 
route in favour of the intradermal route had not eliminated them ; 
for it was estimated that, in jud~>ing nt'gative reactions, the margin 
of error was between 30% and 40%, according to the quality of the 
tuberculin used. 

In France, tuberculin was now prepared by a large number of 
industrial laboratories, and even by pharmacists and druggists ; 
hence the great variations in the results obtained which were attri
butable to the impurities contained in these preparations. With 
a view to remedying these defects, a commission was to meet shortly 
at the lllinistry of Agriculture, to draw up regulations for the pre
paration of tuberculin. 

In the United States, the Bureau for Animal Industry was pre
paring a synthetic tuberculin on Dorset's medium and the perct>nt
age of error was much lower. 

Although thousands of cattle had undergone the tuberculin test, 
the number of well-conducted experiments on which judgment 
might be based was very small except for the tests carried out at 
Berne ; there, again, the results diiTered according to the tuberculin 
used. The standardisation of tuberculins therefore appeared to be 
highly desirable, but it might perhaps be best to standardise them 
first of all on a national basis, international standardisation corning 
later. The matter was urgent, because, in view of the discrepancies 
observed, Governments might decide to prohibit diagnosis campaij:!ns 
on the grounds of cost and unreliability. 

The Commission was looking for an ideal tuberculin ; but what 
veterinary surgeons wanted was an immediate practical solution 
that would provide them with a product which would be as active 
and stable as possible, and would be identical in all countries. This 
would call for the use of a tuberculin obtained on a synthetic medium, 
and perhaps even purified as far as possible. 

Professor IoNEscu-llliHAIESTI pointed out that irregularities in 
tuberculin reactions in man had been observed in Roumania. The 
tuberculin supplied by the Bucharest Institute had formerly been 
prepared from Vallee's strain ; it was now obtained from three 
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strains, and assayed against the international standard. Although 
the irregularities had thereby been reduced, they had not entirely 
disappeared. Investigations were being conducted into the utilisa
tion of extracts rich in polyholosides obtained from tubercle bacilli 
of the human, bovine and avian types, and yielding strictly specific 
skin and intradermal reactions. 

Dr. HARTLEY said that, since 1927, all tuberculins imported into, 
or prepared in, the United Kingdom had to comply with the inter
national standard, the tolerated error being 30%. The titres found 
were fairly constant, but imported tuberculins tended to be too 
active, and then had to be diluted. He was in favour of the esta
blishment of a standard tuberculin of the P.P.D. type, which might 
serve at first as a subsidiary standard, and eventually take the 
place of the present standard. 

It was highly desirable that the potency ratio as between the 
new standard of the P.P.D. type and the old standard should be 
determined, but opinions differed as to the feasibility of such a 
comparison ; whereas Dr. K. A. JENSEN did not think it possible, 
Dr. PARISH had shown that it could be made on the sensitised 
guinea-pig. Further investigations would therefore be necessary 
in order to elucidate the question. 

Professor SoRDELLI also believed it possible to assay P.P.D. in 
relation to old tuberculin, using the experimental method. He 
therefore supported Dr. HARTLEY's proposal to establish a standard 
for the P.P.D. type of preparation. 

'' The Commission considers it essential to establish a 
subsidiary international standard for tuberculin, correspond
ing as closely as possible to the preparation known to Ameri
can workers as P.P.D. ; to that end, it requests the Copen
hagen Biological Standards Department to prepare or procure 
a sufficient quantity of such tuberculin, the potency of which 
shall be defined in relation to that of the present international 
standard of old tuberculin." 

9. AGGLUTINATION TESTS 

In accordance with the resolution adopterl by the Health Com
mittee in February 1938, the Commission was called upon to pro-
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nounce on the conclusions of the report of the experts who met in 
London in November 1937 to study the question of the standardi
sation of agglutination tests in general and of the Widal test in 
particular.l · 

In this connection, Professor WEINBERG pointed out that a 
much clearer agglutination was obtained by the action of a specific 
bactericidal serum on a dilution of the corresponding culture than 
by the use of washed bacteria. He accordingly proposed that the 
Bucharest, Johannesburg, Paris and Warsaw Institutes should 
compare the results of the Widal test when carried out by the agglu
tination method recommended at the London meetinb and when 
carried out by precipito-agglutination. 

Dr. GRASSET said he had sometimes obtained good results from 
the use of flocculation + agglutination. He was convinced that 
the reaction was much clearer and quicker when both the filtrate 
and the bacillus were used. 

Mr. BRUCE WHITE thought that the standardisation of diagnostic 
agglutination tests should be approached with circumspection and 
due regard to the complexity of the phenomena on which they were 
based. 

Whatever provisional steps might now be taken to secure greater 
uniformity in the results of the Widal test, the ultimate aim should 
be to establish as standards sera of the most univalent type available. 
It seemed probable that, by the use of purified flagellar antigen and 
of the" antigenes complets " of Boivin, H and 0 sera, more suited 
to serve as standards than those prepared against whole bacilli, 
might be obtained. 

The use of suspensions of flagella in place of H cultures in the 
diagnostic test might be advantageous. 

Professor HIRSZFELD agreed with Mr. BRucE WHITE, and said 
that he would not introduce the technique recommended at the 
London meeting until a better knowledge had been obtained of the 
mechanism of agglutination. At Warsaw, where 6()0/o of the Widal 
tests were carried out at the State Institute of Hygiene, he had 
observed that, as against seventy-two positive results with live 
bacilli, only sixty-six had been obtained when the same sera were 
used on killed cultures. 

1 Document C.H.1292. 
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Professor IoNESCU-1\IIHAIESTI said that, while bearing i'l mind 
the London recommendations, he had undertaken research into the 
clinical importance of 0 and H antibodies. 

In diagnostic tests for brucellosis, he had endeavoured to use 
Boivin's method in order to obtain a stable and complete antigen ; 
he had, however, found it impossible to prepare a flocculent antigen 
specific for the melitensis, suis or abortus type. While brucellosis 
in man was very rare in Roumania, it was widely prevalent among 
animals ; A. CmcA, who had studied the types of brucella encoun
tered, had examined 611 buffalo sera ; and although no case of abor
tion had ever been reported among those animals, 224 of the sera 
agglutinated B. abortus. 

In the opinion of Professor SoRDELLI, it would be premature to 
regard as final the conclusions on agglutination tests in general and 
on the Widal test in particular. As for the brucellre, these afforded 
an example of a lt>ss complex type of agglutination than that of 
salmonellre ; given a stable antigen, the tests were easy to carry 
out, and furnished comparable results. At the Buenos Aires 
Institute, a commercially sold antigen prepared by Huddleson's 
method was used ; it could, in any case, be easily prepared in the 
laboratory. 

The CHAIRMAN referred to the reports prepared for the Commis
sion by Dr. Laszlo DETRE, of the National Institute of Health, 
Washington, on the agglutination process,1 and by Mlle. T. LEWIN, 
and Dr. St. PIWOWARCZVK, of the Bacteriological Laboratory of the 
Warsaw Faculty of Veterinary Medicine, on the diagnosis of 
brucellosis.• 

• • The Commission takes note of the condusions on agglu
tination tests of the report (document C.H.1292) of the experts 
who met in London in November 1937. 

"It considers it desirable ~t stable reagents (antisera 
and bacterial suspensions) should be rendered available for 
comparative use in the diagnostic agglutination reactions in 
the case of typhoid, paratyp~oid A and B, and brucellosis. 

• Document C.H./C.P.S.B.46. 
• Document C.H./C.P.S.B.36. 
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• • These reagents should be of as high a· degree of speci
ficity and purity as possible, and further work should be 
undertaken in order to investigate : · 

" (a) Whether it is preferable to use a standardised 
bacterial suspension or a dried preparation of bacteria 
for the diagnostic agglutination test, and, 

" (b) How, by the use of purified antigens 0 and H, 
the most highly specific agglutinating sera may be 
prepared. 

" In the meantime, it would be helpful if suspensions and 
agglutinating sera such as those now produced at the Stand
ards Laboratory at Oxford were made available from an 
international centre for comparison with the reagents used 
in different countries and laboratories, and also to assist in 
co-ordinating further research on the subject. As many 
laboratories as possible should be encouraged to take part 
in the investigation of the standardisation of the agglutination 
tests." 

10. INTERNATIONAL CENTRE 
FOR THE IDENTIFICATION OF SALl\IONELLlE 

In pursuance of the recommendation adopted by the International 
Association of Microbiology, an International Centre for the Iden- · 
tification of Salmonella Strains has been set up, thanks to a grant 
from the Commonwealth Fund, at the State Serum Institute, Copen
hagen, under the direction of Dr. F. KAuFFMANN. With a view to 
facilitating the serological identification of salmonellre in all coun
tries, this centre is willing to distribute the necessary immune sera 
and standard cultures free of charge, and to study any aberrant 
strains sent to it. It also proposes to stimulate the e~tablishment, 
in every country, of national centres equipped for the identification 
of salmonella strains, which would thus be in a position to meet the 
requests for agglutinating sera maile by scientific workers in the 
country concerned. 

Dr. KAUFFMANN said that the production of the requisite fifty-one 
agglutinating sera had been begun at Copenhagen several months 



BIOLOGICAL STANDARDISATION 711 . 
before, and would probably be completed by the end of the present 
year. In addition to supplying these sera, the Copenhagen Centre 
had been called upon to furnish 225 standard strains since the 
beginning of 1938, and to identify twenty-nine cultures. It was 
now in touch with thirty institutes in Europe and overseas, which 
had agreed to act as national identification centres. 

'' The Commission is happy to learn that an International 
Centre for the Identification and Classification of Salmonellm 
has been set up at the State Serum Institute at Copenhagen 
with the support of the Commonwealth Fund. It greatly 
appreciates this new development, which it considers to be 
of undoubted value." 

11. DIPHTHERIA ANTITOXIN 

(a) RESULTS OF THE ANNUAL COMPARISON OF NATIONAL 
STANDARDS AGAINST THE INTERNATIONAL STANDARD 

The report constituting Annex 6 a sets forth the results of the 
periodical assays carried out by the State Serum Institute, Copen
hagen, with a view to comparing the potency of the various national 
standards with that of the international standard preparation. 
These have in ·some eases revealed differences in potency-which 
do not, however, exceed 5%--according to whether they were per
formed by Ehrlich's method or by the intracutaneous route on the 
rabbit. These slight discrepancies are of no practical importance ; 
they may possibly be due to differences in avidity. 

As Dr. Louis MARTIN pointed out, Ehrlich's method should, of 
course, still be regarded as the fundamental basis of these assays ; 
but as the intracutaneous method is more economical and easier 
to carry out, its use should be encouraged. 

• • The Commission takes note of the report presented by 
the Copenhagen Institute on the periodical testing of the 
various national diphtheria antitoxin standards against the 
international standard." 
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(b) DIPHTHERIA ANTITOXIN FOR THE FLoccULATION TEST 

The stock of diphtheria antitoxin No. 788 prepared by the Copen
hagen Institute and adopted by the Commission in 1935 as the 
international standard antitoxin for assays based on flocculation 
has been used up more rapidly than was expected ; a new antitoxin, 
No. 1184, therefore had to be chosen to replenish it. The research 
carried out by the Copenhagen and Hampstead Institutes with a 
view to this selection are described in Annex 6 b. Before issue, 
antitoxin No. 1184 was submitted to Dr. G. RAMON, who tested 
it against his own standard and found that the concordance between 
the two preparations was satisfactory. 

"The Conunission adopts diphtheria antitoxin No. 1184 
prepared by the Copenhagen Institute as the new inter
national standard antitoxin for the flocculation test.'' 

12. ANTI-DYSENTERY SERUM 

Professor loNEsco-MIHAIESTI submitted to the Commission a 
preliminary note on the assay of anti-dysentery (Shiga) serum by 
the flocculation method. This note, the authors of which are 
Drs. Gh. !STRATI and A. 0LARU, is reproduced in Annex 7. 
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Annex 1a. 

THE ASSAY OF TETANUS ANTITOXIN 

Results of Investigations performed in Five Institutes' 

INTRODUCTION 

At the Commission's session at Copenhagen in August 1934, the 
Statens Serum Institute was asked to draw up a scheme of com
parative research work on the assay of tetanus antitoxin. Discrepan
cies in the results obtained at various institutes when assaying a given 
tetanus serum had frequently been observed, and it was desirable 
to carry out investigations in which the various factors causing the 
discrepancies would, as far as possible, be separated and controlled. 

Dr. CLAus JENSEN, in collaboration with Dr. L. WALBUM and 
Dr. G. C. REYMANN, suggested a plan of investigation, published 
in detail in a progress report. 1 

The main purpose of the investigations proposed therein was to 
determine the limits of variation in the results obtained in various 
institutes employing the same method to assay the same sera by means 
of the same toxin-as compared with the variations in titre observed 
when a number of different toxins and a variety of techniques are 
used. 

The first step taken was to provide a suitable toxin produced by 
an absolutely pure strain of B. tetani. 

Eleven strains were sent to Professor ZEISSLER (Altona), who 
kindly undertook to examine the strains by micromanipulation. 

• Report submitted by the Department of Biological Standards of the State 
Serum Institute, Copenhagen. 

• Cl. JENSEN : "Memorandum concerning the Titration of Tetanus Anti
toxin": Quart. Bull. Health Org., 1936,15, 702. 
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Among tho.se strains, which were found to be pure and highly 
toxigenic, one was selected for the production of a large ~upply of 
toxin. This strain-viz., No. 3 (National Coli. T.67. Tulloch 
Type 2}--had been used for the last ten years at the Statens Serum 
lnstitut for the routine production of the test toxin and to make 
the standard serum now distributed by the Institute. 

After precipitation and desiccation, the toxin was distributed in 
ampoules, and labelled toxin C.35. 

Five commercial anti-tetanus sera from different institutes were 
provided in order to get random samples of tetanus antitoxin. 
These sera were designated I, II, III, IV and V. 

It was suggested to the institutes invited to participate in the 
investigations that they should determine the activity of these five 
sera against the international tetanus standard : 

(1) With toxin C.35, using the method proposed below; 
(2) With their own routine toxin, using their own routine 

method; 
(3) With toxin C.35, using their own routine method ; 
(4) With their own routine toxin, using the method proposed 

below. The guinea-pig and mouse were to be used simul
taneously for the assay. 

Proposed Method. 

The technical details prescribed in the scheme had special reference 
to the preparation of the toxin-antitoxin mixtures ; it was provided 
that: 

(a) The reaction between toxin and antitoxin should take 
place at pH 7.38 and that the mixture should contain 0.10fo0 
chinosol; 

(b) The mixtures should be allowed to stand for twenty
four hours at room temperature (18-2Qo C.) before injection ; 

(c) 0.5 c. c. of each mixture should be injected intravenously 
into the caudal veins of 6 mice weighing from 18 to 20 grammes. 

It was added that the results after 5 x 24 hours were to be taken 
as definite. 

For convenience, this method has been called the Copenhagen 
method, and will be so termed hereafter. • 
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The Conduct of the Investigations. 

During the summer of 1935, samples of toxin C.35, five com
mercial sera and the international standard of tetanus antitoxin 
were sent to the five institutes participating in the enquiry-i.e., 
three European and two American institutes (in the progress report 
mentioned above, Dr. CLAus JENSEN mentioned four European 
institutes ; however, as one of these did not take part in the final 
research work, an American institute took its place). 

The participating laboratories are designated below by the letters 
D, H, P, Sand W. 

The reports from these institutes were addressed to the Depart
ment of Biological Standards, Copenhagen, in the course of 1936 
and at the beginning of 1937. 

The proposed scheme being very extensive, its execution in full 
would have occupied the research staff of the institutes for an 
unreasonable length of time. Alth_ough the experiments carried 
out do not entirely fulfil the original plan, the large number of 
assays are well worth publishing and will contribute to the solution 
of the question of the accuracy of tetanus titration. 

The following table gives a synopsis of the methods used for the 
assay of the five sera in the different laboratories. 

Assay by 

Copenhagen method Ownmetbod 
Labo- Number of 

ratory Toxin Own Toxin Own animals used 
C.35 toxin C.35 toxin 

Mice Guiaeapigs Mice Guineapigs &uiaeapigs :Mice Guineapigs Mice Guineapir.o --- -- -- -- -- -- -- -- -- --
D + - + + + -- + 531 231 •• 0 •• 

H 0 •••• + - - - -- + - 519 -
p + - - - - + - 694 -..... 
s ...... + + - + + - + 288 112 
w ..... + + - - - - - 822 258 

----
Total •...... 2,854 611 

Results of the Investigations. 

The titres of the five sera, as indicated by the participants·in the 
investigation, are given in Table 1. To answer the question which 

3 
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the enquiry was designed to elucidate, a simple procedure would 
be to compare the differences between the various titres, and take 
these as a basis for an estimate of the accuracy of the assay. 

Table 1. 

TITRE rs INTERNATIONAL UNITS PER Cusrc CENTIMETRB oF THE FIVB SERA 
AS INDiCATED BY THE INVESTIGATORS 

I..boratory Toxin 

w ......... Toxin C.35 
s .......... 
D .......... 
H .......... 

p ·········· 

W . . . . . . . .. Toxin C.35 
s ......... . 

D . . . . . . . . • Toxin C.35 

s ·········· 

D • • . . . • . . . • Own toxin 
s ......... . 

p ......... . Own toxin 
H ........ . 

D ····•····· 

I. 

Copenhagen 
method Mice (intra!Hinoru) 

Serum 

1 II III IV v 
1,340 1,550 5,400 1,040 11,350 
1,260 1,700 5,600 945-1,000 11,400 
1,000 1,550 4,400 900 11,000 
1,250 1,700 5,000 1,000 9,500 
1,220 1,550 5,130 1,020 10,600 

Guinta-pigs (subcutantaus) 

1,400 1,900 6,200 1,150 . 12,500 
1,260 1,615 5,300 945 11,400 

II. 

Own method 

1,200 1,620 
1,140 1,880 

III. 

Copenhagen 

Guinta-pigs (subcutantoru) 

6,400 850 12,000 
5,600 700 11,400 

method Mice (intra~H~noru) 

1,300 1,800 No test 920 12,600 
1,260 1, 700 5,600 945 11,400 

IV. 

Own mtlhod 

1,260 1,350 
1,300 1,700 
1,250 1,900 

Mice or guinea-pigs 
(subcutaneous) 

4,630 1,160 
5,500 970 
8,000 1,000 

9,520 
11,500 
14,000 

An exammation of the experimental data shows, however, that 
the various workers have assessed the strength of sera from different 
points of view-one, for instance, choosing the mortality on' the 
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fifth day as end-point, while others have based their judgment on 
the result on the sixth or fourth day. In some assays, the test dose 
against the American standard has been used instead of the dose 
titrated against the international standard, etc. 

For this reason, the titres shown in Table 1 cannot be regarded 
as strictly comparable, if they are to be taken as expressing varia
tions due to purely technical and biological factors. Before the 
final treatment of the results, it appeared necessary to make certain 
that these values had been arrived at by a uniform mode of 
calculation. 

There is, moreover, another question calling for attention
namely, the variation in resistance of the experimental animals in 
the different laboratories, as well as in the stock of the same institute. 

I. NUMERICAL TREATMENT 
OF THE EXPERIMENTAL DATA 

(a) EXPRESSION OF THE DOSE OF ToXIN AND DOSE OF SERUM 

IN TERMS OF THE RATIO OF THE ONE TO THE OTHER 

The purpose of all assays is to state the amount of serum giving 
a defined end-point reaction with a given dose of toxin. The 
comparison of the results obtained with the same toxin would be 
quite simple if a constant unvarying test dose had been used 
throughout all the experiments, the result then being expressed as 
cubic centimetre of the serum tested. But as different workers 
have used slightly different test doses, and as in several experiments 
the dose of toxin has been varied against a constant dose of serum, 
the dosage is better expressed as the ratio of the dose of toxin to the 
dose of serum. 

There are two conditions in this investigation which may justify 
this adaptation of the Jaw of multiple proportions : (1) The test 
dose at the prescribed level of titration contains about 1,000 mini
mum lethal doses and (2) the differences in the dosage of toxin in 
no case amounted to more than 30%. 

It will be admitted that if, for example, 1 mgrm. toxin + 
0.20 A.U. causes an end-point reaction near zero, a mixture of 
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1.1 mgrm. toxin + 0.22 A.U. will give a similar reaction within 
the limits of variation. 

In the following, the dosage will consequently be given as the 
ratio of the dose of toxin to the dose of serum. For several reasons, 
it has been found more convenient to express this ratio logarithmic
ally as log. Txfser. or log. TxfA.U. 

(b) DETERMINATION OF THE DosE 

GIVING THE END-POINT REACTION 

The log. Txfser. dose ratio, giving the end-point reaction, must 
be calculated from each assay. The end-point chosen is 50% 
mortality 5 x 24 hours after the injection. For practical purposes, 
we have called this dose ratio D5• We describe below a method of 
calculating D5 in an objective manner. 

Table 2 gives an example of the technique to be followed. 

Dose or 

Table 2. 

ASSAY OF TOXIN C.35 AGAINST THB INTERNATIONAL STANDARD 
OF TETANUS ANTITOXIN 

Laborato111 P. 

Six mice per dose. 

Log. 
Mice surviving oa the 

Dose or 
toxin serum Txtser. Fint Second I Third Fourth Filth Sixth 

T"' day day day day day day 
-- --~-- -- -- -- ---

lllgrm. I A.U. 

1.17 •... ·I 0.18 0.813 6 6 3 0 0 0 3.0 
1.17 ..... I, 0.19 0.789 6 6 6 3 0 0 4.0 
1.17 •.•.. 0.20 0.767 6 6 6 6 5 4 7.0 
1.17 ..... 0.21 0.746 6 6 6 5 5 5 >9.0 
1.17 ....• 0.22 0.726 6 6 6 6 6 6 >9.0 

(The quantity T50 will be explained later.) 
If the results-number of survivals-on the fifth day are con

sidered separately, D5 might beestimatedas lying between 0. 789 and 
0.767, the former producing no survivals (0/6) and the latter 5 (5/6) 
out of 6 animals injected. The number of animals injected being 
fairly small for each dose, the experiments do not absolutely preclude 
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the possibility of D5 being situated between 0.767 and 0.746. The 
value taken therefore appears rather arbitrary. 

A better use of the observations can be made if the mortality 
rates on the days preceding and following the fifth are considered. 

(c) EXPRESSION OF THE BIOLOGICAL EFFECT IN TERMS 

OF MoRTALITY AND TIME OF DEATH 

It is a well-known fact that the time of death depends on the 
amount of toxin injected. If the dose D5 gives a 50% mortality 
on the fifth day after injection, mixtures containing more toxin 
will cause the death of 50% of the animals in a shorter time. A 
dose containing less toxin than D5 will cause death to occur later, 
if at all. 

In the assay of dille rent· sera, it has frequently been proposed 
to record the reaction by a figure indicating the time of death for the 
group of animals treated. Commonly, the "mean time of death" 
of the group is employed, calculated as the arithmetic mean of 
times of death of the several animals observed. The animals not 
dying by the last day of observation or the day after are excluded. 
This seems a little arbitrary. 

We have tried to do more justice to the surviving animals by 
estimating the time at which 50% of a group has died, this quantity 
being called T5o· 

D5 is accordingly the dose ratio expressed in terms of log. TxfSer., 
having a T50 = 5. 

For groups showing 100% mortality during the period of obser
vation, the T~>o and the mean time of death, calculated as above, 
will be identical. But in groups presenting survivors at the end 
of the period, the mean time of death will be a smaller quantity 
than the time in which 50% died. The following suggestion for 
calculating T~>o• which has been used for the treatment of the 
present material, seems to give results somewhat nearer to the true 
value than mean death time. 

The procedure used for the calculation of Tl>0 of a group of animals 
may be illustrated graphically by plotting the observed survival 
rates against the corresponding days of observation. A straight 
line drawn to the best fit of these points and the intersection of 
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this line with the axis of 50% survival is taken as T5o· In practice, 
we have preferred to replace this graphical method by a 
mathematical formula representing much the same procedure : 

N l:(T-Ttoo) 
Tso = Ttoo + 2 . l: (N _ S) · 

N = number of animals injected ; 
T100 =last day on which 100% survival is observed; 
T- T100 = any day of observation reckoned from T1oo ; 
S = survivors on the T'th day ; 
N- S =the total number of deaths up to the T'th day. 

The summations cover the period from the last day of 100% 
survival to the sixth day or the first day of 100% mortality. 

Example: 

Day 
6 mice injected 

Survivon 
Second . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Third .............................. 6 
Fourth . . . .. . .. . . . . . . . . . . . . . . . . . . . . . 4 
Fifth............................... 2 
Sixth ......... , . . . . . . . . . . . . . . . . . . . . . 1 

6 1 +2+3 
T50 = 3 + - · = 4.7. 

2 2+4+5 

In the case of no death in the period of observation, the T
50 

is 
indicated as >9. 

The use of T50 to express the reaction has the advantage that 
data obtained from all days of observation are included in the 
estimation. 

(d) UsE oF REACTION CuRvEs To DEFINE THE DosE 

GIVING THE END-POINT REACTION (D
5

) 

Returning to the figures given in Table 2, we shall now describe 
how the quantities T50 are used for the determination of the end
point. 

The T50 are plotted against the corresponding log. Txfser. (For 
the axes of co-ordinates, the following proportions have been used : 
for T50/1 = 2 c.m., for log. Txfser. 0.01 = 1 c.m.) 
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The last two T50's, >9, are indicated as lines drawn from the 9 
axis upwards. A curve is now drawn to the best fit of the points, 
the points >9 being regarded as asymptotes, and the abscissa of 
the point of intersection of this reaction curve to the axis T 50 = 5 is 
taken as the dose D5• In the example given in Table 2, D5 was 
0.777. From this value, the test dose L+/5 can be calculated : 

Tx Tx 
0.777 = log. -=log.- =log. Tx + 0.699 

A.U. 0.2 
log. Tx = O.D78. 

Test dose L+/5 = antilog. 0.078 = 1.19 mgrm. 

The reaction curves for each of the six sera examined are shown 
in the graph opposite. The data are derived from experiments 
carried out in one laboratory (W). The curves, drawn to the same 
proportions, have been so placed thatthe asymptotes ofthe curves are 
common. It is a remark-
able fact that the slopes of Tso 
the curves are distinctly 
different. This lack of 
parallelism of the reaction 
curves of sera has also been 
met with in experiments 
with other sorts of anti
toxic sera, for which, as in 
the reaction curves for 
tetanus antitoxins, the 
mortality rate of one day
e.g., fifth day-is plotted 
against the dose of serum. 
The phenomenon plays a 
role when reaction curves 
are used for the compar
ison of the potency of 
two sera, the result of 
the comparison depending 
upon the point of the 
curves chosen as end
point. 

I 
.Ill 

TE 
Jr 
l[ 

.m: 
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(e) T 50 IN THE AssAY oN GUINEA-PIGS 

In ·many of their records of the assays on guinea-pigs, tite labo
ratories D and S have only given the observations up to the fourth 
day. For this reason, T50 = 4 has been found the most suitable. 
The corresponding dose is designated 0 4, and is calculated in a 
similar manner to D5 by means of reaction curves. 

II. VARIATION IN THE RESISTANCE OF THE ANIMALS 

(a) VARIATION IN THE RESISTANCE OF MICE TO MIXTURES 

OF THE SAME TOXIN AND SERUM . 

The variation of 05 as determined with the same toxin and serum 
on different batches of mice can be estimated, not only from the 
protocols showing the estimation of the test dose of toxin C.35 
against the standard serum, but also from the titrations -of the five 
sera with this toxin. 

The assays of the standard serum have, however, contributed 
most to the solution of the problem, as the test has been repeated 
up to six times in the individual laboratories. The assays of the 
commercial sera have generally been performed only once in each 
laboratory with the same toxin., 

Table 3 gives a synopsis of D5 for toxin C.35 and the international 
standard (TE), determined on different days in each laboratory, 
the mean from each laboratory and the standard deviation, the 
latter being partly indicated both in logarithmic terms and as a 
coefficient of variation (" per cent"). 

The mean values of all nineteen determinations and of their 
standard deviation are indicated at the foot of the table. 

The variation in the resistance of the stock of mice in each institute 
is of approximately the same order of magnitude. It will be noticed 
that laboratory D has a somewhat higher standard deviation than 
the institutes H, P and W. A statistical test has shown that this 
difference is significant-i.e., the stock of mice in laboratory D give 
a less uniform response than the stocks of laboratories H, p and W. 

The remarkable result of this analysis is, however, that the 
deviations between the determinations of the test dose in various parts 
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o( the world are not much greater than those occurring in the determina
lwns of one and the same institute. 

Table 3. 

DEVIATIONs OF TEST DosE FOR ToxiN C.35 
IN TESTS WITH THE INTERNATIONAL TETANUS STANDARD 

Copenhagen method Mice (intravenous) 

Laboratory Test dose 
Standard deviation 

D, Mean L+ 15 Lol(ll- P•r 
rithmie cent . 

I I Mgnn. 
0.760 

I w 0.775 0.771 1.18 0.013 3.0 
•••••••• 0 

0.789 I 
0.762 

0.833 
I 

0.782 
D .......... 0.820 0.796 1.25 0.028 6" .I 

0.770 
0.775 

s ••••••••• 0 0.774 0.774 1.11 - -

p .......... ) 

0.767 

( 0.769 0.767 1.18 0.005 1.2 

0.777 

I 
0.770 

I 
0.765 
0.766 

H .......... 
0.754 0.767 1.17 0.008 1.9 

I 0.775 
0.770 

All laboratories ......... ·I 0.775 1.19 0.021 5.0 

The variation in the resistance of the mice, thus estimated from 
the variation in the determination of the test dose, has been • confirmed by the comparison of the amount of each of the five sera 
giving T

50 
= 5 with the test dose as found in each laboratory. 

The mean of D5, as well as the standard deviation, is calculated 
for each serum. Finally, the standard deviation for all six sera is 
determined by dividing the sum of the squares of all deviations 
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from their respective means by the sum of·degrees of freedom of 
each mean (fable 4). 

Tablet. 

DEVIATIONS OF D. FOUND IN DIFFERENT LABORATORIES WITH TOXIN C.35 
AND Stx TETANUS ANTIToXINs 

Copenhagen method Mice (intrannous) 

Se-rum DegreH of ! 
Standard deviation 

Mftln or D:. freedom I Loi!Brilhmic Per cent 

TE ........ 0.775 18 I 0.021 5.0 
I ·~ ...... 3.854 3 0.0125 2.9 

II •• 0 • •••• 3.968 4 0.007 1.6 
Ill 4.483 3 i 0.028 6.7 ........ 
[\" 

•••• 0 ••• 3.773 4 0.0215 5.1 
.y 

0 ••••• •• 4.788 3 0.028 6.7 

'. 

35 0.0207 4.9 

The combination of these results gives the following conclusion : 

Using a defined method and the same toxin, different institutes 
can determine the test dose of the toxin, with a standard error of 
4.9"fo, whichever of the six sera is chosen as standard serum. 

This standard error indicates that 99 out of 100 determinations 
will be within the limits of 88.5% and 113%, if 100% is the true 
value : (commonly written : Limits of error (P = 0.99) are 88.5 
and 113). 

(b) VARIATION IN THE RESISTANCE OF GUINEA-PIGS 

TO MIXTURES OF THE SAME ToXIN AND SERA 

The material for a similar estimation of the variation in the 
sensitiveness of guinea-pigs is more meagre, guinea-pigs being used 
for tests in three institutes only. Moreover, laboratories W and S 
were alone in using the Copenhagen method for the preparation of 
the toxin-antitoxin mixtures. The results from laboratories D 
and S are also comparable, however, as the same technique of 
preparation of the mixtures has been employed, differing from the 
Copenhagen method in this respect-that the time of contact was 
one hour at room temperature. 
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Tables 5a and 5b summarise the results of assays on guinea-pigs, 
the procedure having been the same as that mentioned in connection 
with Table 4. 

Table 5a. 

DEVIATION OF D, FOUND IN INSTITl'TES \V AND S WITH ToXIN C.3.1) 
AND SIX ANTITOXINS 

TE 
I 

II 
III 
IY 

y 

Copt"nhagen method Guint>a·pigs (subctJtoneotts) 

Serum 
Del(rees ot Standard deviation 

Mean of D, freedom Logarithmic Per Cl"nt 

........ 0.814 7 O.'l26 6.2 

........ 3.905 2 0.008 1..9 

....... 4.025 I 0.017 4.0 

....... I 4.539 I I 0.024 5.7 
I 3.799 I 0.042 ....... i 10.2 

........ 4.854 3 0.010 2.3 

--- ~-·~----

15 0.023 6.4 

Table 5b. 

DEVIATION OF D., FOUND IN INSTITUTES D AND S WITH TOXIN C.35 
AND FOUR ANTITOXINS 

One hour combining time Guinra·pigs (subcutaneou") 

Serum Dt"grees of I Standard deviation 
M("an of D, I freedom Logarithmic 

I 
Per cent 

I 
TE 0.693 4 ' 0.012 2.8 ....... 

I ' 3.762 I 0.003 0.6 ....... 
Ill ....... ; 4.442 I 0.025 5.9 

'" ....... I 3.593 I 0.069 17.2 
i 

I 
7 0.029 6.9 

The standard deviation of D4 found in Table 5a-i.e., 0.023 of 
D4 or 5.4%-is of the same order of magnitude as that calculated 
from the titration in mice with the same method and reagents. 

The interpretation of the second part of Table 5b is somewhat 
uncertain. The number of observations is too small to decide 
whether the difference in the technique of preparing the toxin
antitoxin mixtures has caused significant differences in the variation 
of D

4
• Nevertheless, the three tables show good concordance. 



726 BIOLOGICAL STANDARDISATION 

The conclusion of the analysis can be summarised as follows : 

(1) Mice and guinea-pigs from different laboratories have 
shown the same degree of variation in their response to mixtures 
of the same toxin and sera. The assay of tetanus sera should 
accordingly be expected to possess a like accuracy, whatever mice 
or guinea-pigs are used as experimental animals ; 

(2) Assays of different sera with the same toxin at various 
places can be assumed to agree to within similar limits of error 
as those calculated for the variation of the response in animals. 

III. RELATIVE TITRES OF TETANUS SERA ASSAYED 
BY THE SAME METHOD AND WITH THE SA.\iE TOXIN 

(a) 1\IETHOD OF CALCULATING THE TITRE 

In mixtures of toxin and serum giving the same reaction, the 
proportion of the dose of toxin to the dose of serum is given by the 
equation : 

Toxin 
--=A. 
Serum 

A is a constant factor, indicating the activity of the serum. The 
ratio of the activity of two sera is determined by the ratio of their 
A factors. 

If the criterion chosen is T 50 = 5 (50% mortality on the fifth 
day), it follows that : 

Toxin 
D5 = log. -- = log. A. 

Serum 

And the logarithm of the relative potency of the two sera is accord
ingly indicated by the difference of the D5's of the sera. 

In the following, the titre in international units of the five com
mercial sera has been calculated uniformly by subtracting the D

5 
of the standard serum from the D5 of the serum tested. The 
antilogarithm of this difference will be the titre of serum in inter
na tiona! units. 

The whole procedure of calculating the titre of a serum from the 
experimental data is summarised in the following : 

(1) The log. Txfser. or log. TxfA.U. is calculated from the 
dose of toxin and serum or standard serum ; 
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(2) The T50 for each group of animals is calculated ; 
(3) The T 50 values are plotted against the log. Txfser. or 

log. Tx/A.U; 

(4) The dose D5 corresponding to T50 = 5 is determined 
by a curve drawn to the best fit of the plots ; 

(5) The difference between the D~ of the standard serum 
and of the serum tested is calculated ; 

(6) The antilogarithm of this difference is the titre of the 
tested serum in international units. 

(b) THE ERROR INVOLVED IN THE AssAY OF THE FIVE TETANUS 
SERA WITH ToxiN C.35 USING THE CoPENHAGEN METHOD 

The Copenhagen method was used by all the laboratories parti
cipating in the enquiry. Two laboratories (W and S), besides 
assaying in mice, performed tests on guinea-pigs subcutaneously. 
Seven series of titres are thus available for the estimation of the 
error of this test. 

The titres were calculated in the manner summarised above, and 
the results are given in Table 6, part A. 

For laboratory D, only the titres of sera II and IV are recorded, 
the tests of the other three sera being too incomplete for the estima
tion of D5• For each serum, the mean of the titres is given at the 
foot of the column, and after each titre is placed the deviation from 
this mean, expressed as a percentage. 

These means and deviations are calculated from the logarithmic 
values of the titres as obtained by the subtraction of the D5 of the 
standard serum from the D5 of the serum tested. The logarithmic 
deviations serve for the calculation of the standard deviation, which 
is given at the foot of the column for each serum, converted into 
terms of a percentage. 

Finally, the squares of all logarithmic deviations are added 
together and divided by the degrees of freedom of all titrations (27). 
The square root of this quotient is the estimate of the standard 
deviation of the method. The logarithmic value of this quantity 
was found to be 0.0235, of which the antilogarithm is 1.055. The 
standard deviation may accordingly be indicated as 5.5%, as in the 
table. From this value, the limits of error (P = 0.99) are calculated 
as 87% and 115%. 
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These figures express the accuracy of the assay of tetanus antitoxins 
with one toxin, which was the principal aim of this investigation : 

If one test toxin and a well-defined technique be used, 99 out oflOO 
assays of tetanus antitoxins will fall within the limits of 81% and 
117%, if 100% is the true value. 

Commonly, in the assay of commercial tetanus sera, the titre is 
wanted with an accuracy of 10%. It may therefore be of interest 
to indicate the accuracy of the test with one toxin as follows : 

3 out of100 tilrations will give resulls diflering more than ± 100/o 
from the true value. 

It will be noticed that just 1 out of the 32 titrations recorded 
in Table 6, part A, differs by more than 10% (viz., 12%). This 
seems to be the highest degree of accuracy obtainable by the assay 
of tetanus antitoxin. 

It was concluded in Chapter II, in view of the variation in the 
sensitiveness of animals, that mice and guinea-pigs are likely to 
give the same accuracy in the assay of a tetanus antitoxin. This 
supposition is clearly confirmed by the results shown in Table 6, 
part A, the deviations of the titres obtained by the titration on 
guinea-pigs not being greater than those found in the mouse tests. 
But another fact which should be emphasised is that the assays 
on guinea-pigs do not deviate systematically from the means. 

The investigation has thus given no reason for preferring either of 
the two species of animals from the point of view of the accuracy of 
the assay, and-with toxin C.35 at least-has shown no significant 
divergence between the tilres obtained on guinea-pigs and those 
obtained on mice. 

(c) AssA ,.s WITH A CoMBINING TIME OF ONE HouR AND ToxiN C.35 

Table 6, part B, shows the assays performed in laboratories D 
and S with toxin C.35 using a technique differing from the Copen
hagen method by having a combining time of 1 hour at room tem
perature instead of 24 hours for the toxin-antitoxin mixtures. 

The means of the values obtained in the two laboratories have 
been compared to the mean values of the five sera indicated in 
Table 6, part A. The deviations of the values of the five sera 
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obtained by differing methods are given at the foot of the tabll•. 
For serums I, III and V, this difference is to be considered insigni
ficant, while the deviation of serum II is somewhat greater, although 
not of definite significance. Only serum IV has a significant 
deviating value obtained with the method of a combining time of 
1 hour. These deviations may be considered as the result of a 
difference in the avidity of the serum compared with the avidity 
of the standard serum. 

Sera I, II, III, and V are supposed to have much the sam~ 
degree of avidity as the standard, while ~erum IV is most probably 
much less avid than the standard serum. · 

IV. THE VARIATION IN TITRE OF TETANUS SERA 
TITRATED WITH VARIOUS METHODS AND TOXINS 

The four laboratories D, H, P and S have assayed the five sl'ra 
with the test toxin used for routine work in the respective labora
tories and using the routine technique of the institute. All these 
institutes have accepted a combining time of 1 hour for the toxin
antitoxin mixtures as a routine. Other less important divergences 
from the Copenhagen method are subcutaneous injection of mice, 
as used in laboratories H and P, intramuscular injection of guinea
pigs used in laboratory S, and preparation of the toxin-antitoxin 
mixtures without considering the pH. 

The results of the assays are given in Table 6, part D, in A.U. 
per c.c. Included are the results from Table 6, part B, indicating 
the mean values obtained with toxin C.35 and with the technique 
used at institutes D and S. l\lean values are calculated according 
to the same procedure as was mentioned in connection with Table 6, 
part A, and the deviations from these are added after each titre. 

The total deviations are used to estimate the limits of error of 
the tests performed with different toxins and methods using a 
1-hour combining time. The calculation has been described in 
connection with Table 6, part A, and has resulted in a standard 
deviation of 14.3% and limits of error (P = 0.99) of 71% and 141%. 

Laboratories D and S have performed assays with their routine 
toxins, but using the Copenhagen method. These results, together 
with the means of Table 6, part A, are summarised in part C. 



Table 6. 

SYNOPSIS OF THE TtTRRS oF THR FIVR CoMMRRCIAL SF.RA TITnATF.r> AOAINST TIIR INTRANATIONAL TRTANUS STANDARO 

Toxin C.35. 
A. 24 hours combining time. 

Sentm I I Serum II Senom Ill I Serum IV Serum V Standard 
Dose error and 

Animal U!'ed 
La bora· of toxin nevla- Devla- Devla- Devla- A.U. Dt"vla- lim Ita 

tory neutral ising A.U. lion A.U. tlon A.U. Uon A.U. lion tlon of error 
0.20 A.U. per c.c. % 

per c.c. % 
per~.c. % 

per c.c. % 
per c.c. 

~I 
(P - 0.99) 

-- -- -- -- -- -- -- -- --
Mgrm. 

Guinea-pigs •••.••.•. 0. w 1.30 1,228 +0.7 1,671 +5.0 5,521 +4.2 1,035 +3.8 10,790 +0.5 

Mice (Intravenous) ...... w 1.18 1,253 +1.4 1,563 +1.9 5,636 +6.4 1,067 +6.9 10,820 +0.9 

Guinea-pigs • • • • • • • • 0 •• s 1.29 1,259 +1.9 1,596 +0.2 5,152 +2.8 910 +!'.7 11,170 +4.2 

Mice (Intravenous) ...... s 1.11 1,277 +3.3 1,722 +8.2 5,662 +7.4 991 +0.7 11,590 +8.2 

Ml<e (Intravenous) ...... [) 1.25 No value 1,483 +7.4 No \alue 942 +5.11 No value 

Mice (intravenous ...... H 1.17 1,186 +4.2 1,585 +<'.5 4,830 I +9.7 1,030 +3.3 9,572 +12.0 
I 

Mice tlntravenous) ...... +1.9 1,515 +3.0 
I 

1,016 p 1.18 1,214 4,989 I +6.2 +1.9 10,520 +1.9 
·----- --- -- -- -- -- -I- --- -- -- --

Mean titre ........... 1,236 1,592 5,297 998 10,720 
Standard deviation e.8 5.1 1.1 5.8 6.4 6.6% 

-

. ·I I I 81%-115% 
. 

B. 1 hour combining time. 

Guinea-pigs 0 •••••••••• D 0.98 1,178 No value 5,433 898 No value 

Guinea-pigs s 1.02 1,135 I 5,636 685 11,350 ••• 0 ••••••• 1,790 ' 
I ----- --- ! -- --~--- -- -- -- -- -- --

Mean •••••• 0 •••••••• 1,156 1,790 5,534 785 11,350 
Deviation from mean 

of part A .......... +6.9 +12.6 + 4.6 + :n.1 +6.9 

:II 
5 
r 
0 
~ .. 

"' ~ 
7. 
0 
> , 
0 -"' ~ 
5 z 



Animal used Toxin I Laboratory 

Mice (intravenous) ...... K D 
Mice (intravenous) ...... 7m5 

IMMo '.,."~ Mice (intravenous) and 
guinea-pigs .......... C.35 

from part A 

Mean ••••••••• 0 ••••••• 

Standar<l deviation ...•. 

1\lice (subcutaneous) .•.. Tg.234 p 

!llice (subcutaneous) ••.. A.W.189 H 

Guinea-pigs ••••••• 0 ••• K D 
Guinea-pigs •••••••.• 0. 7m5 s 
Guinea-pigs ••• 0 ••••••• C.35 :\lean values 

from part B. 

!llean •••• 0 0 ••••••••••• 

Standard deviation •.... I 
I 

I 

Dinerent Toxins. 
C. 24 hours combining time. 

Serum I I Serum ll I Serum Ill I Serum IV Serum V 

De via- I A. U. A.U. Devia ... A.U. Devia-' A.u. Dt>via .. A.U. De via-
per c.c. tion [ler e.c. tion per c.c. tion I per e.e. tion per c.e. tion 

% % : % % % -- -- -- -- -- -- -- -- -- --
1,419 +6.4 1,754 +2.3 5,623 +1.4 824 +13.8 10,470 +5.0 
1,349 +1.2 1,799 +5.0 5,861 +5.7 1,000 +6.7 11,810 +7.4 

I 

' 

' 
1,236 +7.9 1,592 +7.7 i 5,297 +4.7 998 + 6.4 10,720 +2.6 I 

' -- -- -- -- -- -- -- -- -- -- I 
1,334 1,714 I s,547 938 I 10,990 ' 

7.8 
I 

6.7 
I 

6.4 i 11.7 
' 

6.7 
I 

I 
I 

I I I I 
-

D. 1 hour combining time. 

1,364 +10.2 1,402 +21.4 4,830 +20.5 1,219 +30.9 10,380 +10.4 
1,259 + 1.6 1,687 + 0.9 5,794 + 0.5 986 + 5.9 10,970 + 4.5 
1,265 + 2.1 1,858 + 9.2 7,586 +30.5 980 + 5.2 13,190 +15.1 
1,164 + 6.4 1,824 + 7.2 5,701 + 2.1 760 +22.5 11,590 + 1.2 

1,156 + 7.2 1,790 + 5.2 5,534 +5.2 785 +18.6 11,350 + 0.9 
-- -- -- -- -- -- -- -- -- --
1,239 1,702 5,821 931 111,460 

7.2 18.2 11.8 81.4 I 9.4 

I i 

Standard 
error and 

limits 
of error 

(P = 0.99) 

7.7% 
83%-181% 

14.3'1o 
'11%-141% 

,, 
w -
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The standard deviation of this set of assays performed with three 
toxins appears to be definitely lower than that given in Table 6, 
part D. In fact, the assays with toxins K, 7m5 and C.35 using 
the Copenhagen method have not given titres which di!Ter signifi
cantly from the results obtained with one toxin. 

It is impossible, however, to determine whether the fact that 
the same technique is used for the assay has brought about the 
concordance of results. It may be more reasonable to assume that 
the three toxins happen to possess the same properties. More 
toxins ought to have been examined for the solution of this problem. 

The large deviations recorded in Table 6, part D, are most 
probably to be regarded as originating as much in the use of different 
test toxins as in that of a shorter combining time (1 hour). 

It is generally admitted that differences in the avidity of various 
sera will give rise to larger deviations in the titre after a shorter 
combining time than after a longer combining time. Table 6, 
part D. provides, however, several instances of sera showing a high 
activity when tested with one toxin and a considerably lower value 
when tested with another. The extremes are represented by the 
values of serum IV, determined as 1,219 A.U. with toxin Tg 234 
and 760 A.U. with t<>xin 7m5. 

CONCLUSION 

This investigation has given evidence of the fact that the accuracy 
of the assay of a given tetanus antitoxin is greatly decreased when 
different toxins are used for the titration. It is possible that 
uniformity in the technique of titration will result in a better 
concordance, but still unknown differences in the properties of 
toxins are likely to cause discrepancies. 

The standardisation of the tetanus sera is not satisfactorily 
accomplished by the establishment of an international standard 
antitoxin. The preparation of a test toxin to be used in all labo
ratories would possibly solve the question, butin view of the immense 
amount required to meet the world demand, it will be necessary to 
make sure that a toxin of exactly the same qualities can be repro
duced when the frrst lot is exhausted. 
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Annex 1b. 

ASSAY OF THREE TETANUS ANTITOXINS 

By 

Professor A. SORDELLI, 

Director of the Bacteriological Institute of Buenos Aires. 

TOXINS I, IV AND " MEZCLA " 

Toxin I.-Obtained after three days of incubation, filtration, 
precipitation with (NH4hS04, desiccation, etc.l 

Toxin IV.-Obtained in the same way as toxin I, but after thirty 
days of incubation. 

" 1\fezcla " toxin.-Mixture prepared at the moment of use 
containing 0.0034 gm. of toxin IV + 0.35 c. c. of toxoid 5 in a volume 
of 10 c.c. The toxoid is prepared by the addition of 6°/00 of formalin 
to toxin I, which is then dialysed and precipitated with acetic acid 
(pH 4). The precipitate is dissolved and adjusted to pH 7.2, 
preserved with 1/5,000 of merthiolate and passed through a Seitz 
filter. The volume is equal to one-tenth of the original toxoid.1 

Standard serum.-" Washington ", from the National Institute 
of Health, having a strength of 5 ""American" units per c.c. 

• See A. SoRDELLI, F. MoDERN &. J. FERRARl : Revista del lnslilulo Bac~ri~ 
logico, 1936. 7, No.4, page 622. 
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Diluent.-NaCl. 9 o/oo. 
Volume injected.-Guinea-pigs : 2 c.c. (intramuscular) ; 

Mice : 1 c.c. (subcutaneous). 

Combining time.-Guinea-pigs : one hour. 
Mice : one hour. 

Temperature of laboratory 18o..22o C. 

Dose of serum : 

Guinea-pig : 0.1 American units = 0.2 international units. 
l 0.1 American units = 0.2 international units. 

)louse : l 0.01 American units = 0.02 international units. 

Weight of animals.-Guinea-pigs : 280-320 grammes. 
Mice : 18-20 grammes . 

• llethod.-Results were noted daily. Each dose was injected into 
six animals. The dose taken as an indicator was one killing three 
or more, but less than six, animals. Observation terminated after 
four days in the case of the guinea-pig and six days in the case of 
the mouse. 

Sera to be tested.-The sera were sent to us by A. T. GLENNY. 
They were numbered 3010, 3234 and 3416, and in GLENNY's 
opinion represented three different types of antitoxin. By means 
of these sera it was shown that the interrelation established between 
the standard serum, the test toxin and an unknown serum held 
good only for that toxin or toxins of identical constitution (the 
standard serum remaining, of course, the same throughout). 

Test Dose of Tozim. 

I Guinea-pig: 0.2 I.U. Mouse: 0.2 I.U. Mou•e: 0.20 I.U. 
1-hour incubation 1-honr Incubation 1-hour Incubation 

Toxin I ....... 0.22 mgrm.=275 1\I.L.D. 0.30 mgrm.=600 M.L.D. 0.027 mgrm. = 5~ 1\I.L.D. 
Toxin IV ...... 0.34 mgrm.=113 1\I.L.D. - -
"l\fezcln" toxin 0.29 c.c. = 33 M.L.D. 0.26 c.c. = 45M.L.D. 0.032 c.c. =;3.4 l\I.L.D. 
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For neutralisation without previous contact, the dose of standard 
serum necessary to neutralise the test dose of the toxin was dl·ter
mined. The following values were obtained : 

Toxin I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.28 I. U. 
Toxin IV 0.24 I.U. 
" Mezcla" toxin . . . • . . . . . . . . . . . . . . . . . . . . . . . 0.24 I. U. 

By means of these values, the neutralising power of unknown 
sera without previous contact was likewise calculated. 

First Test. 

Guinea-pig.-Combining time : 1 hour. 

Toxin Toxin IV 

Serum ( c.c.) Result 1 

Serum (c.c.) I Result 

Serum 3010 

1/2,000 6/6 I 1/2,500 6/6 
1/1,660 2/6 1/2,000 2/6 

1/1,400 2/6 1/1,660 0/6 

Serum 3Z34 

1/10,000 6/6 1/9,090 6/6 

1/9,090 2/6 1/8,330 1/6 

1/8,330 0/6 1/7,140 0/6 

Serum 3416 

1/10,000 6/6 1/10,000 6/6 

1/9,000 5/6 1/9,000 6/6 

1/8,180 4/6 1/8,180 5/6 

1/7,500 1/6 1/7,500 1/6 

1 6!6 indicates that 6 animal11 out of 6 died. 
0 /6 indicates that 0 animals out or 6 died. 

I "!\lezclo •• toxin I 

~ Serum (c.c.) Result 

1/3,330 6/6 
1/2,860 2/G 

1/2,500 0/6 

1/7,140 6/6 
1/6,250 6/6 
1/5,000 0/6 

1/9,000 6/6 
1/7,500 4/6 

1/6,400 0/6 

Potency of Sera expressed in International Units. 

Guinea-pig.-Combining time: 1 hour. 

Toxin I Toxin IV u Mezcla" toxin 
Serum 275 M.L.D. 113 )I.L.D. 33 M.L.D. per test dose 

No. 
450 620 

3010 .......... 366 

3234 1,908 1,740 1,124 .......... 
3416 1,800 1,636 1,500 .. ········ 
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Second Test. 
Guinea-pig.-Without previous contact. 

Toxin I Toxin IV u Mezcla •• toxin 

Serum (c.c.) Result Serum (c.c.) I Result Serum (c.c.) Result 

Serum 3010 

1/2,000 . 6/6 1f2,500 6/6 1f3,330 .. 6f6 

1/1,660 5/6 1/2,000 4/6 1/2,860 6/6 

1/1,400 2/6 1/1,660 1/6 1/2,500 4/6 

Strum 3234 

1/8,330 6/6 1/8,330 6/6 1/6,250 6/6 
1/7,140 5/6 1/7,140. 5/6 1/5,550 6/6 
1/6,250 1/6 1/6,250 0/6 1/5,000 1/6 

Strum 3416 .-

1/6,400 6i6 1/6,400 6/6 1/7,500 6/6 
1/5,620 3/6 1/5,620 3/6 1/6,400 6/6 
1/5,000 2/6 1/5,000 0/6 1/5,620 3/6 

Potency of Sera expressed in 1nlunalional Units. 
Gulnea-plg.-No contact. 

Serum Toxin I 

f 

Toxin IV • · Mezcla •• toxin 
275 M.L.D. 113 M.L.D. 33 M.L.D. per test dose 

No. 
3010 .......... 464 480 600 
3234 ......... 1,990 1,712 1,200" 
3416 .......... 1,570 1,350 1,350 

Third Tut. 
Mouse (0.2 uult).-{;omblning time : 1 hour. 

Toxin I • Mezcla •• toxin 

Serum (c.c.) Result Serum (c.c.) Result 

Serum 3010 

1/4,000 6/6 1/5,000 6/6 
1/3,333 4/6 
1/2,850 0/6 1/4,000 0/6 

Serum 3234 

1/8,330 6/6 1/1,500 6/6 
1/7,140. Of6 1/4,160 0/6 

Serum 3416 

1/9,000 6/6 1/9,000. 6/6 
1/7,500 Of6 1/7,500 2/6 
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Potency of Sera upressed in International Units. 

Mouse (0.2 unit).-Combining time : 1 hour. 

Serum Toxin I •• Mezela •• toxin 
600 45 M.L.D. per test dose 

No. 
3010 ~ •••••••••••• 0 .• 0 666 900 
3234 ................ 1,540 920 
3416 ................ 1,620 1,620 

Fourth Test. 

Mouse {0.02 unit).-CombininR time : 1 hour. 

Toxin u l\olezcla" toxin 

Sentm (c.c.) Result Serum (c.c.) Result 

Serum 3010 

1/25,000 6/6 1/50,000 6/6 

1/20,000 1/6 1/40,000 3/6 

1/16,600 0/6 1/30,000 0/6 

Serum 3234 

1/125,000 6/6 1/100,000 6/6 

1/100,000 6/6 1/79,300 6/6 

1/79,300 5/6 1/60,200 3/6 

Serum 3416 

1/81,800 6/6 1/81,800 6/6 

1/70,300 6/6 1/70,300 216 

1/60,000 016 1 lfiO.OOO 0/6 

Potency ot Sera upressed in International Units. 

Mouse (0.02 unit).-Combining time : 1 hour. 

Toxin I •• Mezcla •• toxin 
Serum 54 AI.L.D. S.ol M.L.D. per lest dose 

No. 
3010 ................ 450 800 

3234 ..... ····· ...... 1,580 1,200 

3416 ••••••• 0 ••• ••••• 
1,300 1,500 
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Toxins 
D.L.lll. 

Sera 3010 ...... 
3234 ...... 
3416 ...... 
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Comparalioc Table o/ Antilozin Valuu. 

(In International units). 

Guinea-pig.- Guinea-pig.-
Without previous 

Mouse (0.2 
unit).-Combining time : Combining 1 bour contact time: 1 hour 

I IV Mez- I IV M~- I Mez-
275 113 cia 33 275 113 cia 33 600 cia 45 -- -- -- -- -- -- -- --
366 450 620 464 480 600 666 900 

1,908 1,740 1,124 1,990 1,712 1,200 1,540 920 
1,800 1,636 1,500 1,570 1,350 1,350 1,620 1,620 

Mouse (0.02 
unit).-

Combining 
time: 1 hour 

I Mez-
cia -- --

450 800 
1,580 1,200 
1,300 1,500 
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Annex 1c. 

THE STANDARDISATION OF TETANUS ANTITOXIN: 

FACTORS INFLUENCING THE ASSAY 

By 

MARGARET LLEWELLYN SMITH, 

National Institute for Medical Research, London, N. W.3. 

1:\THODCCTIO:\' 

During the period which has elapsed since the establishment of 
the various national standards and of the international standard 
for tetanus antitoxin, reports have been made from time to time 
that these standards are no longer equivalent. At one time, it 
was considered probable that one or more of the standards had 
declined in potency since its preparation, but a careful examina
tion of the protocols on which the reports of non-equivalence were 
based suggested the possibility that the discrepancies might be 
accounted for in other ways. 

In the course of the decade 1926-1936, the various national 
standards had been compared by several workers in different coun
tries ; a variety of test toxins had been employed ; some workers 
had used guinea-pigs for their comparisons, others mice ; different 
antitoxin levels had been used for the comparisons ; the dose of 
toxin chosen had sometimes been sufficient to cause death on the 
fourth day (L+) and sometimes scarcely enough to give traces of 
tetanus (L0 ) ; some workers allowed their mixtures to combine 
for only thirty minutes at room temperature ; others left them as 
long as twenty-four hours before injection ; the majority of tests 
had been carried out using only one or two animals for each mixture; 
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finally, some workers injected their animals intravenously, some 
intraperitoneally, some subcutaneously and some intramuscularly. 
To complicate matters, in 1935 a new serum had been substituted 
for the original preparation of the international standard. 

As far back as 1927, it had been shown by HARTLEY (unpublished) 
that qualitative differences existed between the American and 
British standards. The differences were most apparent in tests 
on guinea-pigs, in which it appeared that the British standard had 
a much flatter neutralisation curve than the American standard. 
This could be shown with five different toxins. It was not so 
evident when mice were used as test animals.. It was also shown 
by HARTLEY that tetanus toxin-antitoxin mixtures dissociated on 
dilution, the degree of dissociation varying with the sample of 
antitoxin. The subject has also been investigated in detail by 
GLENNY, BARR, Ross and STEVENS (1932), and by the present 
writer, who found that compounds of the British standard antitoxin 
showed the dilution phenomenon, while those of the American and 
second international standards did not. The significance of these 
facts will be discussed later. In 1934, some experiments of mine 
indicated that the ·relative potency of sera is not independent of 
the test toxin used, and. other experiments suggested that the 
species of animal used might influence the result. 

In ihe summer of 1936, informal conversations were held at 
Copenhagen,· where the whole mattei: was discussed. At this 
conference, the possibility was recognised that the reported differ
ences of potency of the various standards might be due either to 
sampling errors-i.e., to the fact that too few ariimais were used in 
the tests-or else to qualitative differences in the sera and toxins, 
.resulting in differences in potency ratios when the test toxin, test 
animal or method was changed. A plan of future experiments 
was made to investigate the influence of such changes on the com
parative potency of different samples of tetanus antitoxin. 

PART I.-THE COPENHAGEN 1936 PLAN 

The purpose of the proposed enquiry was to determine whether 
certain factors (the· particular test toxin used, the time the toxin:
antitoxin mixtures were allowed to combine before injection and 
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the route of injection selected) influence the estimates of relative 
potency of samples of tetanus antitoxin . 
. · . 

(1) It was decided that the work should be carried out at 
Hampstead. 

(2) Antitoxin comparisons should be confined to the second 
international standard and the first British standard. 

(3) Mice should be )lsed as test animals. 
(4) At least twenty mice should be injected with each 

mixture. 
(5) . Comparisons should be made both with intravenous 

and with subcutaneous injections. 
(6) Both long and short combining times should be inves

tigated. 
(l) The test dose of toxin used should be such as to kill 

half the mice injected within six days when combined with 
0.05 international unit of international standard antitoxin. 

(8) Two. toxins. C.35 and 458, suspected of being qualita
tively different, should be used for the comparisons. 

(9) Attempts should be made to estimate the precision of 
which tetanus antitoxin assay is capable. 

THE ExECUTION oF THt PLA..'I 

Materials. 

Anlitoxins.-Both standard antitoxins were used in glycerol
saline solution purporting to contain 10 international units per c.c. 

Toxins.-C,35 was a dry toxin· prepared at Copenhagen from 
strain T.67 (National Collection of Type Cultures, England), 
TuLLOCH, type 2 ; _458 was a glycerinated toxin prepared at the 
Lister Institute, Elstree, England, in 1934, from strain 23 (Elstree), 
TuLLOCH, type 6. 

Method • 

. In each experiment, the neutralisation curves of the two anti
toxins were compared, using a constant test dose _of toxin and five 
doses of each antitoxin, each dose differing from the next by 100fo. 
The reagents were ~liluted in boric-acid borate buffer of pH 8.0. 
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Mixtures, prepared so that the test dose of toxin and varying doses 
of antitoxin were contained in 0.5 c.c., were allowed to stand for a 
certain interval at room temperature, after which 0.5 c.c. of each 
mixture was injected into each of a group of twenty mice. 

In each experiment, the two sera were compared under precisely 
the same conditions. These conditions were, however, varied from 
experiment to experiment. In all, eight comparisons of the two 
standards were made, each involving 200 mice. Thus : 

No. of Toxin Contact time of mix- Route tures before experiment used Injection (hours) of Injection 

1 ................ 

~ 
24 intravenous 

2 •• 0 ••• 0. 0 ••••••• c. 35 24 subcutaneous 
3 ................ 1 intravenous 
4 ........ ·-· ...... 1 subcutaneous 
5 ................ ( 

) 
24 Intravenous 

6 ................ 458 24 subcutaneous 
7 ................ 1 intravenous 
8 •••• 0 ••••••••••• 1 subcutaneous 

THE EsTIMATION OF THE REsuLT 

· In statistical analyses of the response to a biological stimulus, 
it is usual to distinguish between the " quantitative " or " con
tinuous " type and the " quanta! " or" all or none " type. As an 
instance of the former, one may cite the production of antibody 
in response to the injection of antigen ; the amount of antibody 
produced may be quantitatively measured. With many biological 
products, however, a quantitative measure of response is not easily 
obtainable. In these instances, it is usual to measure the propor
tion of animals which cross some fixed threshold that can be readily 
observed. -This threshold may be death, anresthesia, convulsion, 
or some other symptom, according to the drug administered. . · 

The response to injections of tetanus toxin-antitoxin mixtures 
is intermediate in type between the continuous and quanta!.· Thus, 
while it is not at present possible to assign a quantitative value to 
the degree of response of any one animal to a dose of tetanus toxin, 
a carefully conducted titration of tetanus toxin by antitoxin results 
in a wealth of information, of which the percentage of animals 
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responding positively at a given threshold is only a single ih•m. 
The record of a tetanus toxin-antitoxin titration shows the time of 
onset of tetan~s in each animal, the rapidity of progrt'ssion of symp
toms, and the time of death ; one can study diiTt•rent thn•sholds 
by observing the percentage of animals just showing tetanus within 
a certain time, or the percentage dead within diiTt•rent periods aftt•r 
the injection ; one can also measure the mean survival time of the 
animals in any one group. One can thus study the regression on 
the dose of the mean· survival time, or of the perct'ntage dl'ad or 
showing tetanus within diiTerent periods afll'r injection .. The 
problem is how to make the best use of all this information so as to 
obtain as precise an estimate as possible of the protective eiTI'ct of 
the sample of antitoxin under test. A method for combining the 
diiTerent kinds of information provided by one test into a quanti
tatively accurate estimate of potency has not yet been evolved ; in 
this work, therefore, the estimates of potency were derived by 
confining ourselves to a statistical study of a quanta! response
in this instance, the proportion of deaths occurring within six days. 
It is, however, recognised that this method does not make use of 
all the information available and is therefore inefficient. There 
is a good deal of truth in the contention made by some workers 
that results, calculated by statistical methods from dose-response 
curves, habitually underestimate the precision of which the assay 
is capable. For the laboratory worker judges the result of his 
experiment in an all-round way and makes mental allowance in his 
estimate for information of a type which .cannot be considered by 
statistical methods. To take an instance, in two groups of mice, 
all the mice in both groups may survive the specified time-limit 
and would thus be recorded as giving no response if death were 
the measure of response adopted. The laboratory worker, on the 
other hand, may be able to distinguish the two groups quite clearly, 
in that one group may have remained perfectly healthy throughout 
the experiment, whereas the other group may have sickened and then 
recovered. If this or similar information could be taken into 
account, we should be justified In assigning a higher probability 
of significance to an event than that calculated by the statistical 

methods at present available. 
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THE STATISTICAL ANALYSIS OF THE ExPERIMENTAL RESULTS 

I am indebted to Dr. J. 0. IRWIN and Mr. E. A. J. SHRIMPTON, 
of the London School of Hygiene and Tropical Medicine, for the 
very able analysis of the results of the laboratory tests. Their 
report is embodied in the succeeding section. 

The Rectilinearilg of the Dose-response Relationship. 

IRWIN and SHRIMPTON first tested whether the dose-response 
curves could be adequately represented by straight lines. By 
transforming the proportion of mice protected in each group into 
probits (Buss, 1935) and plotting these against the logarithms 
of the corresponding doses, sixteen curves were obtained which in 
no instance differed significantly from straight lines when tested for 
goodness of fit by the x• method. Moreover, by combining the evi
dence of the sixteen experiments, the following values were obtained: 

x• 
n (degrees of freedom) 

Vx•- V2n-1 

= 34.75 
= 47 

= -1.31 

The dose-mortality curve can be said to be adequately represented 

by a straight line if v;;-= v 2 n-1 is less than+ 1.65. Thus, 
in these experiments, the difference from a straight line is not 
significant. 

The Relative Potencies of the Two Standards. 

The equation of the straight line relating dose and response is 
given by g = bx + c, where g is the probit corresponding to the 
proportion of mice protected at log. dose x, and b is the slope of the 
line. For the assay of one sample in terms of another, a dose
response curve must be constructed for each. According to 
GADDUM (1933)," a comparison is only possible if the slopes of the 
two curves are equal, and all the data from both curves must be 
taken into account in calculating the value of b ". IRWIN and 
SHRIMPTON, making the assumption that there was no difference 
between the slopes of the international and British standards, 
calculated the relative potencies of the two standards under all 
eight sets of conditions. The values obtained are given in Table 1. 
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Table 1. ~ 

POTENCY OF BRITISR STANDARD IN TERMS 

OF INTERNATIONAL STANDARD (COMMON SLOPE) 

Combining time, I Pa1e1n. lriiWI 
and route Toxin ~-·---· 

Limits nf rrror I 

of injection PoltMJ. i1tena1hllal of R (P. 9U) 

24 hours, I. v. 0.8i6 0.822-Q.934 
24 hours, s.c. 

C.35 0.962 0.91()-1.016 
1 hour, l.v. 0.883 I 0.834-Q.935 
1 hour, s.c . 0.898 0.843-Q.956 

!\lean ......... I I 0.905 
-I 

2'4 hours, l.v. ( 0.989 0.95&-1.024 
24 hours, s.c. 

458 1.034 0.98&-1.084 
1 hour, l.v. 0.988 0.927-1.054 
1 hour, s.c. 1.060 1.025-1.098 

Mean ......... \ 1.018 

7~5 

Log, II 
s:E."" 
---

5.30 
1.83 
5.511 
~.3\J 

---
---

0.83 
1.87 
0.4!1 
4.!18 

----
i 

Before proceeding to discuss these valuE's, it is necessary to con
sider whether we are justified in assuming that the dose-rPsponse 
curves of the two standards havt the same slope. 

The Slopes of the Dose-response Curves. 

The values of b for the dose-response lines of the two standards 
were calculat!'d by IRWIN and SHRIMPTON, and the results are given 
in Table 2. 

Table 2. 

SLOPES OF DosF.·RESPONSE CuRVES 

Toxin 

Combining time C.35 458 
and route 

ol lojeetion 
lntema ... Jlrlll•h b,-b, lntema- Brltloh 

b,_,, 
tiona! b1 b, s:E:"" tlonal bo SF. 

- - --- --- -
24 hours, l.v • . ... 49.6 19.9 3.40 69.1 57.2 0.55 

24 hours, s.c • ••• 0 48.6 19.9 3.32 38.6 28.3 1.3j 

1 hour, l.v • 38.4 27.0 1.42 55.8 26.3 2.0j ... . 
1 hour, a.c. .... 32.2 18.3 2.40 54.3 32.8 2.20 

• See Table 5, page i54. 
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It will be noted that, in every instance, the regression line of 
the international standard has a .steeper slope than that of the 
British standard. The significance of the differences was tested 
by calculating the ratio of the difference to its standard error, and 
these values are also given in the table. In five instances, the 
individual differences are already statistically significant, and the 
uniformity of the result of the examination as a whole leaves no 
doubt as to its significance. This confirms the findings of HARTLEY, 
that the slopes of the dose-response curves of different samples of 
tetanus antitoxin may vary. 

It was found that .the fitting of a common slope to the dose
response curves of both standards, although only approximately 
correct, affected significantly the rectilinearity of only one of the 
eight curves (that using toxin C.35 with a twenty-four hour contact 
time and intravenous route). The other seven curves were 
neither of themselves significantly different from straight lines, nor, 
when their evidence was combined, was there any significant devia
tion. The divergence in the instance cited was, moreover, not 
sufficient to be of much practical importance, and the straight
line formulre were therefore used in further calculations. 

The Influence of Slope Diflerences on the Potency Ratio. 

The demonstration that the dose-response curves of the two 
standards have significantly different slopes is exceedingly impor
tant, since, if the regression lines are not parallel, the estimate of 
potency ratio will not be independent of the degree of response 
selected as an end-point in the titration. This effect will be greater, 
the greater the difference in slope between the two preparations 
being compared. Actually, in comparisons of the British and 
international standards, the effect is not large. In Table 3, the 
ratio of the potency of the British to that of the international 
standard is given for three different end-points-viz., survival of 
80%, 50% or 20% of the mice for six days. 

It will be seen that when the protection-level selected as end
point is lowered, the serum with the flatter curve appears relatively 
stronger, and, when it is raised, relatively weaker. However, it 

·will be seen from a comparison of Tables 1 and 3 that the change 
in potency ratio produced on changing the level from 50% to 80% 
or 20% survival was, in thirteen instances out of sixteen, within 
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the P = 0.99limits of error of the experiment. Further, when the 
end-point chosen is 50% survival, the values obtained when the 
individual slopes are used differ but slightly f~om those computed 
from the common slope assumption. 

Table 3. 

EFFEcr oN PoTENCY RATIO oP BELEcriNO OIFFERIINT END·POINTB 

IN THE COMPARISON OF ANTITOXINS OF DIFFERI!NT SLOPE 

Combining time 
Potency ol Brttloh In tonns ollntemollonal 

and route ol Injection Toxin at alven protrctton-leovrla 

80% SO% 20% 

24 hours,l.v .......... ~ 

t 
0.816 0.865 0.917 

24 hours, s.c. ......... C.35 0.909 0.963 1.020 
t hour, l.v .......... 0.861 0.880 0.899 
1 hour, LC. ......... 0.855 0.895 0.937 

24 hours, Lv .......... ~ 

) 
0.983 0.989 0.995 

24 hours, s.c. ......... 1.017 1.036 1.055 
1 hour, Lv .......... 458 0.954 0.993 1.031 
t hour, s.c. ......... 1.037 1.061 1.086 

On the other hand, the range of variability of end-points that are 
in common use is much greater than that shown in Table 3. The 
L+, as defined in the British Pharmaeopreia, 1932 (deaths occurring 
on the average on the fourth day), would almost a.lways result in 
a mortality of 1000/o within six days, whereas the Lo end-point 
involves complete protection with not even any sign of tetanus. 
It is probable that a significant difference in the estimate of the 
relative potency of two sera of different slope might be found on 
changing from the Lo to the L+ end-points, as indeed is suggested 
by the results reported by MADSEN and WALBUM (1923). 

Moreover, there is no reason to suppose that the British and 
international standards are extreme in regard to slope. It is fully 
possible that the examination of more sera would reveal wider 

divergences. 

The Choice of a Suitable End-point. 
The following arguments have been put forward in support of 

the selection of some particular end-point in tetanus toxin-antitoxin 

titrations. 
GLENNY (personal communication) uses the L.,.. (as defined in 

the British Pharmacopreia) because he considers that the change- .. · 
5 
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in survival time. for a given change in dose is at a maximum on 
the fourth day and that this end-point therefore results in the 
greatest precision of testing. . 

On theoretical grounds, one can argue that the best end-point 
is 50% survival," and that the period of observation should be long 
enough to ensure that no specific deaths occur beyond that time. 
In practice, this is not feasible, as very occasionally deaths occur 
even at periods as long as thirteen days after injection·. Pro!?nging 
the test to this point involves an increased risk of deaths from non
specific causes, besides being inconvenient to the worker. 

Alternatively, it can be argued that, in practice, antitoxin is 
required to protect all patients; not only 50%. There is evidence 
that samples of antitoxin with flat neutralisation curves (non-avid 
sera) are of less therap~utic value, unit for unit, than those with 
steep curves. In a· comparison of a sample with a flatter curve 
than the standard, allowance would be made for this lack of quality 
if the full protection-level_(Lo) were used, __ l)le objection to _the Lo 
end-point is that it is not easy to determine. But a compromise 
might be effected by taking what I shall call the Lt 50 end-point
viz., using a test dose of . toxin which, when combined with the 
standard dose of antitoxin, produces in half the mice .injected a 
definite degree of tetanus (which could be fixed by agreement) 
within six days. The choice of this end-point would weight the 
estimate of potency in favour of the more avid serum, and it should 
be relatively easy to determine. 

The Influence of Toxin on the Slope of the Dose-response Curve. 

It can be seen from Table 2 that, in six instances out of eight, 
the curve obtained by using toxin 458 has a steeper slope than the 
corresponding . curve using toxin C.35. In three instances, the 
slopes with toxin 458 were significantly steeper than those with 
toxin C.35, and the combined evidence of all the eight experiments 
suggests that 458 has a real tendency to produce steeper slopes 
than C.35. 

The Influence of the Particular Test Toxin on the Potency Estimate. 

Returning to Table 1, in which the estimates of the potency of 
the British standard relative to that of the international standard 
are recorded for a variety of experimental conditions, it will be 



BIOLOGICAL STANDARDISATION 

seen that. in all the four experiments involving toxin C.35, the 
British standard appears to be weaker than the international 
standard. The significance of the difierence is shown bv the last 
column, where the ratios of the difierences to their stand;rd errors 
are recorded. In experiment 2, the observed diiTerence is such as 
would occur by chance only about seven times in every hundred 
trials ; in experiments 1, 3 and 4, the probability is very much 
smaller, and there is no doubt that the difierence in potency of the 
two standards is significant. 

If this toxin only had been used for the comparison, the conclu
sion might have been drawn that the British standard had de
teriorated in potency since its original standardisation. But exami
nation of the results of experiments 5-8 shows that, when toxin 458 
is used, the two assays in which the intravenous route was used 
make the British standard the lower, while the two in which the 
mixtures were injected subcutaneously return the British standard 
as the higher. In only one instance out of four was the diiTerence 
in potency between the standards significant, and, in this case, 
the British standard showed the higher potency, I The influence 
of the toxin on the estimate of potency can be seen more prt'cisely 
by considering the experiments in pairs, the experiments In one pair 
being carried out under the same conditions. When this was done, 
it was found that for each condition of experiment, the potency 
estimate of the British standard was significantly greater with 
toxin 458 than with toxin C.35. 

The influence of the test toxin on tetanus antitoxin assay is 
considered further in Part II of this paper. 

The Influence of the Route of Injection on Potency Ratio. 

The influence of injection route on the estimate of potency can 
be seen by comparing experiments 1 and 2, 3 and 4, 5 and 6, 7 and 8 
(Table 1). In each pair of experiments, the ratio of the potency 

• In this connection, It should be noted that experiment 8 was repeated twice. 
The first t,.;t, perfonned at about the same time as experiments 1·7, gave a 
potency British/International of 1.0129, but provided tnconcluslve data with 
regard to slope. The second test, which Is the one recorded In Table 2, wa1 
perfonned two years later. Toxtn 458 Is glycerinated and may have under
gone some measure of qualitative chanl!e (t.g., furth~r conversion to toxoid) 
during the Intervening period, which might account for the higher potency 
ratio obtained at the later date. -.. 
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of the British to that of the international standard was higher by 
the subcutaneous than by the intravenous route. When the 
results of all four pairs were combined, it was found that the dif
ference was clearly significant. 

This result is what might be expected. The British standard 
is known to dissociate from its combination with toxin more readily 
on dilution than the international standard. The technique of 
intravenous injection, which involves rapid dilution of the mixtures 
in the body fluids, would be expected to make the relative potency 
of the more dissociable serum lower than the technique of subcuta
neous injection, where the absorption and dilution is slower. 

For therapeutic purposes, a loose combination between toxin 
and antitoxin which readily dissociates is clearly undesirable. It 
is probably advisable, therefore, to select conditions of assay which 
distinguish in favour of firmly binding samples of antitoxin. The 
intravenous route has the merit of assigning a relatively lower 
potency to dissociating sera. 

The Influence of Contact Time on Potency Ratio. 

Both sera combine rather slowly with toxin, more antitoxin being 
necessary to neutralise the same amount of toxin after one hour 
than after twenty-four hours of contact. The difference is more 
apparent when the injections are given intravenously than when 
the subcutaneous route is used. The figures are shown in Table 4. 
That the difference is due to slow combination rather than to 
deterioration of the toxin on long standing was shown by setting 
up other series in which the toxilt and antitoxin dilutions were 

Tabla~. 

RATIO OF AMOUNT OF ANTITOXIN REQUIRED TO NEUTRALISE 
THE SAME AMOUNT op ToxiN AFTRR TWENTY·FOUR Houns TO THAT REQUIRED 

AFTER ONB HouR OP CoMntNATION · 

Toxin I Ratio ------
British standard, t.v. . . . . . . . . . . . . . . . . . . ~ 

Antitoxin and Injection route 

British standard, s.c. •................. 
International standard, t.v. . . . . . . . • . . . . . C.35 (0.29 mgm.) 
International standard, s.c •............. 
British standard, t.v ................... ~ ) 
British standard, s.c .............. , .... . 
International standard, t.v. . . . . . . . . . . . . . 458 (0.023 c.c.) 
International standard, s.c ••............ 

1.20 
1.13 
1.27 
1.07 
1.17 
1.04 
1.15 
1.10 
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allowed to stand twenty-three hours before mixing and then injcct~d 
after a contact time of one hour. The results were the same as those 
after a contact time of one hour with no previous standing period. 

No significant difference in the speeds of combination of the two 
sera could be found, the potency ratio being sensibly the same 
whichever contact time was selected. 

THE .. AVIDITY .. OF SERA 

It has been shown that samples of antitoxin may diiT~r in quulity, 
the diiTerences being manifested in the ease with which ~he toxin
antitoxin complex dissoriates on dilution, in the st~epness of &lope 
of the neutralisation curve and possibly in other ways, such as the 
speed of combination with toxin. Sera that dissociate readily, 
are slow to combine and have flat neutralisation curves are fre
quently spoken of as " non-avid". While, in many instances, 
such manifestations of " non-avidity " go hand in hand (GLENNY, 
BARR, Ross and STEVENS, 1932), there seems no a priori reason for 
assuming that this will always happen. Indeed it is clt•ar that sera 
which diller in " avidity " in one sense of the word may be indis
tinguishable in another. The British standard dissociates from 
combination more readily than the international standard, and its 
neutralisation curves are flatter ; no di!Terence, however, could be 
found in the rate at which the two sera combine with toxin. It 
therefore seems desirable to avoid the use of the term " avidity ", 
which is used in diiTerent senses by diiTerent workers. 

THE PRECISION oF AssAY 

In the Report No. 10 of Committees of the British Pharmaco
preia Commission (report of the Sub-Committee on the Accuracy 
of Biological Assays, August 1936) the following statement is made 
on page 3: 

" The simplest and most satisfactory method of estimating 
the error of a test is to obtain independent estimates from 
different laboratories of the potency of a given sample or series 
of samples. The variance of the results gives a direct estimate 
of the variance of the test under practical conditions." 
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In the report, estimates of the limits of error of assay of several 
biologically active substances are made, sometimes from the internal 
evidence of the dose-response curves, sometimes from the variation 
in the results obtained independently by different workers. In one 
instance -that of staphylococcus antitoxin- estimates were made 
from the collected results of several workers by the hremolytic and 
intracutaneous methods, and also from the internal evidence 
(obtained by a single worker) of the dose-mortality curves of mice 
injected intravenously and intraperitoneally. It was found that, 
when groups of six mice were used for the lethal methods, the 
limits of error were approximately the same as those estimated for 
the hremolytic and intracutaneous methods. In these, no attempt 
had been made to standardise such details as end-point or contact 
time, and the workers had been urged to use their own test toxins 
and technique. Nevertheless, it is clear that a single assay by the 
hremolytic method as ordinarily performed is as precise as an 
intravenous assay in which each mixture is given to six mice. 

If the same procedure were adopted for tetanus antitoxin. would 
the same result be obtained 1 We have seen that estimates may 
vary according to the toxin used, the end-point selected and the 
route of injection. In Part II we shall see that the species of test 
animal employed may also influence the result. One would expect. 
therefore, that an estimate of the limits of error of the test based on 
the variability of results returned by many workers using different 
toxins, different animals and different methods would be much 
wider than that based on the internal evidence of single dose
response curves. 

Limits of Error based on Tests carried out by Many Workers; 

An estimate of the limits of error has been made from the results 
of twenty collected assays of each of five samples of tetanus anti~ 
toxin (HARTLEY, unpublished). In all, nine laboratories, ten 
toxins, four different injection routes, two different species of test 
animal and several distinct end-points were ·involved. It was 
found that the results obtained under these widely varying condi
tions were normally distributed, and hence it was possible to cal
culate the limits of error of assay of each sample. The five samples 
varied in the precision of which they were capable, because of the 
variation in slope of the neutralisation curves. For the antitoxin 
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of steepest slope, the limits of error (P = 0.99) were found to be 
82-122<'/o. For the antitoxin of flattest slope, the values were 
67-150%. 

This gives the " all over " error whkh might be expech•d in 
practice for a sample of tetanus antitoxin submitted for assay 
without any specification as to the method to be used. The error 
is much greater than that for staphylococcus, vibrion septique or 
redematiens antitoxins, though not so great as that for antipneu
mococcus serum (type 1). 

The consistency of assay of tetanus antitoxin when any single 
method is adhered to is, however, of a much higher ordt·r. An 
estimate of this was derived by lawtN and SHRIMPTON from the 
comparisons of the British and international standards descri4rd 
above; 

Limits of Error of Assay of Tetanus Antitoxin when Conditions of 
Experiment, Toxin and Animal are precisely defmed. 

Because the contact time had no significant influence on the 
potency ratio, the corresponding results for long and short contact 
times were combined. Thus, four estimates of potency undrr 
different conditions were obtained, and from these the variancrs 
of the logarithms (>.•11) were calculated. From these values, the 
limits of error at various probability levels were derived (Table 5). 

Table 5. 
LI>IITS OP ERROR OP TETANUS ANTITOXIN AsOAY 

No. of 

I 

Toxin and Percentage llmlls of t'rror 1 

animals injeclioo 
P = 0.99(a) p- 0.95(b) I' ~ O.UO lr) in group route 

I 
C.35, l.v. 9U- 106.0 95.7.- 104.5 96.5-103.8 

I 
C.35, s.e. 94.0-106.4 115.3- 104.9 96 I- 104.0 

I 20 

I 
I 

458, l.v. 95.1- 105.1 96.3-103.9 I 96.9-103.2 
458, s.c. 95.6- 104.6 96.6- 103.~ I 97.2-102.9 

I I 
89.9-111.2 92.3-108.4 ' 93.4-107.0 

I C.35, l.v. I 
C.35, s.e. 89.3- 111.9 91.8- 109.0 93.2-107.5 

G 
93.3-107.2 94.3-106.0 ( 4j8, L v. 91.3-109.6 

458, s.c. 92.2-108.~ 94.0 - IIJ6.4 94.9- 105.3 

a It bu beeo estimated that the results of the teob will be wlthlo the limits Indicated 
In the columos : d 

For p _ 0 99 99 times out of every t 00 times that the teot 1o rna o I 
~b~ For p - o"gs* ~5 times out or every 100 tJmes that the test 11 made; 

~ (c) For p - o:oo: 90 times out of every tOO Umeo that the teat Ia mode. 
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It is seen that, when any single method is adhered to, a high degree 
of precision is attained. The accuracy is, for example, much 
higher than for antipneumococcus serum (type 1) when the same 
number of animals is used. Neither route of injection presents 
any advantage over the other from the point of view of precision 
of testing ; nor is anything gained by leaving the mixtures in contact 
for twenty-four hours rather than for one hour. On the other hand, 
it is obviously an advantage to use a toxin of steep slope. With 
regard to the precision obtainable, there would seem to be no valid 
reason for selecting any particular method in preference to another. 

To compare the precision with that of staphylococcus antitoxin 
assay, the limits of error were calculated for groups of six mice. 
These figures are also given in Table 5. Using the same number of 
animals and toxin 458, the assay is approximately as accurate as an 
intravenous assay of staphylococcus antitoxin. 

In Table 5a,· calculations are similarly made for two of the assays 
when the number of animals per serum dose varies from 1 to 20. 

Table 5a. 

LIMITS OF ERROR OF TETANUS ANTITOXIN ASSAY USINO 5 DOSES 

FOR EACH SERUM AND DIFFERENT NUMBERS OF ANIMALS PER DosE 

1. Brilish/lnternalional Standards. Tozin 458 subcutaneous . 
Number ot Pe:-centaf:(f! limits of error 

animals 
per do!e P. 0.90 P. 0.95 P. 0.99 

-
1 ......... 85.59 - lt 6. ~3 81.84- 122.19 
2 ......... 89.60- I 11.61 86.80 - lt5.20 
3 .......... 91.42- 109.38 89.09 - It 2.25 
4 0 • ••••••• 92.52 - 108.08 90.48 - It 0.52 
5 ......... 93.28- 107.20 91.48 - I 09.30 
6 0 •••••••• 94.93- 105.34 92.97- 106.42 92.16- 108.51 

10 ......... 95.20- 105.03 93.87 - 106.42 
20 ......... 97.17- 102.92 96.59- 103.53 95.62 - 104.58 

2. Brilish/Internalional Standards. Toxin C 35 subcutaneous . 
Numht>r or Percentage limits or error 

animals 
per dose P. 0.911 P. 0.95 P. 0.99 

1 • 0 ••••••• 80.68 - I 23.93 75.87- 131.~2 
2 ......... 85.92- I 16.37 82.25- 121.57 
3 ......... 88.35- 113.21 85.28 - 117.25 
4 ......... 89.83 - I I 1.32 87.09- I 14.~2 
5 ......... 90.85- lt0.07 8~.3i- I 13.15 
fl ......... 93.17- 107.47 91.78-108.96 89.33- I 11.9t 

10 ••• 0 ••••• 93.44- 107.02 91.63- 109.13 
20 ......... 96.1:.1- 104.03 95.33- 104.91 94.00- 106.37 

-
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PART H.-FURTHER EXPERIMENTS ON THE FACTOHS 
INFLUENCING TETANUS ANTITOXI~ ASSAY 

It has been shown in Part I of this paper that the comparative 
assay of tetanus antitoxin may be influenced by the particular 
toxin used, the end-point selected and the route of injection. It 
has moreover been reported by PETRIE (1938) that assays in guiiil'a
pigs frequently give different results from those in mice. 

A series of comparisons of samples of antitoxin (some of them 
national standards), performed in this laboratory under a varil•ty 
of conditions, may serve to illustrate the degree of variation of 
comparative potency which may be encountered in practice. 
Several of the assays were made in guinea-pigs as well as in mire, 
and a variety of test toxins were used. 

Before giving details of the results obtained, however, it becom~s 
necessary to examine the slopes of the neutralisation curves of the 
various samples of toxin and antitoxin in both guinea-pigs and 
mice in order to obtain a measure of the precision of which the assays 
are capable and the differences in titre which may be considered 
significant with the numbers of animals employed. The calculn
tions were made by the method of GADDUM (1933). 

THE SLOPES OF THE DosE-RESPONSE CuRVES 

IN GUINEA-PIGS AND 1\IICE 

The slopes of the curves of neutralisation of three samples of 
toxin by three samples of antitoxin were examined, the titrations 
being carried out both in guinea-pigs and mice. 

For all tests, the subcutaneous route was used, and the mixtures 
were left to combine for one hour at room temperature before injec
tion. The test dose of toxin used was such as to cause the death 
of half the animals injected within six days when combined with 
0.2 unit of the international standard antitoxin. With this dose 
of toxin, graded amounts of the antitoxin under test were mixed. 
In certain instances, tests in mice were performed with a dose of 
toxin such as to cause the above response when blended with only 
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a quarter of the same amount of antitoxin, namely 0.05 unit. The 
mice received the injected dose in a total volume of 0.5 c.c., the 
guinea-pigs in a total volume of 4 c.c. For guinea-pigs, dilution to 
the required volume was carried out immediately after mixt~re of 
toxin and antitoxin, so that the hour of contact occurred m the 
dilute state. 

The slopes of the various dose-response curves are given in Table 6. 

Several points are brought out by an examination of this table. 

Table 6. 

SLOPES OP NEUTRALISATION CURVES OP SAMPLES OP TETANUS TOXIN 

AND ANTITOXIN, TESTED IN GUINEA-PIGS AND MICE 

Antitoxin 

4101 ...... . 
Int. st .... .. 
Brit. st ..... . 
4101 ...... . 
Int. st ..... . 
Int. st ..... , 
Brit. st ..... . 
Int. st ..... . 
Brit. st ..... . 
4101 ...... . 
Int. st ...... · 

I Toxin 
I 

509 
509 
509 

A.W.179 
A.W.179 

458 
458 

A.W.189 

Brit. st ..... , 

A.W.189 
C.35 
C.35 
C.35 

Guinea-pigs L + /5 j Mice L + /5 

Slope Total no~ I 
animals b n 

17: us: n_ I~ --;-
97 20 80.5 30 
49.4 20 67.2 30 
49.5 20 -
69 20 82.2 20 
- 75.3 30 

100 
87.5 
51 

20 
20 
20 

73.3 12 
58 18 

106.7 11 

The Influence of the Test Animal on the Slope. 

b n 

178 40 
70.6 40 
35.2 50 

54.3 140 
32.8 140 
47 108 
44 100 

32.2 100 
18.3 100 

In seven experiments, it is possible to compare the slope obtained 
in guinea-pigs with the corresponding slope at the same antitoxin 
level in mice. In four instances, the guinea-pig slope was the 
higher, and, in three, the mouse slope was higher. In no instance 
was the difference significant in itself ; neither did the combined 
evidence from the seven experiments point to any real tendency 
for the appearance of steeper slopes with either animal. If the 
seven experiments are divided into three groups according to the 
sample of antitoxin used in the mixture, it is seen that mixttires 
involving the serum 4101 have steeper neutralisation curves in 
guinea-pigs than in mice; that mixtures involving the British standard 
antitoxin have steeper curves in mice than in guinea-pigs; and that, 
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when the international standard is used, the slopes are sometimes 
steeper in mice and sometimes in guinea-pigs. The difTt•rrnces are 
not sufficient to be statistically significant with the numbers of 
animals used, so that it is doubtful how much importance should 
be attached to them, but they at least suggest the possibility that, 
for some samples of antitoxin, guinea-pigs are more suitable test 
animals than mice, and that, for others, the reverse is trul'. In this 
matter, the toxin appejirs to have very little influence. 

In Table 6, the range of slope covered by all the tests in guinea
pigs is about the same as the range at the same antitoxin level in 
mice. It appears, therefore, that, in general, about the same numbers 
of mice or of guinea-pigs would be required to give the same pre
cision of testing, but that, with certain particular antitoxins, one 
or other species of animal might give more precise results. 

The Influence of Antitoxin on the Slope of the Dost-rt3P?nse Curve. 

In Part I of this paper, it was shown that the international 
standard gave steeper neutralisation curves than the British 
standard when tested in mice. In Table 6, the question has bet•n 
extended. It was found that, when mice were used, the combined 
evidence from all the possible comparisons showed that serum 4101 
gave significantly steeper curves than the international standard, 
which, in its turn, gave significantly steeper curves than the British 
standard. There is no indication that the particular toxin used 
influences the magnitude of the difTerences in slope of the three sera, 
but the difTerences are accentuated when the tests are carried out 
at the lower level (L+ j20). In guinea-pigs, the difTcrl'nces are 
still apparent, though the tests have not been carried out on a 
sufficient number of animals for the level of significance to be as 
high. The serum 4101 appears to give steeper, but not significantly 
steeper, slopes than the international standard, and both these sera 
give steeper slopes than the British standard. 

The Influence of Toxin on the Slope of the Dose-response Curve. 

There are insufficient tests for this influence to have been deter• 
mined very securely. It was found, however, that, in mouse tests, 
toxin 509 gives slopes which are as steep as, or steeper than, those 
produced by toxin 458, which, in its turn, usually produces steeper 
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curves than toxin C.35. In guinea-pigs, the influence of the,serum 
on the slope is more pronounced than that m the toxin. 

In one instance, combination between the British standard and 
toxin C.35 at the L+ /5 level in mice, the toxin and antitoxin 

· appear to have a selectively high affinity for. one another, beyond 
what one would expect. For C.35 is a toxin which, in general, 
gives flatter curves than toxin 509; but, in the above instance, the 
slope was steeper than that of the correspondjng test when toxin 509 
was used. Again, the British standard usually gives flatter curves 
than the international standard ; but, in the test referred to, the· 
slope of the British standard is higher than that of the correspond· 
ing' test of the international standard. It will be remembered that 
a similar observation was made in Part I, where toxin C.35, usually 
of flatter slope· than toxin 458, produced steeper slopes in two 
comparisons. It is difficult to know how much importance to 
attach to these observations, but, in my view, the possibility should 
be borne in mind that steepness of slope may not always be an ad
ditive function of the slopes of the toxin and antitoxin combining, bot 
may deprnd in certain instances on the" goodness of fit.'; between 
toxin and antitoxin. 

The Influena of the Dilution on the Slope . 

. This has only been examined in mice, but six pairs of experiments 
at different levels are available, and, in five instances out of six, 
the slope of the more concentrated mixture was the steeper. From 
the combined evidence, it was calculated that a similar result would 
occur by chance about four times in every hundred trials. It 
is thus probable that the difference is real. This is what one would 
expect, since the more concentrated miXtures contain a greater 
number of lethal doses. 

CoMPARATIVE AsSAvs oF SAMPLES OF TETANUS ANTrroxJN 
UNDER DIFFERENT CONDITIONS 

Having obtained measures of the slopes of the curves of nentra• 
lisation of various samples of toxin by antitoxin, we can proceed 
to examine the comparative 'assays of samples of antitoxin with 
different toxins. 
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TM Assay of Serum 4101 in TerTTIB of the Second lnternalional 
Standard. 

Serum 4101 is an antitoxin of steep neutralisation· curve which 
it was hoped could be use.d as the new British standard t<l replace 
the current' standard of rather flat slope. The serum was diluted 
so as to contain about sixty international units per c.c. and was 
assayed in terms of the international standard. In all, twenty
three assays were made in mice and nine in guinea-pigs, and nine 
different toxins were used. All injections were made by the sub
cutaneous route. The results are shown in Tables 7 and 8. 

Tal>lo 7. 
AssAY OF SERUM 4101 IN TERMS OP INTBB.NATIONAL STANDARD USING 

Toxin 

A.W.225. 
K ...... . 
A.W.179. 
C.35 •••. 
509 ..... 
A.W.189. 
A.W.1S5. 
T.g.235 •. 
T.g.235 •. 
458 ..... 
A.W.225. 
509 ..•.• 
509 .... . 
509 ... .. 
509 ... .. 
509 .... . 
509 ... .. 
509 ... .. 
509 ... .. 
C.35 ... . 
C.35 •••• 
A.W.179. 
A.W.I79. 

. DIFFERENT TOXINS : TESTS DONR IN MtCB 

Level. 
inter-

national 
units 

---

1.+/5 .·. 

Con-
tact 
time 

(holll'&}-

--
·1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

24 
24 

1 
24 

1 
24 

Ant• 
mab 

~ 
--

3 
3 
3 
3 
3 
s 
3 
3 
s 
3 
6 

20 
10 
10 
10 
10 
10 
6 
6 
6 
6 
6 

.6 

Inter-
val 
be-

tween 
doses 

"" ---
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
10 
5 
5 
5 
5 
5 
5 

10 
10 
10 
10 
10 
10 

Titre, 
in tel'-
natlo--

nat 
units/ 

c.c. 
--

Remarks 
(l~nl of sitotiHcanee. 

P= 0.9~) 

-· 
Significantly >SO .. .. 
Not si;in. dUiere~i fNm 6Q .. .. .. .. .. . .. 

" .. .. .. " 
Significantly >so .. 
Mean .... 59.0 
Not significantly 
<SO 

90 
75 
70 
so 
so 
so 
55 
55 
55 
55 
88 
S3 
57 
57 
59 
59 
S3 
S3 j Mean 60.5 
58 Not significantly >SO 
66 l Mean 63 
so Not Bignlflcantly >so 
80 I Mean 82 ~ 
84 Significantly >so 

It was found fmm Table 7 that the results in mice,. while inde
pendent of the contact time nsed, were influenced by the toxin. 
Toxins could be divided into two groups-those giving values not 
significantly different from sixty and those giving values signifi
cantly higher. 
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In guinea-pigs, only three toxins were examined, none of which 
gave significantly difierent results with the numbers of animals 
used. The mean value for the guinea-pig results was, however, 
significantly difierent from many of the results obtained in mice. 

Table 8. 

ASSAY OP SERUM 4101 IN TERMS OF THE INTERNATIONAL STANDARD 
TESTS DONE IN GUINEA·PIGS 

' 1'"' ... Tltrr, 
i Le,·l"l, Con- Ani- val inter-

Toxin inter- tRCt mals be- natio- Remarks I national time- per ·tween nnl 
units (hours) dose doses units' 

% c.c. -- -- -- --
509 •• 0 •• 1 2 10 

>70 ( 509 0 •••• 1 2 10 75 
.Mean =- 73 509 ..... 1 5 4 73-

509 ..... 24 2 10 72 
Co35 .... L+/5 1 2 10 85 

! Co35 •• 0. 1 2 10 85 Mean= 8205 
C.35 .... 24 2 10 77 
AoWo179 o 1 2 10 80 
A.W.179 o 24 2 10 80 

-- ----
Mean 
\'aim~ • .. 77o5 

The standard deviation of the titres obtained when different 
toxins were used (one result for each toxin) was calculated for mice 
and for guinea-pigs. The coefficient of variation was found to be 
18.4% for mice and 7.6% for guinea-pigs. Thus, it again appears 
that toxin has less influence on guinea-pig results than on those 
obtained in mice. Moreover, the toxins used for the guinea-pig 
tests were selected as giving widely divergent results in mice. It 
is possible, however, that if more animals had been used for the 
guinea-pig tests, significant differences due to toxin might have 
been detected. 

Both in guinea-pigs and in mice, the dose-response curve of the 
assay when toxin 509 was used was exceedingly steep, dose intervals 
of 2% giving appreciable changes in mortality rate. 

With toxins 509 and C.35, the titre obtained in guinea-pigs was 
significantly higher than that obtained in mice. With toxin 
A.W.179, the value in mice was higher than with the other two 
toxins and equal to the value obtained in guinea-pigs. There is 
a slight though insignificant tendency for toxin C.35 to produce lower 
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values after twenty-four hours than after one hour, both in mire 
and guinea-pigs. 

TI1ese findings will be further discus~ed later. 

The Assay of Serum 4101 in Terms of the Current British Standard. 

Only three toxins were examined, nine assays in mire and nine 
in guinea-pigs being made. All tests were carrit•d out at the 
0.2 unit-level and injections Wt're made subcutaneously. The 
results are given in Table 9. 

Table 9. 
AsSAY OF SERUM 4101 IN TERMS OF BntTISII STANDARD 

I 

lntt'r- Titrt", J 

Con- .,ni- val lntf'r· 
Animal Toxin tnct mHI!' be- nntio· 1 Ht•mark• 

tim~ per twet'n n'll I 
(houl"'ll dose dn!';,es units/ ~ 

0 
0 (".(". 

]--,-- --- --- --- ·-·- -------
I : 

509 ..... 

1 

I I 3 10 
I 

52 
509 .. . .. 24 i 6 10 tl() 

I ~h·an - 5li.5 
509 ..... 2416 10 

I 
52 

C.35 .... 
1 

1 I 6 10 77 
Mice 10 66 ' ... C.35 .... ' 24 I 6 

I 
I 

A.W.179 .I I 6 10 63 

! A.W.I79. 1 6 10 62 ~h-an- 63.7 
A.W.179•.] 1 6 10 i 66 
A.W.179. ' 24 6 10 70 

509 . . . . . I 2 10 80 •an - L.> 

( 

] ___ 1_1--- ---
509 ..... 

1 

1 2 10 ,

1 

79 
1 111 71 

_ 

. 509 ·····~ 24 2 10 ' 77 i 
Gumea- C.35 .... : 1 2 10 1100 1 

pigs ... C.35 .... 1 24 2 10 90 , 

(

A.W.I79'.] I 3- 15 ,ca75 I 
A.W.179 1• 1 3 15 1 73 l\lean - 74.3 
A.W.I79. 1 2 10 75 
A.W.179. 24 2 10 70 : 

I I 

In guinea-pigs, no significant change in value was obtained on 
altering the contact time, though, with all thn·e toxins, the results 
were slightly lower with the longer time. In mice, C.:l5 gave a 
significantly lower result on prolonging the contact time ; with the 
other two toxins, there was no significant change. 

The titres obtained are not independent of toxin either in mice 
or guinea-pigs, the diiTerences being more marked after a short 

a Tests carried out by Dr. A. J. H. DB MoNTL 
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contact time than after a long one. If toxins are arranged accord
ing to the titre they assign to serum 4101, the order is not the same 
in guinea-pigs and mice. 

T~e Assay of the British Standard in Terms of the International 
Standard. 

This is an extension of the work reported in the first part of this 
paper. A total of forty-one assays were made involving eight 
toxins. Of these, thirty-one assays were in mice and ten in guinea
pigs. The results are given in Tables 10 and 11. 

Table 10. 

COMPARISON BETWEEN BRITISH AND INTERNATIONAL STANDARDS IN MICE 

Inter- Po-
lkvel, Con· Routt- Ani· val tt>ncy9 

Toxin inter- tact of mals b ... British 
national time in]<'C- per tween Inter-

Remarks 
units (hours) tion dose dosPS natio-

'l'o nal 
- --· -- -- -- -- --

D. .. . . . . I S.C • 5 20 t.to 
A.W.189. t !;,{', 6 20 t.OO 
A.W.t89. t s.e. 6 tO 1.05 Mean= t.07 
A.W.189. t F.C. 6 10 t.t5 Significantly> t.O 
A.W.189. I F.C. 20 to 1.08 
A.W.225. t F.(", 6 20 0.83 I Significantly <t.O 
458 0 •••• t ~.c. 3 20 1.00 
458 0 •••• t S.t". 3 20 t.oo 
458 . . . . . L+/20 t 5.{" • 6 to 1.08 Mean= t.02t 458 . . . . . t ~.c . 20 10 1.06 Not significantly> t.O 458 . . . . . t l.v . 20 10 0.99 
458 ..... 24 S.(", 20 to 1.03 
458 0 •••• 24 I.Y. 20 to 0.99 
C.35 . . . . t F. c . 20 tO 

0.90 ~ C.35 .• 0. 1 i.v. 20 to 0.88 Mean = 0.903 
C.35 . . . . 24 !".C • 20 10 0.96 Significantly <t.O 
C.35 .... 24 i.v. 20 to 0.88 
C.35 .... t S.C. 6 10 0.87 . 
C.35 . . . . t S.C • 6 10 0.94l C.35 . . . . 24 ~.(" . 6 tO 0.89 1\lean = 0.904 
C.35' .... 24 l.v. 6 to 1.00 \ Significantlv <t.O C.35' .... 24 i.v. 6 to 0.93 • 
C.35' .... 24 i.v. 6 to 0.85 
C.35' .... 

'+15 
24 i.v. 6 tO 

·~ ~ K.• ..... 24 i.v. 6 12.5 t.oo 
509 ..... 1 S.t', 6 t2.5 1.15 
509 . . . . . t s.c . 6 to t.t5 Mean = 1.11 -
509 • 0 ••• 24 S.l' . 6 to t .07 Significantly > 1.0 
509 . . . . . 24 s.c· . 6 tO 1.07 
A.W.t79. u S.l'. 6 to 1.20 ~ Significantly >t.O A.W.Ii9. t 8.('. 6 tO 1.20 

I lnd1cate lt"sts carnt'd out by Dr. J. IPSEN. 

. 
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From the mouse tests, toxins can be placed in three groups 
according as the ratio of potencit•s of the two standards is returned 
as significantly greater than unity, equal to unity or signifirnntly 
less than unity. 

From the results with toxin C.35, it was concluded that the dilu
tion of the test had no significant influence on the potency ratio. 
With none of the toxins was the result obtaint•d aftt•r twt•nty
four hours of contact time significantly di!Tt•rent from the n•sult 
after one hour. The influence of injection route has bern uln·ady 
discussed, and no further evidence on this point is available. 

In both guinea-pigs and mice, the potency ratio is st•rn to be not 
independent of the toxin used. For this assay, toxins fall into the 
same order in both guinea-pig and mouse tests and with toxins C.35 
and A.W.179, the guinea-pig and mouse results do not di!Tcr signi
ficantly. Toxin 509, however, gives significantly lowt'r results in 
guinea-pigs than in mice. The ordt•r of toxins bears no n·lation to 
the order in other assays (4101 v. international standard, or 4101 v. 
British standard) in either mice or guinea-pigs. 

Table11. 

COMPARISON OF BRITISH AND INTERNATIONAL STANDARDS IN GUINEAaPJOS 

Contact Animals Interval PotPnry 
betwec.>n Rr1ti~h 

Toxin time per do!les latefD<IIIODll 
Remarks 

(hounl do5e % --- --- --- ---
1109 ..... 1 2 10 0.90 

( 509 1 2 10 0.90 Mean= 0.91 ..... 
509 ..... 24 2 10 0.95 Si~niHcantly <1.0 

509 ..... 24 2 10 0.90 

C.35 .... 1 2 10 0.87 I SlgniHcantly <t.O 
C.35 .... 24 2 10 0.117 

A.W.179. 1 2 10 L22 

~ A.W.179. 1 2 10 

I 
1.22 Mean - 1.185 

A.W.179. 24 2 10 1.10 SlgniHcantly >t.O 

A.W.179. 24 2 10 1.20 

co~tPARtSON oF THE A~IERtCAN AND BRITISH STA:»~DARUS 

Only twelve comparisons of these standards are available, 
involving five different toxins. Mice Wt're used f~r ~II t~e tes~s. 
The results are summarised in Table 12, from whtch tt wtll agam 
be seen that the result depends on the toxin used. 

6 
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Table12. 

COMPARISON OF BRITISH AND AMERICAN STANDARDS, USISO MICE 

Level, Inter-
I Pol.-n~y, Con· Route Ani- val intf'r- tact of mals bet-

I 
Krm:o.h Remarks Toxin natio- time in lee- per ween 
UA. nal (hours) tion dose doses units % -- -- -- -- --1--

D. .. . . . . 0.05 1 S.C • 3 20 
1.20 ( D. . . . . . . 0.05 1 s.r . 3 20 1.10 !\lean= 1.16 

D. • • 0 •• 0 0.05 1 S.C • 4 20 1.15 Significantly > 1.0 
D. • • 0 ••• 0.05 1 S.C • 3 20 1.20 
458 . . . . . 0.05 1 s.r . 3 20 0.91 ( 
458 • • • • 0 0.05 1 S.C • 3 20 0.83 1\lean = 0.91 
458 . . . . . 0.05 1 S.C • 6 10 1.00 Significantly <t.O 
458 ..... 0.05 1 S.C. 6 

I 
10 0.91 

K.' ..... 0.2 24 i.v. 6 10 1.10 ! Significantly >t.O 
K.' 0 •• 0. 0.2 24 t.v. 6 10 1.12 
C.35' .... 0.2 24 i.v. 6 12.5 0.85 

I 
Significantly <t.O 

A.W.179 1 • 0.2 1 i.m. 5 ~10 1.36 Significantly > 1.0 

DISCUSSION 

It has been seen that the particular test toxin used influences the 
comparative potency of samples of tetanus antitoxin. Have we 
any evidence as to how different toxins produce these different 
effects '? 

It has been shown that the slope of the dose-response curve is, 
with certain qualifications, an additive function of the toxin and 
antitoxin combining. Thus, in general, one can speak of toxins 
(or antitoxins) of steep or flat neutralisation slopes. 

From the data on which Tables 1, 6, 9 and 10 were based, it was 
found that when toxins of steep slope are used, the potency ratios 

4101 4101 , and International standard 
British standard British standard -;:11:-:,l-:::er::,:-:,,.:-:ti;:. o:::n-:::lll;-:-sl;::a:::n::;d-:::llf:::;d' 

are all lower than when toxins of flatter slope are employed. The 
numerator of each pair is a serum of steeper slope than th" denomi
nator, so that it appears that toxins of steeper slope make the 
antitoxin of steeper slope appear relatively weaker than does a 
toxin of flatter slope. The data are only complete for toxins 509 
and C.35; and a summary is given in Table 13. 

1 Tests earrled out by Dr. J. IPSEN. 
1 Test carried out by lllr. A. T. GLENNY. 
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Table 13. 

CoRRELATION BETWEES PoTE"fr.v RATto AND CAPACITY oF ToxiN 
TO PRODUCE STEEP DosE-RESPONSE CuRVES 

A I nt toxins belnlt eomlltitrt'd 

41111 I 41fll/ I lntf'rnntlntutl/ 
Test animal Toxin intemuhonal BrHi~h I Uritlsh 

Com- Po- Com- Po- I t:om- l'o-
bint>d lt•n<"Y binrd t.-nC'y blnt>d trn<"y 
~olope ratio slope nt.tlo slope rMtlo -- -- -- -- -- --- --

Guinea-pigs .•• ..... ·I 509 137 73 114 79.5 73 I. 10 
C.35 9~ 85 75.5 95 ill 1.15 

I 
Mice ••••.•••••••.•. ·I 509 112 59 105 52 53 I 0.90 

458 - - - - 3!1.0' 0.9!1 
C.35 66 63 90 77 21.7' 1.11 

We have seen that the higher the concentration (i.e., tlw larger 
the number of lethal doses in the test dosl'), the stel·p•·r the dost•
response curve. With toxins containing difT,·n·nt proportions or 
toxoid, the dose of toxin combining \\ith the same amount or anti
toxin will contain di!Terent numbers of lethal doSl'S, so that tlw 
possibility arises that the di!Terential action of difT<·n·nt toxins may 
be attributable to a di!Terent content of toxoid. 

This question was examim·d by dl'lermining the avt•mg•· l..thal 
doses of four toxins, and comparing them with the combining po\\'l'f 
for antitoxin. The figures are giyen in Table H. 

Table u. 
SLOPE OF NEUTRALISATION OP TOXIN BY INTERNATIONAL STANDARD 

AND NuMBER oF LETHAL DosEs IN TilE TEsT Doss 

I 
To :Lin L+f$ L.D.50 

L..._,a Slope 
Test animal L.J>.50 

b 

--- --

twm 0.032 c.c. 0.000125 r.c. 256 82.2 

. 458 0.086 c.c.. 0.00030 c.r. 2110 75.3 
~hce •....•• • •. 509 0.0:!0 c.c. i O.OIKKH c.c. 7!>0 M0.5 

C.35 1.05 mgm. I 0.0005 '""'"· 
2,100 [)H 

I A.W.179. 0.027 c.c.. 0.0004 c.c. 70 till 

Guinea-pigs . . . • 509 0.020 c.c. : 0.0011167 c.c. 120 ll7 

C.35 0.65 mgm. I 0.0023 m"m. 21i0 87.5 

The table does not indicate a correlation between ratio or toxicity 
to combining power of a series of toxins and the slopes or thrir 

• Combined slope ealeulated from values at L+ f).O level, 
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neutralisation curves. This is rather surprising, since a positive cor
relation has been generally assumed. Moreover, when one and the 
same toxin is used, increasing the number of lethal doses in the test 
dose by using more concentrated mixtures does, in fact, steepen 
the curve. It must therefore be concluded that other factors in the 
test toxin besides its content of toxoid influence the slope of the 
neutralisation curve and mask the correlation. The nature of the 
quality in toxins that results in different potency estimates remains 
obscure. 

These differences must be a function of qualitative differences 
in the sera as well as in the toxins used. They are in part due to 
the varying tendency of such sera to dissociate from combination 
on dilution. For it can be seen from Tables 9-11 that the ratio of 
potency of a dissociating serum such as the British standard to that 
of one which does not dissociate, such as 4101 or the international 
standard, tends to be greater when tested in mice than in guinea
pigs. This is what would be expected, for there is greater oppor
tunity for dissociation when the larger animal is used. Guinea-pig 
tests thus differentiate in favour of firmly binding sera and against 
dissociating samples. Similarly, intravenous injection in compa
rison with the subcutaneous route distinguishes in favour of . the 
more firmly binding serum. And again, tests at lower antitoxin 
levels weight against the more dissociable serum. 

Differences in speed of combination of different samples of 
antitoxin with toxin probably also influence the assay. Thus, in 
the assay of serum 4101 in comparison with the British or interna
tional standards, there is a tendency with some toxins for lower 
results to be obtained after longer contact periods. This effect is 
not apparent in comparisons of the British and international 
standards. The amounts of. serum 4101 neutralising the same 
amount of toxin after one hour and after twenty-four hours of 
contact were examined for toxins C.35 and 509 in both mice and 
guinea-pigs. In no instance did alteration in contact time alter 
this amount by as much as 5%. It was concluded, therefore, 
that 4101 combines with toxin more rapidly than either of the 
standard sera, which have been shown to be somewhat slow (and 
about equally slow) in combining. In this connection, one may 
recall the observations of RAMON, LEMETAYER and PIROSKY (1937), 
who found that antitoxin from a horse which had received a primary 
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stimulus many months before its hyperimmunisation combim·d 
more quickly with toxin than that from a horse of whil'h the whnl~ 
course of immunisation had bren rapid. 

The facts reported in this papt•r suggest that tetanus toxin and 
antitoxin are not unitary substances, but that diiTl'renct•s exist, 
resulting in modification of the immunological behaviour without 
aiTecting the physiological action. 

The possibility arises that strains of diiTert•nt type may vary in 
regard to the nature of the toxin they produce, In this conm•ction, 
it will be remembered that TvLLOCH (191!)) n·portcd that antitoxin 
from type 1 toxin was more efficacious against inft•ctinns dut' to 
type 1 tetanus than against those dut' to otlwr typl's. TULLO'-H 

found that the toxin was not type-specific, but the relationships of 
toxin-antitoxin neutralisation were not investigated hy surh 
detailed quantitative procedures as are now available. It would 
seem desirable to investigate this mattt•r further, and we are fortun
ate in having to hand a toxin from a pure type 2 strain (toxin C.Jj) 
together with an antitoxin prepared from it (the second intt·rna
tional standard). These two reagents should be of considt·ruhlc 
assistance in elucidating whether toxins are neutralised more fully 
by homologous than heterologous antitoxins. 

On the other hand, the explanation may lie in quite anolhl'r 
direction. l\lARRA<"K (1938) has suggested that the mokcult•s of a 
single antigen or antibody may diiTer among themst•lves, and that 
qualitative diiTerences in the behaviour of diiTerent samples of 
antisera may be explained in this way. If this is so, the fact that 
diiTerent methods of immunisation or serum concentration inflUl·nce 
the quality of the antitoxin (GLENNY, BARR, Ross and STEVENS), 

and that diiTcrent conditions of culture or storage influl'nce the 
quality of the toxin, might well be accounted for by supposing that 
such alterations in conditions influenced the proportions of the 
diiTcrent kinds of molecules. 

Until further research has elucidated the nature of the qualitative 
diiTerence in samples of toxin and antitoxin, we have little guidance 
as to the best conditions under which assay is to be carried out. 
From the point of view of precision, it is immaterial whether mice 
or guinea-pigs are used; whether injections are made subcutaneously 
or by the intravenous route ; or whether a contact time of one hour 
or twenty-four hours is allowed. 
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Decisions as to procedure must necessarily be tentative in our 
present state of ignorance, but, if it is agreed that assays that assign 
relatively greater value to antitoxins of good therapeutic quality 
are preferable to those that distinguish in favour of loose-binding 
or slow-binding samples, or those of flat neutralisation curves, then 
the following suggestions may provisionally be made : 

(1) The standard antitoxin should give as steep a dose
response curve as possible. 

(2) Groups of six guinea-pigs or six mice for each mixture 
should result in an adequate precision of testing. 

(3) A contact time of one hour is probably preferable to 
longer periods. . 

(4) The intravenous route has some slight advantage over 
the subcutaneous. 

(5) Guinea-pigs will distinguish between dissociating and 
non-dissociating sera better than mice, and hence may be 
preferable. 

(6) The 0.05 unit-level is at least as good as the 0.2 unit
level. 

(7) There are certain advantages in selecting a test dose 
of toxin which, when mixed with the standard dose of anti
toxin, will produce tetanus, but not death, within six days. 

In conclusion, it may be stated that the variations in the condi
tions under which assays have been conducted are, in themselves, 
sufficient to account for the divergences reported among the 
national standards, without postulating that any of the standards 
has deteriorated since its establishment. 

SUMMARY 

1. The comparative assay of samples of tetanus antitoxin is 
influenced by the toxin used, the species of test animal, the route 
of injection and the end-point selected, and possibly also by the 
time of contact of the mixtures before injection. 

2. The precision of assay is little affected by the conditions of 
experiment or by the species of test animal, but is influenced by the 
toxin used. 
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3. The degree of variation met with in practice is illustrated 
by records of assays. 

4. It is recommended that assays should be performed undl'r 
conditions which distinguish in favour of st•ra of good therapeutic 
quality rather than of samples of poorer quality. 

5. The variation in conditions of assay that have been used is 
sufficient to account for the divergences reported in the national 
standards, without postulating deterioration of any of the standards. 

My thanks are due to Dr. J. 0. Irwin and 1\lr. E. A. J. Shrimpton 
for the statistical analysis of the results recordt•d in Part I ; to 
Dr. A. J. H. de Monte, Dr. J. Ipsen and Mr. A. T. Glenny for per
mission to include the results of assays performt•d by them ; to 
Mr. S. A. Price for assistance with some of the calculations in Part I I, 
and to Dr. P. Hartley and Dr. J. W. Trevan for help and criticism 
throughout the work. 
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Annex 1d. 

COMPARATIVE ASSAYS OF INTERNATIONAL 
AND AMERICAN STANDARD TETANJJS ANTITOXINS 
WI"rHWASHINGTON AND COPENHAGEN TEST TOXINS 

By 

Jobs. IPSEN and O. ROSTOCK, 

Department of Biological Standards, Statens Serum Institute, Copenhagen. 

The activity of commercial tetanus antitoxins produced the world 
over is at present expressed in terms of two units-the international 
and the American. The relation between these two units is given 
by the definition of the international unit adopted by the Commission 
at Geneva in 1926. · 

" The unit is to be determined with the standard serum in 
such a way that its relation to the American unit is exactly two 
international to one American unit." 

The American unit is used in North and South America, whilst 
European preparations are indicated in international units. Some 
countries prefer to indicate both units on the label, as in GreatBritain, 
where the Therapeutic Substances Regulations of July 25th, 1935 
(Statutory Rules and Orders 1931, No. 633), lay down (page 32, 
item 7c) that : 

" The label on the container shall indicate-a statement that 
the numbers of units indicated are equivalent to one-half of 
those numbers of American units." 

The international and American standard preparations are both 
issued in glycerol solution, the international containing 10 units 
per c.c. and the American containing 6 units per c.c. According to 
the above definition, these two preparations should appear of 
exactly the same potency in comparative assay. 
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In recent years, in the Department of Biologkal Standards at 
Copenhagen, the routine solution of the international tl'lanus unti
toxin has been compared ewry half-year with the ronh·mporary 
American preparation using the test toxin C.35 and using a ml'lhod 
described by Dr. CLAVS JE:-osE:-.~. 1 :\lice are injt•ckd intrawnously 
with mixtures of toxin antitoxin allowed to combine for hwnty
four hours at room temperature. 

This method and toxin were used in the last comparativt' inwsti
gation performed at five institutt•s, a report of whil'h is laid lll'fore 
the Commission. The results of the comparative assays of the 
international and Aml'Tican standards have been that the activity 
of the two standard solutions have been idt•ntiral with an llt'l'UT<H'Y 

of 10%. 
Guided by the findings of the above-mentioned inwstigation, 

which suggest that the results of the comparative assays are 
influenced by the toxins and the method used, we thought it 
desirable to make additional tests of the two standards, varying 
the method and the toxin. To limit the investigation, we selectt•d 
only one toxin more for the test-namely, the American test toxin K 
at present used at the National Institute of I It-alth, Washington, 
for routine assays, and kindly sent us by Dr. R. E. Dyt·r. 

• • • 

Scheme for the Investigation. 

The American and international standards have been compan·d 

in the following way : 

(a) Using Copenhagen toxin C.35 and Amt·rican toxin K : 
(b) Using mice and guinea-pigs as experimental animals; 
(c) Allowing the mixtures to combine for 1 hour and for 21 hours. 

The injections were given intravenously in mice and subcuta-
neously in guinea-pigs. An isotonic phosphate bufTcr solu lion of 
pH 7.38 was used for the dilution of toxin and antitoxin. 

I CI. JENSEN : .. Memorandum concerning the Titration or Tetanus Anti
toxin". Quart. Bull. Health Org., 1936, 6, 702. 



772 BIOLOGICAL STANDARDISATION 

Method of calculating the Results. 

The criteri~n adopted was that the mixture of toxin and serum 
~hould give 50% mortality on the fifth day in the mouse test and 
50% mortality on the fourth day hi the guinea-pig test. A detailed 
description of a method of calculating these doses, taking into 
account the observations for all days, is given in the above-men
tioned report. 

Experimental Results. 

The Properties of/he Toxins. 
Both toxins are strong preparations precipitated with aluminium 

sulphate in freshly prepared condition. The test dose for assaying 
on mice against 0.2 international unit contains a large number of 
M.L.D. : for toxin C.35, about 1,500 M.L.D., and for toxin K 
about 800. 

The strain .used for toxin C.35 is a pure strain micromanipulated 
by Professor ZEISSLER, Altona (Nat. Coil. T. 67, Tulloch Type 2). 
According to Dr. R. E. DYER, toxin K is produced by a strain called 
Tulloch No. 3. 

Results of Comparative Assays. 

The subjoined table gives the test dose against 0.2 international 
unit-or, more correctly, against 0.02 c.c. of the glycerol dilutions 
of the two standards. The ratio of the test dose against the inter
national standard to the test dose against the American standard 
is given in the last column. This figure will indicate the relative 
activity of the two standards. 

According to the definition of the Commission, this ratio should 
be exactly 1. 

Conclusion. 

Assayed with test toxin C.35, the American standard preparation 
appears to be about 6% stronger than the International, the ratio 
international to American being on the average 0.94. 

Assayed with test toxin K, the international standard preparation 
appears 12% stronger than the American, the ratio international to 
American being found to be 1.12. · ' 
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A reduction of the combining time from 2-l hours to 1 hour 
resulted in a decrease of the test dose against both standards, hut 
the relative activity of the two sera is uninfluenced by this change 
in the combining time. The test doses against the mke and the 
guinea-pigs are slightly difTerent, but the ratio of the two standards 
is identical within the limits of error, whichever animal is ust•d. 
The results obtained with one of the toxins show the snme dt•gn·c 
of variation as those of the investigations of the five institult•s, in 
which the standard deviation as calculated from thirty-four assays 
was found to be 5.5%. 

Our results gave us a standard deviation of 3.8~~ for assays 
performed with toxin K and of 3.5% for assays pcrfornll'd with 
toxin C.35. 

The variations observed in the results obtaim·d with one and the 
same toxin but with difTerent animals and difTcrent combining 
times fall within the limits set by the standard deviation. 

The differences due to the test toxin used are accordingly the only 
ones which are of any significance . 

• • • 

Discussion. 

When the test was performed with the American toxin, thl' 
international unit worked out at 0.56 American A.U., and when the 
Copenhagen toxin was used, the international unit was found to 
be 0.47 American unit. 

There is a significant difTerence between these two results, m·ither 
of which satisfies the conditions laid down by the Commission us 
to the ratio of the activity of the two standard sera. 

In this connection, it will be of interest to quote a passa!(c 
representing the German view of the international and the Aml'riean 
tetanus standard (R. Orro und H. HETSCH, " Die Prllfung und 
\Vertbemessung der Sera und lmpfstofTe ", Arbeiten a us dem Staat
institut fllr experimentelle Therapie, No. 31, page 82, Jena, IU3:J). 

" Careful conversion calculations of the titres of the standard 
sera at present in use in the various countries ct.>rtainly shows 
that the units concerned are not quite equivalent to the 
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international unit as defined above. The English and Danish 
standard sera1 are somewhat (about 2()0/o) over strength, with 
the result that, .when diluted in the manner prescribed, they 
yield a value slightly above a half of a former American unit. 
Accurate adjustment to the internationally agreed value will 
present no difficulties." 

The assays referred to above show, however, that the " accurate 
adjustment " will be difficult. If various toxins are to be used for 
the comparison of the two standards, the international unit can 
never be " exactly " half an American unit. The range of varia
bility when different toxins are used will be from 20% to 30%. 

• • • 
We wish to submit these experiments concerning the relation of 

the international tetanus antitoxin unit to the American unit for 
the consideratio~ of the Commission, in order that steps may be 
taken, if possible, to secure a better agreement between the two 
standards. 

• That Is, International. 



Determination of Test Dose against 0.2 International and 0.1 American Unit. 

Toxin K 

Animal Date of 
! 

Inter· 

I 

American 

I 
experiment national standard 

standard 
I 

' Mgrm. Mgrm. I 
Mice ••• 00 ••• ••••• 11. \" 11.38 0.83 0. 705 

16. \" 11.38 I 0.76 0.67 
5.VII.38 

I 
' 

(0.77) (0.69) 

Guinea-pi~< ....... 1 

I 

9. \"11.38 
I 

0.70 0.65 I i 24.' 1.38 (0.74) (0.64) 

~lice ..........••. 17-22.XII.36 U.H2 0.81 

l;uineu-pigs . . . . . . . 2H. \" ll.:lK 1.00 0.93 

Gl'ometrk mran ....................... l 
Stamtard tlt>viation .................... ) 
~h·an t'rror . . . . . . . . . . . . . . . . . . . . . . . . . . j 

Ratio : Date of 
International 

-American 
experiment 

1 hour combining lim~. 

1.18 ll.\"ll.:l8 
1.14 IH.\"11.38 

(1.12) 5.VII.:l8 

1.07 16. \'I J.:l8 

(1.16) 

24 hour• rombining limr. 

1.13 7.\".37 
10.\'.38 

1.117 29. \' 11.38 

1.12 
3.X"0 

1.-l"o 

I 
I 

I 

I 
' 
I 

Toxin 

Inter-
national 
standard 

Mgnn. 
1.07 
1.12 

(1.10) 

1.00 

1.15 
1.25 

1.43 

I 

' 
' 

C.35 

Amerlean 

I 
Hntlo : 

standard International 
·Ameril'nn 

)ll(rm. 
1.14 0.91 

1.18 0.95 
(1.17) (0.94) 

------
1.10 0.91 

I 

1.19 0.96 
1.24 1.01 

1.56 0.91 

0.94 

3.5"(} 
1.4"o 

t,il:!ures in the bral·kets are deri\"ed from experiments with one to two animals injected per doM". .... -· "' 
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Annex 1 e. 

THE RESULTS OF TWENTY DIFFERENT ASSAYS 
OF I'IVE SAMPLES OF· TETANUS ANTITOXIN 

At its session in August 1934, at Copenhagen, the Permanent 
Commission on Biological Standardisation discussed the question of 
the discrepancies in the results frequently obtained when the same 
sample of tetanus antitoxin is tested in different laboratories. As 
part of the international investigations instituted by the Commission 
with the object of obtaining further information on this subject, it 
was arranged that five institutes should undertake the assay of five 
samples of tetanus antitoxin according to a plan drawn up by the 
Commission. By the beginning of 1937, the five institutes had 
completed their tests and the results are collected and analysed in 
Annex 1a. 

Examination of these results showed that, when samples of 
tetanus antitoxin are assayed in different laboratories, the variation 
in the results obtained are considerably larger than can reasonably 
be ascribed to the errors inherent to the methods of assay adopted 
(see Annex 1c). They are due to qualitative differences in tetanus 
toxins and antitoxins. 

The fact that these variations do occur has an important bearing 
on the administrative control of tetanus antitoxin exercised in 
different countries. If such control is to be intelligent and one 
which can be justified, it is clearly necessary that an attempt should 
be made to arrive at the best estimate possible of the variations 
likely to be encountered under present-day conditions of testing. 
These conditions are, in fact, very variable indeed. Apart from 
such variations as those due to the personal factor, the animals 
used and the interpretation of the titrations, the actual methods 
of assay employed vary in many other details ; mice and guinea-pigs 
are used as test animals, the number of animals used per serum 
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dose varies, different test toxins and diff~rent standards of rd<·renre 
are used, and the time of contart of mixtures and the route by 
which these mixtures are injected also vary in diff<•rt•nt laboratorie!. 
It is now possible to assign a relative importance to most of these 
factors on the precision with which a sample of tetanus antitoxin 
can be assayed ; but all these factors, and perhaps otl!l'rs, in greah•r 
or less d~gree enter into the determination of the potenry of tl'l:mus 
antitoxin carried out in different laboratories and, tak<•n togl'lher, 
they account for the variable results obtained. 

The questions raised by these considerations arc, at the present 
time, of particular interest and importance to the British Pharma
copreia Commission, which is engaged in an <'nquiry into probl<•ms 
relating to the accuracy of biological assays. In a n·cent report,' 
the Commission has pointed out that the errors of biological assay 
-in contrast with most chemical assays--may be large, and it is 
accordingly necessary to measure them, state them with srkntific 
precision and in a uniform notation. It is furtht•r stated that : 

" The simplest and most satisfactory method of estimating 
the error of a test is to obtain indepcndt•nt estimates from 
different laboratories of the potency of a given sample or series 
of samples. The variance of the results gives a din·ct estimate 
of the variance of the test under practical conditions. The 
disadvantage of this direct method of estimating the error is 
that the test must be repeated a large number of times, in 
order to make the estimate sufficiently accurate." 

By the beginning of 1937, the results of fourteen diiTcrcnt assays 
of the five samples, carried out in accordance with the plan of the 
Permanent Standards Commission, had been received. It is possible 
that these data would have sufficed to permit of an estimate of 
the variations being determined, but, in view of the importance 
ascribed to the number of such repeated tests being as large as 
possible and, moreover, the fact that tetanus antitoxin assays are, 
in practice, carried out under such diverse conditions in diiTcrent 
laboratories, it appeared that the value of the data would be greatly 
enhanced by- extending the enquiry so as to obtain additional 
determinations of the potency of the five samples from other 

1 British Pharmacopceia Commission. "Report of the Sub-Committee OD 

the Accuracy of Biological Assays" (No. 10), August 1936. 
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laboratories ; and, since the purpose of this part of the enquiry 
was to determine the errors likely to be encountered under the very 
diverse conditions under which tetanus antitoxin is assayed, it 
would be a further advantage if, in these later tests, the greatest 
possible v~riations in reagents and techniques were encouraged. 
~y courtesy of the Permanent Commission on Biological Standard

isation, samples of the five antitoxins were placed at the disposal 
of the British Pharmacopreia Commission, which was able to arrange 
for further tests to be carried out. The data summarised below 
have been provided, in part, from the results of the enquiry frrst 
instituted by the Permanent Commission on Biological Standard-. 
isation, whereby fourteen of the assays were returned by five 
laboratories, and in part from an extension of this enquiry, carried 
out under the auspices of the British Pharmacopreia Commission, 
whereby four laboratcries returned six assays. 

The results of these twenty different assays of the five samples 
of tetanus antitoxin are summarised in Table 1. The figures in 
the lower part of the table represent the potency, expressed in 
international units per c.c., of the respective samples, and they are 
the actual values returned by the laboratory indicated in the column 
immediately above the figures as the result of the assay carried out 
under the conditions indicated in the remainder of the column in 
the upper part of the table. Inspection of the table shows that 
the twenty assays were carried out in nine laboratories, in which 
ten different test toxins, four different routes of injection, two 
species of animals, three different standards, varying contact times 
and varying numbers of animals per serum dose were employed. 
For convenience of subsequent reference, the assays numbered 1 
to 5 are grouped together as a small series in which the same test 
toxin, method and standard were used ; the assays numbered 6 
to 11 are grouped for convenience as the remainder of the assays 
in which mice were used as test animals, but in which other condi
tions of testing varied ; and the assays numbered 12 to 20 are those 
in which guinea-pigs were used as test animals, but in other respects 
the conditions under which the assays were carried out varied. 
In the last column, the geometric mean of all the assays of each 
antitoxin is given. 

In Table 2, the limits of error (P = 0.99) of the tests of each 
sample or" antitoxin are given. The percentage limits of error are 
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quoted to the nearest 0.5%, and, for their ralrulation, tlw logarithms 
of the titres have been usrd. In earh rast•, tht• figun·s indicatt• 
that it is estimated that the result of the !t·st will he within the 
limits stated 99 times out of evrry 100 timt•s the test is mud1•. It 
may be added that the ralculation for the limits of t•rror (P = 0.9\l) 
may be made when the error of the tt•st, or its logarithm, is normally 
distributrd ; the data in Table 1 wt•re t•xamim·d by two nwthotis 
and the distribution found to Jw normal. 

In Section A of Table 2, the limits of t•rror of all tht• hwntv 
different assays are given. In comwction with the valut•s llltoh•;l 
in this and the other six sections of the tablt•, it is of inh·n·st to 
note that samples I, II and III are from hlt•edings from individual 
horses and are natural sera ; sample IV is a mixtun• of two st•ra 
consisting of four-fifths of one component ~nd one-fifth of thr otht•r, 
and is also a natural serum ; and sample V is a conrt•ntrah·d, or 
refined, tetanus antitoxin prepared from samplt·s of st•ra provided 
by a number of immunised hors!'s. Apparently, \\ lwn hwnty 
different assays are conducted undt•r the most diwrst• ronrlitions 
of testing which could be achieved in thr pn•st•nt t•nquiry, tlw 
extent of the variation in potency dept•nds upon thl' quality, or 
properties, of the antitoxin ; in the seril's of twt•nty assays, lht• 
variation is smallest for sample I aJJd grt•all·st for sample I II. 
Th!'se are samples of natural srrum from individual horst•s, a fonn 
of tetanus antitoxiJJ not commonly enrountered among the anti
toxins of commerce. Since most antitoxiJJs are similar to sample\', 
the values found for this type of product are, pt'rhaps, of spedal 
significance. It may be JJoted, in passing, that, of the seven 
estimates of the value for P = 0.99 for sample V, in five the valut• 
is practirally identical v.ith the meaJJ of the five antitoxins, and 
in the remaining two the divergence is small. 

It may be objected, however, that the values quoted in St·ction A 
are open to criticism on the grouJJds that they are unduly wl'ightt·d 
by the inclusion of the assays numbered 1 to 5, which were carried 
out under conditions in which the personal factor, the quulity of 
the animals used and the individual worker's intcrpn·tation of his 
titrations are the only variables entering into the assays, while in 
the remainiJJg fifteeJJ assays the conditions of testing are far mort~ 
diverse. In other words, while it is the case thut twt•nty different 
assays have been performed, the variability of the conditions of the 

7 
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)IJcr, ~&me 

Numbt>r of auay : I 2 --
Partlculan or method of 

aosay: 
Laboratory .. ······. A c 

Tab]o 

The Ruulls of Twenty Dilferent Assays oj 

I toxin lfice, dUTerent 1 

me-l hod 
"'tandard ' 

3 4 5 6 7 8 9 

--- ---- --- --- --- --

F H w w B B F 

Test animal ......... mice mice mice mice mice mice miCe mice mice 

Number of animals per 
oerum dose ........ 6 6 6 6 6 6 1 (X 5) 1 (X 5) 6 

Route of Injection •••. l.v. l.v l.v. l.v. l.v. l.v. l.m. l.m. s.c. 

Time or contact of mix-
I 24 ture (hours) ........ 24 24 24 24 24 ? 1 1 

Toxin uoed .......... C.35 C.35 C.35 C.35 C.35 K 179 165 234 

Standard used ••••... Inti. Inti. Inti. Inti. Inti. Inti. Brit. Brit. Inti. - -- - - - - - -
!'>umber of tetanus anti-

toxin tested : 
I ••••••••• 0 •••••••• 1,260 1,240 1,220 1,200 1,000 1,300 1,240 1,270 1,260 

II •••••••••••••••• 0 1,700 1,550 1,550 1,700 1,550 1,800 1,480 1,310 1,350 

Ill •• • 0 ••••• 0 •••••• 5,600 5,400 5,130 5,300 4,400 - 4,450 5,400 4,650 

IV ................. 1,000 1,040 1,020 1,000 900 960 940 1,040 1,160 

v .................. 11,400 11,350 10,600 9,500 11,000 12,600 11,350 10,600 9,520 

The HRures In thP lower part of the table Indicate the potency of the somple, in lntf'rnatlonnl units pe1 
1 (X r,) ludlcntea that one animal per serum dose was used tn the test, but the dt>termination wa<~~ 

flrollll ot Rll'iiiYI : 

Numb•r nr tetanus anti-
toxin: 
I ............ ······ 
II ..... ·····. ······ 
III ................ 
1\' ····· ............ 

A 

As"RYS l to 20 
(Rll RS~)"S) 

Gro- Limits of 
ntt"lrle t-rror 
nwan (I'~. 0.99) . 

Tal 

Summary, showing the Limits of Error (P = 0.' 

I ·-~ .. ~ ... ··-~ c 
As'liYS 6 to 20 (15 

in S laboratories ; same assays in 91aboratoriel 
toxin standard and 9 toxins. 3 standards 

method) 7 methods) 

r. ...... Limits of Geo- Limit." 01 

metric error mt"tric error 
mf'an (P= 0.99) mean (P = 0.99 

~ % ---- - --·-
I 
I 

1,229 82-122.5 

I 
1,11!0 78.>-127.5 1,245 83-120.1 

1,640 73-137 1,607 88--111 1,654 69.f>-.-143 
5,W5 67-150 5,110 78.:>--127 5,631 64.>-155 

!h)O 76--131 : 991 86.>-115.5 950 76--132 
v .................. 10,1133 73--137 10,740 82.f>-.-121 11.522 70-142! 

Mean lor all 11\·e st•ra .... 73.>-136 82.>-122 71.5----14, 
' 

I 
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l. 
Filii Samplu of Tebmu Anlilo:z:in. 

toxins I toxtna methods Guinea-pip, diiTerent methods 
otandardl 

2. 

10 11 12 13 H - -- -- -- --

H E A A c 
mice mice pill&-piJ pileo-,;, p;..,;, 

6 2 1-2 1--3 6 
I. C. l.p. LC. l.m. I. C. 

1 0.75 24 1 24 
189 509 C.35 7m5 C.35 
Inti. Brit. Inti. U.S.A. Inti. - - - - --
1,300 1.140 1,260 1,200 1,400 
1,700 1,330 1,615 1,880 1,900 
5,500 4,290 5,300 5,900 6.200 

970 900 945 800 1,150 
11,000 8,780 11,400 12,000 12,500 

e.e., returned by Individual worken. 
repeated nve tlmel. 

15 --

E 
pl-pl( 

2 
I. C. 

0.75 
509 

Brit. 

-
1,430 
1,930 
6,470 
1,040 

13,250 

of ~ Assays of Fioc Ttlanu Anlito:z:im. 

D I E 

Assays 1 to 5, and 12, AJsar, 8 to 11, and 13, 
14, 18 and 20 1 , 16, 17 and 19 
(9 assays using (11 assays usin~ toxilll 

toxin C.35) other than .35) 

Umlts of Limits of Geo- Goo- error metrte error metrle (P = 0.99) (P- 0.99) mean 
% 

mean 

"' 

1,202 78-128 1,251 85-117.5 
1,641 84.5-118.5 - 1,645 67.5-148.5 
5,433 74-135 5,541 61.5-162.5 

966 76.5-131 955 79.5-125.5 
11,220 82-122 11,416 69.5-143.5 

78.5-127.5 70.5-141.5 

ltandardl 

Ul 17 18 -- -- --

L p w 
pile&-pi( pilea-pl( ploeo-Jir 

2 2 (x6) 2 
I. C. I.C. I. C. 

1 1 1 
L p C.35 

Brit. Brit. IntL 

- - -
1,150 1,250 1,200 
1,800 1,850 1,620 
5,500 6,200 6,400 

850 900 850 
11,000 12,650 12,000 

F 

/&Jsayslto11 
(11 asaays In which 

mice were u .. d) 

Goo-
Limits of 

error metric (P- 0.99) mean % 

1,217 82.5-121.5 
1,538 75 5-132.5 
4,988 76.5-130.5 

991 83--120.5 
10,646 77-130.5 

78.5-127.5 

111 20 -- --

w 
~ ~ 

w I i ........ piool-plr 

2 2 ji 
I.C. LC, ! 

~'il 
1 1 
K C.35 

U.S.A. Inti, - -
1,250 1,0MO 1,229 
1,900 1,600 1,640 
8,000 - 5,405 
1,000 840 960 

14,000 11,400 10,833 

G 

A-yo 12 to 20 
(9 •••ys in which 

rutii<G·plfll were UHCI) -
Goo- Llmlh of 

error JMirlc (P- 11.99) mean % -

1,242 8~125.5 

1,784 81.5-122.5 
6,200 72.5-138 

924 73.5-136 
12,212 82-122 

77-130 
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tests were large in fifteen and small in five. Sections B and C of 
Table 2 show the limits of error when the assays are divided into 
these two categories and the data recalculated on this basis. Under 
Section B are given the limits of error for the small series of assays 
in which the conditions of testing are relatively constant, and, as 
would be expected, the variation in the results obtained are less 
\han in the series of fifteen assays (Section C), in which the assays 
were conducted under much more variable conditions. 

A further criticism which may be advanced is that, since the test 
toxin used is, perhaps, the most important factor influencing the 
variance cf the repeated tests, twenty diflerent toxins should have 
been used in performing the twenty assays. This was impracticable 
in the present enquiry, but the data available can be divided into 
two groups. Section D of Table 2 shows the limits of error for 
nine assays in which the same toxin (C35) was used ; five of these 
assays are those numbered 1 to 5 referred to above and, in the 
remaining four assays (Nos. 12, 14, 18 and 20), guinea-pigs were 
used as test animals, and other small variations in the conditions 
of the assay are involved. The limits of error for this series of nine 
assays are somewhat larger than those shown in Section B but 
smaller than those given in Section E, which relates to eleven assays 
of the five antitoxins carried out under the most varied conditions 
of testing attained in this enquiry. 

Sections F and G of Table :? show the values (1) for the limits of 
error (P = 0.99) for eleven assays in which mice were used as test 
animals, seven different toxins and two standards being used, and 
oUter details of the assay being varied (Section F) ; and (2) for nine 
assays in which guinea-pigs were used as test animals, six different 
toxins and three standards being used and other details of the assay· 
being varied (Section G). It is interesting to note that, examined 
from this point of view, the data provides support for conclusions 
reached in other investigations relating to tetanus antitoxin stand
ardisation and reported in Annexes la and 1c. Thus the variations 
observed are about the same whether mice or guinea-pigs are used 
as test animals ; for some antitoxins, the variations are less when 
mice are used as test animals ; while with others, the variations are 
less when guinea-pigs are used ; and with some antitoxins, the mean 
titre obtained from the assays in which guinea-pigs are used are 
higher than those obtained when mice are used as test animals. 
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Annex 1/. 

NOTE ON TETANUS ANTITOXIN 

By 

Prof-or A. SORDELLI, Bueu01 Airel. 

The quality of a tetanus antitoxin is revealed-&lthough in a 
manner of which we are not yet fully cognisant-by the figure 
representing its antitoxic value. Since this figure may vary con
siderably (from 1 to 4, according to the standard antitoxin, the 
toxin and the method employed), the problem is to ddt•rmine 
which of these figures should be taken to represent the true value of 
the antitoxin. 

Its true value is, of course, its capacity to prevent or cure spon
taneous tetanus, especially human tetanus. 

As this point has not yet been determined by the method of 
clinical observation (and is not likely to be for a long time to come), 
a solution must be sought by the experimental method-in my opi
nion, the only one left. 

I accordingly propose that the main outlines of an enquiry into 
this problem should be laid down, because, until it is solved, no final 
decision can be reached as to the method of assay to be recommended, 
nor, perhaps, as to the nature of the standard antitoxins to be 
selected. 

PROGRAMME 

A 

1. Choice of three antitoxins obtained by the same immunisation 
method and representing three types of dissociation-large, inter
mediate and small-in relation to dilution. 

2. Choice of two antitoxins, one representing a type which 
combines rapidly and the other a type which combines slowly. 
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3. Choice of antitoxins obtained by a different immunisation 
process from that adopted under point 1, including the various 
types referred to in points 1 and 2. 

B 

1. Assay by a method very similar to RosENAu's method (to 
be determined in advance, like the standard antitoxin and the test 
toxin to be employed). 

2. The antitoxins should also be assayed by at least one other 
method, left to the choice of the participants, to reveal their quality. 
(Each participant should let the others know what technique he 
has adopted.) 

3. Proposed methods of assay. 

c 
Determination of the preventive action of the different antitoxins 

on guinea-pigs inoculated with tetanus. 
These experiments should be carried out either : 

(a) By a method to be agreed upon ; or 
(b) By this method and some other method to be selected 

by the experimenter. 

D 

Study of the results. 
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Annex 2 

PROGRESS REPORT ON THE POSSmiLITY 
OF STANDARDISING ANTI-SNAKE-VENOM SERA 

By 
Jobs. IPSEN, 

785 

Department of Biological Standards, Statena Serum InaUtute, Copenhagen, 

OORODUCTJON 

The Permanent Commission, at its session held at Geneva in 
September 1935, examined, among the resolutions referred to it by 
the Inter-Governmental Conference on Biological Standardisation, 
the recommendation that the possibility of standardising anti-snake
venom sera should be considered. 

The question of anti-snake-venom serum appeared too far-reach
ing for the Commission to take up as a whole. It was felt, however, 
that work could be limited to the study of standardisation of a 
special anti-venom-namely, sera against the venom of the Euro
pean viper. In pursuance of this suggestion of the Commission, 
the Department of Biological Standards, Copenhagen, established 
contact with institutes preparing European anti-viper sera with the 
view to ascertaining the principle upon which their sera are assayed 
and to studying the possibilities of an international standardisation 
of these preparations. 

CHAPTER A 

I. THE EUROPEAN VIPERS AND THE INTERRELATION 
OF THE ANTIGENIC PROPERTIES OF THEIR VENOMS 

According to the elaborate monograph edited in 1937 by members 
of the experimental staff from the " Behringwerke " (' Die euro-
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paischen und mediterranen Ottern und ihre Gifte ") eighteen 
species and sub-species of the genus Vipera can be distinguished 
morphologically. The following five species are more predominant 
and their geographical occurrence is fairly well defmed : 

Vipera berus occurs in Northern Europe, Great Britain ·and 
most of France. The southern limit is Switzerland, Tyrol and 
the Carpathians. In the Balkans, it is rare. 

Vipera aspis is common in South-Eastern France, the Alps 
as far as the Izonzo and throughout in Italy. It is not found 
in the Balkan peninsula. 

Vipera ammodytes is to be found mainly in the Northern 
Balkans and up to the border of the aspis viper area in the west. 
In the south, it is replaced by the following : 

Vipera berus bosniensis (mesocoronis), which appears 
in the Southern Balkans ; 

Vipera ursini, which occurs most commonly in Hungary 
and Italy. 

'The venoms of these vipers are composed of several substances 
having different toxic and biological effects. Some of these appear 
to be common to the species, but the proportions in which they 
stand one to the other may vary. This has been concluded from 
the fact that it is possible to demonstrate a relationship of varying 
closeness in the antigenic properties of the venom of the European 
vipers. The closest rt>lation has been found to exist between the 
venoms of Vipera aspis and berus, the next most nearly related 
venom being that of Vipera ammodytes. The mesocoronis and 
Vipera ursini have appeared antigenically more specific, as they 
are but slightly neutralised by anti-ammodytes and anti-aspis 
serum. 

The ve1.1oms of the rest of the vipers are-according to the Bch
ringwerke investigations-neutralised more or less by the available 
European commercial sera, 0.1 c.c. of such sera protects against 
1 to 5 minimum lethal doses of various venoms. 

The antigenic action of the venom is thus not entirely specific 
for the zoological species. Furthermore, it is a remarkable fact 
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that individuals of the same species-t.g., V. ammodylts do not 
produce quite identical venoms. Indeed, it has been stated that 
different samples of venom from the same individual are not idt•n
tical. This is evident from the experiments carried out in the 
Be~ringwerke ; and the assays in Copenhagen and Zagreb, rl'fcrrt•d 
to later on, confirm the finding that different samples of V. ammodylts 
venom may be composed of partial toxins in various amounts, and 
the relative activity of sera may depend markedly upon the sample 
of toxin used for the test. 

II. EXISTING COl\IMERCIAL ANTI-VENOMS 
AGAINST EUROPEAN VIPERS AND THEIR PREPARATION 

The following synopsis gives the names of the institutes whirh 
are the main producers of anti-viper venom for use in Europenn 
countries, the name of the product and the antigen (venom) ust•d 
for immunisation : 

\' t"nom Ulilt•d ror 
Institute Plaee Serum lmmunianUo 1 

lnsUtut Pasteur •.•••••.• Paris ER As pia 
Behrlngwerke ..•.••.•••. !llarburg Polyvalentes Ammod)1ta 

Schlangen Serum 

Skola Narodnog Zdravlja 
(Hygienic Institute) .••• Zagreb Serum ProU ve Otro- Ammodytea 

va Zmlja 
Istltuto sleroteraplco ••••. Milan Slero antlvlpera Ammodytes 

and a.•pls 

Only two main species are used for the production of the sera 
against European vipers. The reason for this is apparently that 
these types of venom are easy to obtain in sufficient quantities. 
This therefore simplifies matters, as only these two types of sera 
need be taken into account. The indication of polyvalence of the 

· sera ·does not refer to the use of more antigens for the production, 
but to the fact that the sera actually neutralise several species of 
European viper venoms. 
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III. METHODS El\IPLOYJ;D BY THE PRODUCERS 
FOR THE ASSAY OF EUROPEAN ANTI-VENOMS 

Experl- Route of 
Indication of potency Place Specie• of t .. t mental in lee-

venom animal tlon or .erum • 
Marburg .• ,, Ammodyte~ Mice Intra- Number of d.e.L neutralis-

venously ed by 0.10 e.e. of •erum. 

Milan ...... Ammodyte~ Guinea- Subeu- QuanUty of serum neutra-
pigs taneously Using 1 mgrm. ofl}tnom 

(1 d.e.!.) 
Parla ....... Aapll Rabbit. Intra- Quantity of serum neutra-

venously Using 3.2 mgrm. 0/l}tnom 
per kl!ogramme weight 
(10 d.e.I.) 

Zagreb ..... Ammodytes Mice Intra- RaUo of (dose of venom 
venously + t d.e.L) to dose of 

serum. 

The Marburg institute has chosen to keep the dose of serum con
stant (0.10 c. c.) and determine the amount of toxin, expressed in the 
dose& eerie lethale&, which is neutralised. With such a method, the 
resistance of the experimental animals may influence the findings. 

The Milan institute works with a fixed dose of venom expressed 
in milligrammes of the preparation and corresponding to about . 
1 dosis eerie lethalis for guinea-pigs subcutaneously. This amount 
of venom is about 50 to 100 times the dosis eerie lethalis for mice 
intravenously ; the amount of serum generally found by the Milan 
institute to neutralise this test dose if small in comparison with that 
found in 1\larburg-namely, from 0.2 to 0.3 c.r. 

The Pasteur Institute prefers to test the serum against several 
lethal doses (rabbits intravenously). The weight of the animal is 
allowed for in the dosage. Titres are expressed in cubic centimetres 
of the serum neutralising the test dose. The test requires fairly 
large amounts of serum and venom-about 3 to 4 mgrm. of venom 
and 5 to 10 c.c. of serum per animal injected. 

The Zagreb institute uses a method described in detail by BANIC 

and I..JUBETIC. These investigators have observed that the amount 
of serum required to neutralise 2 d.c.I. is much larger than twice the 
amount of serum ncutralising 1 d.c.I. The authors explain this 
by assuming that a large part of 1 d.c.I.-say, four-fifths-is neutra
lised by the natural defences of the animal's organism. Only the 
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remaining fifth of the 1 d.c.I. requires neutralisation by the serum 
to protect the animal. 

When 2 d.c.I. is given to the animal, much more serum is required 
-namely, the amount neutralising the supposed flfth of 1 d.c.l. + 
the amount of serum neutralising a full d.c.l. 

The amount of serum required to neutralise higher multiples of 
d.c.I. appears to correspond to the sum of the amount protecting 
against 1 d.c.l. + the amount of serum neutralising (D- 1) d.c.l. 

Ammodytes venom 
NllDlber of d.cJ. (a:) 

1 ................. . 
2 ••••..•..••.••••.• 
5 •...•.•.....•..•.• 

10 ................ .. 
20 ................. . 

. 30 ................. . 

Amount of oen1m 145 
just neutrallslng 
the test dose l Y) 

0.0055 (S1) · 

0.0264 
0.08 
0.18 
0.42 
0.60 

Dose of vcnom-t d.c.l. 
Dose of aerum-the dooe(S1) 

(1/a) 

47 
50 
50 
45 
48 

The first and the second column of the above table is taken from 
the above-mentioned paper by BANI~ and L.ruBETI~. The figures 
in the last column are calculated to test the said hypothesis. This 
was expressed mathematically by the authors in the equation : 

Y =- (z-1). a+ St 

Y is the amount of serum given in the second column of the table. 
z is the corresponding dose of toxin expressed in number of d.c.l. 

St is the dose of serum protecting the mouse against 1 d.c.l. 
a is a constant factor indicating the amount of serum neutralising 

a given dose of toxin. 

We have calculated the reciprocal of a in the last column as 

:J:-1 
lfa- Y-St 

1 fa will indicate the amount of toxin neutralised by 1 c.c. of the 
serum which seems to be an adequate expression of the activity 
of a given serum, since all quantities depending on the variation 
in resistance of animals seem to be eliminated. 

The values in the last column indicate that the coefficient is 
constant at the various levels of determination. This gives support 
to the theory of BANI~ and L.rusETIC. 
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CHAPTER B 

A MODIFICATION OF BANIC'S METHOD FOR ASSAYING 
A SERUM IN TERMS OF A STANDARD PREPARATION 

In selecting a method suitable for international use by comparing 
anti-snake venoms, we reviewed· the above-mentione<l routine 
methods of assay. 

There is no doubt that all the methods yield satisfactory results 
in the internal routine assays of each institute, where ample supplies 
of the reagl•nts can be prepared. But for purposes of international 
standardisation, the most economical method has to be used. 

We have found the mouse to be the most suitable animal, since 
it requires but very little of the reagents. A standard preparation 
of anti-snake serum must be used in undiluted form, as the anti
body content is much lower than that of the antitoxins against 
bacterial products. The Pasteur Institute's method requires more 
venom and serum than can be expected to be available for interna
tional use. The high test-dose of venom used in the Milan method 
also srrms to be too unrconomical. 

An important condition which an assay must satisfy to be suitable 
is that it should determine the relation between the antitoxin and the 
venom, irrespectively oJihe level oJtest chosen. In the method pro
posrd by the Bdningwerke using 0.1 c.c. of the serum against 
varying amounts of toxin, the weakest sera, of which 0.1 c.c. neu
trulisrs about 1 lethal dose will appear stronger than it really is 
when its titre is compared with that of sera neutralising several 
m.l.d. The evidt•nce for this can be found in the statement of BANIC 
and LJuBETic-that 1 d.c.l. only requires partial neutralisation to 
be inefTcctive. The most correct technique would therefore appear 
to be to perform the assays at difTerent levels, as indicated by these 
authors, and to calculate the relation between the dose of serum 
and the dose of toxin which is perfectly immunised. It may be 
objectl'd, however, . that assay at difTerent levels may require a 
considerable number of mice, and will thus make the method 
elaborate and expensive. In the Department of Biological Stand
ards at Copenhagen, an attempt has been made slightly to modify 
the Zagreb nll'thod, so that the assay of one serum only requires 
about twenty mice. 
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Principle of the Method. 

The titre of a serum is calculated as the amount of the test wnom 
neutralised by 1 c.c. of the serum. 

The calculation is based upon a graphical record of the experiments. 
Each mouse injected is marked in 1 co-ordinate system hnvinq the 

dose of venom as abscissa and the dose of serum as ordin~'te. 
When the death or survival is indicated at the plot corrrsponding 
to the mice, it is possible to draw a straight line which St·paratrs 
the dead from the surviving animals, the survivors being placed 
to the left and over the line, and the dead being placed to the right 
and under the line. 

This straight line represents the neutralisation ratio of the venom 
and serum. The slope will serve as the titre of the serum, exprrssing 
the amount of venom neutralised by 1 c.c. of serum (see Figurt~s l 
and 2). · 

.... 
VI~ All'la/I•Dt 

1\o.l . VtNM A .... /11_,. 

• • 

0 

Technical Details. 

The doses were diluted in 0.5 c.c. of a 0.9% sodium chloride solu
tion and injected intravenously into mice weighing about 18grammes. 

The mixture of serum and venom was injected immediately after 
mixing. 

The moment of injection of each mouse was recorded and the 
animals were repeatedly observed during the first hour after injec
tion. The moment when the heart-action ceased was recorded as 
time of death. 
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Experimental Procedure. 

1. A diagram is provided (abscissa = mgrm. venom) (ordinate =
c.c. of serum). 

2. Determination of the m.l.d.-Mice are injected with 0.01 mgrm. 
-0.015 mgrm.-0.02 mgrm. The response (survival or death) is 
indicated at the abscissa. 

3. Four mice are injected with mixtures of 0.25 c.c. of serum 
and, respectively, 0.05 mgrm., 0.10 mgrm., 0.15 mgrm. and 
0.20 mgrm. of venom. 

4. Preliminary neutralisation line.-A straight line is drawn on 
the diagram separating the dead from the surviving mice in the 
series of m.J.d. and the series injected with 0.25 c.c. of serum. 

5. The rest of the mice (4-12) are injected with mixtures of 0.20, 
0.15, 0.10 and 0.05 c.c. of serum and with doses of venom chosen 
from the diagram, following the principle that the mixture of serum 
and toxin should have co-ordinates lying in the nei~hbourhood 
and on both sides of the preliminary line. 

6. The reactions of the mice are indicated on the diagram and 
the fmal neutralisation line can be drawn as indicated. 

7. Calculation of the activity of the serum.-Two points on the 
neutralisation line are selected. The difference of the correspond
ing amounts of venom is divided by the difference of the correspond
ing amounts of serum. 

Example (Figure 2). The line intersects 0.25 c.c. of serum at 
0.145 mgrm. and 0.15 c.c. of serum at 0.093 mgrm. 

T 
0.145- 0.093 0.052 

itre = = -- = 0.52 
0.25-0.15 0.10 

1 c.c. neutralises 0.52 mgrm. of venom. 

Preliminary Results of Titrations performed in Copenhagen 
and Zagreb using the Modified Zagreb Method. 

In collaboration with Dr. BANI~, of Zagreb, the Department of 
Biological Standards at Copenhagen has undertaken a series of 
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comparative assays of various European commercial anti-viper
venom sera. 

The reagents were divided in equal parts between the two insti
tutes, and the activity of the sera was to be measured against the 
sample of venom by the method proposed above. 

The reagents used were : 

A. Venoms. 

1. Vipera aspis desiccated test venom supplied by Dr. CtsARJ, 
Pasteur Institute, Paris. 

2. Vipera ammodytes (15) dissolved venom prepared at Zagreb, 
1 c.c. containing 10 mgrm. 

3. Vipera ammodytes (B38), a mixture of venoms from the 
Istituto . Sieroterapico, Milan, and from the Zagreb Institute of 
Hygiene, dissolved in 50% glycerol saline (1 c.c. = 10 mgrm.) 

4. Vipera berus (III 38), a mixture of venoms supplied by 
Dr. Vaclav STRJMPL, Kosice, and by Professor PETERsoN, Tartu. 

B. Sera. 

1. Serum ER 874 (bled March 1st, 1938), Pasteur Institute, 
Paris. (Aspis.) 

2. Serum No. 16, Zagreb. (Ammodytes.) 

3. Siero antivipera, Milan. (Ammodytes.) 

4. Serum No. 118, Marburg. (Ammodytes.) 

Results of Titration intrQllenouslg in Mice. 

The activity of the four sera against the four venom preparations 
as obtained in the two laboratories are summarised in Table 1. 
The calculation of the amount of toxin neutralised by 1 c.c. of the 
serum is made by drawing the neutralisation line as mentioned above. 

In the experiments with the venom of aspis, it was evident that 
such a line could only be applied if it was placed between the animals 
dying in less than 35 minutes and the animals surviving or dead in 
more than 35 minutes. That is to say, that concording results are 
only to be expected if 35 minutes is the period of observation. This 
empirical fact is repeated in the experiments from both laboratories, 
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and is only found in titrations with aspis venom. In the case of 
ammodyles and berus, 24 hours is the period of observation which 
should be selected. 

The position and slope of the neutralisation line cannot be deter
mined absolutely in each experiment. The experimental data allow 
some variance as to the placing of the line. The extremities of this 
was determined in each experiment. 

The results in Table 2 are therefore presented partly by these 
limits of determination (in brackets) and partly by the mean of the 
limit values, this last quantity being regarded as the titre. 

The following conclusions may be drawn from Table 1 : 

1. All the four commercial sera examined neutralise measurable 
amounts of aspis, ammodytes and berus venoms when assayed 
intravenously in mice. 

2. The relative strength of the various sera .as given by the 
intravenous test varies considerably according to the venom used 
for the test. Such a difference in relative titre also appears when 
two different venom preparations derived from the same species 
(ammodytes) are used as test venom. 

3. There are indications that sera appear more potent when 
tested with venom of the same species as that used in their prepara

'tion. Serum ER is thus more potent against the homologous aspis 
venom than against the other venom species. 

4. The agreement between the results obtained by the two insti
tutes is fairly good, the limits of the determination taken in regard. 
The only serious deviation is found in the titration of :serum Zagreb 
16 against venom aspis. 

Determination of Biological Eflecls of the Venoms. 
(Results from Copen~agen.) . 

The minimum reacting dose of the four samples of venom was 
determined by the three following methods : 

(a) Intravenously in mice ; 
(b) lntracutaneously in rabbits ; 
(c) Intravenously in rabbits. 



.. 

Table 1. 

SYNOPSIS OP RESULTS OBTAINED IN ZAGREB AND CoPENHAGEN WITH SAME PREPARATIONS OF VENOMS AND SERA 

Figures Indicate mf!J'm. of venom neutralised by 1 c.c. of serum. 
(Figures In brackets Indicate the estimated limits of determination.) 

Serum 

Venom Milan Zagreb 16 Rehrlngwerke 118 

Zagreb Copenhagen Zagreb 
I 
Copenha~en Zagreb Copenha tu•n 

V. aspis .......... - 0.47 

I 
0.17 0.55 0.45 0.45 

(0.44-0.50) (0.15-0.19) (0.5~.60) (0.35-0.60) (0.33-tl.60) 

V. ammodyles 15 .. 0.20 0.69 0.50 0.45 0.58 0.42 
(0.13--0.30) (0.32--0.75) (0.45-0.55) (0.32--0.64) 10.56--0.60) (0.32--0.55) 

V. ammodyles B38 •. - 0.33 1.23 1.02 - 1.20 
(0.27-0.42) (1.00-1.50) (0.83--1.25) (1.15-1.32) 

V. Beru• Ill 38 .••. 0.30 0.36 - 0.48 - 0.38 
(0.2~.45) (0.33--0.40) (0.35-0.60) (0.36--0.40) 

0.41 
(0.36--0.45) 

ER 874 

Zagreb I Copenhagen 
I 

0.81 0.83 
(0. 75-0.87) (0.8~.87) 

0.31 0.23 
(0.27-0.36) (0.13--0.42) 

- 0.31 
(0.27--0.38) 

0.51 0.63 
(0.35-0.75) 

' 
(0.5~.80) 

i 
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Intravenously in mice.-All the four venoms killed the mice in 
almost equal doses ; no marked differences were observed in the 
resultant symptoms. The animals died apparently of dyspnrea and 
with slight paralysis of the muscles. The aspis venom appeared 
to have a somewhat more rapid action than the other venoms. 

Intracutaneously in rabbits.-Three of the venoms--namely, 
those of aspis, berus and ammodytes B38-<aused bluish diffusing 
hremorrhage 5 to 15 minutes after the injection. No di!Terence of 
reaction attributable to the species could be detected. 

Intravenously in rabbits.-The aspis venom injected intravenously 
killed rabbits weighing about 3 kg. in the way described in detail 
by E. CESARI & P. BouQUET. The animals died in a few minutes 
of severe convulsions and dyspnrea. The effect of the berus venom 
was very similar to this, while the ammodytes venoms appeared 
weaker in action. Ammodytes venom B38, killed in a dose of 
2 mgrm. in some hours, but the dose had to be increased to 20 mgrm. 
for death to occur in a few minutes. 

Venom 

Aspls •••••••• 0 • ••••• 

Ammodytes 15o 0 0 0 0 o o o 
Ammodytes B38 0 0 0 o o o 
Berus ............... 

Table 2. 

Dosis reagens minima 
-------------~------·---------

Mic. Rabbits Rabbill 
(lnlra\·enou!lly) (lntracutaueouslyl (lntrnvenously) 

.Mgnn. 

Oo005-0o01 
0.008-0o02 
Oo0HJ~.02 

Oo005-0o009 

Mgrmo 

Oo005 
1.0 0 
Oo010 
Oo020 

Mgrm. 

t.oo 
2.0-2.5 

2.0-20.0 
t.oo 

The quantitative ratios in which the four venoms stand to each 
other are thus seen to vary according as they are determined by one 
or other of the biological reactions upo~ which these three tests are 
based. Special interest attaches to the two V. ammodytes venoms, 
of which B38 appeared a hundred times stronger than No. 15 by 
the intracutaneous test while No. 15 appeared the stronger by the 
intravenous test in rabbits. The three reactions would seem there
fore to indicate that at least three different partial venoms are contained 
in various amounts in the four preparations. 
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Assay of the fictiuity of the Four Sera intracutaneously 
and intravenously in Rabbits. 

Additional tests were performed to examine the neutral ising value 
of the sera against the venoms intrarutaneously in rabbits. The 
dose of serum preventing the ha.-morrhagic effect was determined 
against various dost•s of thr venoms, and tht' neutralisation coefli
cient could be calculatL'd in a quitt' similar way as in the case of the 
mouse test. The results of the test arc given in the second part of 
Figure 3. 

f,g.3 

V. ASPIS 

v 
AMMODYTES 

15 

v 
AMMODYTES ••• 

V. BERUS 

MIXTUQE 

: tiij liijj: B: 
:~ 

SERUM: 

: EiE ria: : ::::: .. 
c=J ~ CJ BEHRW.ll6 

J~ ~:am ER874 

:~ 
I SOURIS,INTRAVEJN. I LAPINS,INTRACUT. I LAPINS, INTRAVEIN. 

MICE, INTR A\'EN EOU 5LV ~ABBITS, ltiTRACU T ANEOUSLY RABBITS.INTRAVENEOUSL Y 

A few experiments with the aspis venom intravenously in rabbits 
using the technic of the Pasteur Institute were performed. The 
activity of the sera were calculated as the amount of mgrm. neutra
lised by 1 c. c. in order to make the results comparable to those of 
the mouse tests. (Figure 3, third part.) 
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The conclusions of these experiments may be : 

1. In the intracutaneous and intravenous tests in rabbits, 
the venoms are neutralised by much smaller amounts of serum 

than in the mouse intravenous test. 
2. The relative strength of the sera vary according to the 

test animal and the route of injection. 

Table 3, 

MonM. ToxiN NEUTRALISED BY l c.c. SERUM 

Rabbit• /nlraeulantously. 

V. 01p/1,.,, ..• , .. ,,., ... ,, ... , .. , 5,1 
V. ammod1tlt1 038 .. . .. . . . • . . . . • . . 3.0 
v .• .,,, 111.38 • .. .. • .. .. .. .. .. .. . 3.3 

Rabbit lnlrovtnou•lu. 

V. a•pl• . . . • . . • • • • . • . . • • . . . • . . . . 4.0-5.0 

CHAPTER c 

2.5 
5.2 
3.7 

1.0 

2.6 
4.1 
2.1 

1.5 

3.8 
1.5 
1.6 

7.0 

DISCUSSION OF THE PRINCIPLES APPROPRIATE 
TO TilE STANDARDISATION OF THE ANTI-VENOM SERA 

The principle hitherto adopted for standardisation of antitoxic 
st•ra has be~n to establish a stable preparation of a serum, represen
tative to that type of serum, and to define a unit as the activity of a 
ccrtuin quantity of this preparation. 

The stundurdisation of toxins is unnecessary so long as different 
toxin preparations of the same kind are known to give identical 
results, when ust•d in comparative assays of various sera of the 
same type. 

The standardisation of anti-snake-venom sera raises certain 
other questions, owing to the less well-marked ~pecificity and to 
U1e complt·xity of the venoms. The varying comp:>sition of the 
antigens in U1e venoms results partly in cross-neutralisation effects 
as between venoms and antivenoms of different sp~cies and p:1rtly 
in diiTcn•nces in the antigenic properties of venoms from the same 
spt•cies. 
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The two sorts of commercial sera against European viper-venoms 
produced at present-namely, anti-ammodytes and anti-aspi5-
have proved effective both against the venom used for their produc
tion and against venoms from several other species of European 
vipers. The experiments reported above confirm, however, the 
findings of other published tests-that sera appear strongl'st when 
tested against the homologous venom. 

This fact must be borne in mind in considering the establishment 
of a standard preparation for European vipers. Two possibilities 
might be considered : (1) a pooled standard preparation composed 
of all types of serum, or (2) more standards representing the different 
kinds of serum actually used for immunisation. 

The frrst suggestion seems to be supported by the fact that most 
commercial sera actually are labell£d as " sera against European 
snakes" without any indication of the antigen used for the pro
duction. One common unit for this sort of serum might appear 
sufficient. The well-marked geographical localisation of the species 
is, however, an argument in favour of labelling serum in terms of its 
effect against the bite of particular species. Moreover, the pooling 
of several kinds of serum or venom attenuates the specific effect 
which the various components might be capable of producing. 

For these reasons, we are inclined to suggest the establishment of 
separate standards for sera against Vipera aspis and Vipera ammo
dytes. 

The Nature of the Standard Preparations. 

Working upon the established principle of standardisation,· the 
first step in the case of snake venoms would be to select represen
tative potent sera produced with aspis and ammodytes venoms. A 
certain quantity of these sera should be adopted as a unit, and the 
sera stored and distributed under conditions ensuring stability. 

So far, however, as may be anticipated from publications on the 
subject, the determination of the activity in terms of this unit is 
likely to depend upon the venom used for the test. The ratio of 
activity of sera has been found to vary so considerably when they 
are assayed with different samples of venom from the same species 
that the question of establishirg a standard 11t11om to be used in 
connection with a standard serum becomes acute. 
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The conditions to he satisfwd by a standard venom for a viper 
species ~re that it should consist of samples from as many individuals 
as possible and that it should be available in quantities as large as 
possible. Samples of the venom concerned should be collected from 
various places and homogeneously mixed, kept in dry condition and 
issued from a central laboratory either in dried condition or in a: 
dilution of glycerol saline containing a fixed number of mgrm. per c. c. 
The mixture should be as representative as possible, so that a similar 
pool made some years later will be likely to display properties as 
close as possible to those of the initial preparation. 

Suggestion as to the Method to be used for the Assay 
of Sera in Terms of the Standard Preparations. 

In defining standard preparations for the sera against bacterial 
toxins, the principle has been hitherto, not td standardise the 
method of assay bl'cause different biological tests have proved to 
give identical results. The choice of method has been left to the 
investigators, who have worked with that which was most convenient.· 

The research work which has been published so far suggests that 
the choice of animlll and the method of calculating the result will 
influence the assessment of the relative activity of the sera. The 
difficulty in standardising anti-venom sera is increased by the fact 
that, not only a standard serum and a standard venom, but also a· 
method has to be defined. We are inclined to suggest the mouse 
intravenous test both for aspis and for ammodytes sera: The assay 
of aspis sera performed at the Pasteur Institute by the intravenous 
test on rabbits admittedly yields fairly clear-cut results, but the 
large amounts of the reagents required for each test is a serious 
drawback, having regard to the limitation of the stock of standard 
preparations. The mouse test seems tO' us to have the following 
advantage: 

(a) Comparatively small quantities of the reagents are 
requirl'd ; 

(b) The mouse appears susceptible to more fractions of the 
venom than the rabbits ; 

(r) The mouse ll'st can be applied for both ammodytes and 
aspis venom, which is not the case with the rabbit test. 
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Definition of the Unit. 

The activity of anti-venom sera is well defined, when Bani~'s 
principle of indicating the amount of venom perfectly neutralised 
by the serum is employed.. For practical purposes, it may be con
venient to express the potency in units per c.c. SucJt a unitnge 
could easily be referred to the standard venoms ; if, for t>xample, 
1 c.c. of a serum neutralised 1 mgrm. of the standard venom, its 
potency could be labelled as 100 or 1,000 units per c.c. This could 
be settled by agreement between the institutes concerned, if the 
establishment of standard venoms for aspis and ammodytes is 
realised. 

SUMMARY 

1. To obtain an adequate expression of potency of anti-viper 
sera it is necessary to vary the dosage of serum as well as venom, 
and calculate the amount of venom perfectly neutralised by a 
certain amount of serum. 

2. The relative potency of two or more sera is only constant 
when the same venom is used. 

3. For the standardisation of European anti-viper venom sera, 
it is suggested that standard venom preparations of the species aspis 
and ammodytes are established and that the potency of th~ sera 
is expressed in reference to these preparations. 
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Annex 3a. 

STUDIES ON PERFRINGENS TOXIN 

Communlcallon from Dr. Ida A. BENGTSON 
on Work done by Sarah E. STEWART and J. Marion CLAMP IT. 

The character of the culture medium employed influences the 
nature of the toxic elements produced and consequently the nature 
of the antibodies evoked in the immune serums obtained by inocu
lating animals with the toxic products. Certain culture media 
favour the formation of hremolysin and others do not. Antitoxins 
produced as the result of inoculating animals with toxins deficient 
in the hremolytic factor, for t>xample, fail to neutralise such toxins 
as contain the hremolytic element. The question arises therefore 
-since the hremolytic and certain other lethal components are no~ 
the same-whether instead of attempting to free the toxin of 
hremolysin or other factors it would not rather be desirable to 
attempt to produce toxins containing all the toxic factors, and to 
use these for producing antitoxins. This would perhaps necessitate 
tests for lethnl, hremolytic and possibly others (myolytic). 

The work of 1\liss STEWART and 1\Ir. CLAMPIT is in line with the 
suggestion of Dr. WEINBERG-that a purer toxin is desirable. 
They have shown that a type A toxin produced from a medium made 
from drit•d choppt•d bed heart (10%) in a Bacto peptone beef infusion 
broth is not hremolytic for sheep red cells, but that a toxin produced 
from peptone mt•at infusion broth is hremolytic for these cells. 

Further tt•sts made to determine whether by varying the com
position of the media toxins might be produced which did not 
contain the hremolytic factor confirmed this hypothesis. Cultures 
on mt>at infusion broth containing 1% of each of four dillerent 
peptoncs-Bacto, Parke-Davis, Proteose and Wittes-with and 
without cystl'ine, were incubated for twenty-four hours and tested 
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for the hremolytic factor. In all excl'pt the media made with 
proteosepeptone, the hremolytic factor was present in considt•rable 
amounts. It was present in small amounts in the proteose medium 
without cysteine, but with cysteine it was eliminated almost com
pletely. Hremolytic tests were made with sheep, rabbit, mouse and 
human red cells, and the behaviour of the filtrates ·was prnctkally 
the same against all types of cells. 

· Experiments were undertaken to determine whether it would be 
possible to separate the haemolytic factor from the other components 
of the toxin by means of graded collodion membranes. This was 
accomplished satisfactorily with type C filtrates and also with 
type A filtrates, though the results were less clear cut. The accom
panying table shows the results with the type C filtrates. 

Tablet. 

Showing the Separation of a Non-H~~m~Diglic To:ein from a H~~m~DIJIIIc To:eln. 

Amount of Toxicity JiiPmOI)"'lD 

Membrane used formet>p 
llllnlte for alice erylbrocyl• 

e.~. 

A"~""' ,,000- .. ' ) 
0.2 Died ++++ 
0.1 .. ++++ 
0.05 .. ++++ 
0.25 .. • ++++ 

A 19a-about 60 mm •..•••. ) 

0.2 " + 
0.1 " 

± 
0.05. .. -

• ,.._..,..,.,m~ ..... ) 
0.5 ... -
0.2 .. -
0.1 .. -
0.05 Uved -

CBUmm ........... ) 

0.5 Died -
0.2 .. -
0.1 .. -
0.05 Uved -

Some of the results with type A filtrates are shown in Table 2. 
A 1% proteose peptone medium which had previously. been shown 
to give a poor hremolysin was used. For the filtrations, se~eral 

b arylJI. g m' pore-size were used. The results obtamed mem ranes v 
with membrane A 20 are shown in Table 2. 
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Table 2. 

T~ Hlf111olylic A.clion of Ty~ A Toxins filtered through Collodion Membranes 
together with Toxicity Tests on Mrce. 

Toxin Xo. 1 (6 hr.-
incub.) ......•... 

Toxin :s-o. 2 (8 hr.-
incub.) ........... 

Toxin :-<o. 3 (12 hr.-
incub.) .........•. 

Toxin :s"o. 4 (16 hr.-
incub.) .......... 

" ' I Hremoalobins for red cells I 

Amount Hu- I Rab- I 
c.c. man :\louse Sheep bit /------ _ ---- ---- ---- ---- ---

Toxkity 
for mice 

1 I 
0.5 ± ± ± ± 
0.2 ± ± 
0.1 
0.05 
0.02 

05 
0.2 
0.1 
0.05 
0.02 

. 0.5 
0.2 
0.1 
0.05 
0.02 

0.5 
02 
0.1 
0.05 
0 02 

+++ ± 
+++ ± 
++ ± 
± 

± ± 

~ 1 c.c. lived 

~ 0.5 c.c. lived 

The A 20 membrane removed practically all of the hremolysins 
for all types of blood cells used, yet the filtrates were toxic, indicating 
the presence of the 0 toxin. The results also show the maximum 
amount of toxin at a 12-hour incubation period for the particular 
culture medium used. 

The antigenic relationship of some of the toxic components of the 
four types of B. perfringens.-Rabbits were immunised against types 
A and C toxins with a high hremolytic activity and against those 
with no hremolysins for sheep red blood corpuscles, the former 
prepared by growing the organism in peptone beef infusion broth 



BIOLOGICAL STANDARDISATION 805 

and the latter by growing in chopped beef heart medium. These 
antitoxins were ~sted for protective action in mice and for anti
hremolytic activity as shown in Table 3. . 

Table 3. 

Type A Anlitozins tested against Haemolytic and Non-Haemolytic A Tozins 

Type A h2molylic toxin I Type A 
Sera non-h~molytic toxins 

(0.2 cc. ol ljlO dilution) 
Ha-molysln Protec- Hrmo- Pro tee-

for sheep r .b.e. tion [or lysin Cor tion for 
mice sheep r.b.c mice-

N• 6> '"""'""'l '~'-'~ Lived - Lived 
pared against beef 4 m.l.d.++++ Died - .. 
heart toxin (non-hre- 8 m.l.d.++++ .. - .. 
molytic) ..••.•.....• 16 m.l.d.++++ .. - .. 

N '" U< . ) ' m.<.•-- Lived - Lived o. an oXJn pre-
d . t h 4 m.l.d.- .. - .. pare agams a ~rmo-

8mld- -- -· .. -lytic type A toxin . • . · · · .. 
16 m.l.d.- .. - .. 

In order to ascertain if the lack of protection afforded by some 
antitoxins for different toxins is due to a lack of antihremolysin in 
the antitoxin, several commercial sera, as well as the American 
standard antitoxin, were tested against hremolytic and non-bremo
lytic type A toxin. Here, again, lack of protection was correlated 
with a lack of antihremolysin in the antitoxin. 

CoNCLUSIONS 

By varying the composition of the culture media, used toxins are 
produced which vary in the proportion of the various toxic factors. 
The presence or absence of the hremolytic factor in particular is of 
importance. 

Media prepared from dried chopped beef heart and from beef 
infusion broth with proteose peptone and cysteine favour the 
production of toxin without hremolysin. Beef infusion broth made 
with certain other peptones favour the production of toxins contain

ing hremolysin. 
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The hremolytic factor may be separated from the non-hremolytic 
toxic factor by means of graded collodion membranes. 

Antitoxins produced by the immunisation of animals with the 
non-hremolytic toxin fail to protect against toxins containing 
hremolysin. 
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Annex 3b. 

THE NECESSITY AND POSSmiLITY 
OF ESTABLISHING A STANDARD FOR 

SORDELLI ANTITOXIN 

(Note submitted by the Department of Biological Standards 
of the State Serum Institute, Copenhagen.) 
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The Clostridiwn sordelli was described in 1922 by Alfredo SoRDELLI 
in "Rev. del lnst. Bact. Dept. Nac. d. Hyg. (1923, 3, 1). This bacillus 
was isolated from a case of gangreneous appendicitis. The condi
tions of cultivation were very similar to the non-pathogenic 
Cl. sporogenes, but differed from this in producing a very strong 
toxin, lethal for rabbits, mice and guinea-pigs. The pathological
anatomical effects caused by this toxin were fairly similar to those 
produced by Cl. redematiens. SoRDELLI proposed the name 
Ct. redematis·sporogenes. The toxin proved not to be neutralised 
by antitoxins of Cl. perfringens, vibrion seplique, Cl. redemaliens or 
histolylicus, whereas an effective specific antitoxin could be produced 
by immunisation of rabbits and horses. 

In 1928, HuMPHREY & MELENEY (Proc., Soc. Exp. Bioi. et Med., 
1928, 25, 611) identified the bacillus isolated by SoRDELLI with an 
anrerobic bacillus (called Cl. redematoides) isolated by HuMPHREY 
during an examination of samples of catgut that had been used at 

• an obstetric clinic, in which several unexplained fatal cases had 
occurred. This identity of the two strains was confirmed by Ivan 
HALL, who had examined in 1927 the strain isolated by SoRDELLI 
and confirmed the properties described by this author. 

The name Bac. sordelli was proposed by HALL. 
In 1931, HALL & GRAY (Arch. Path., 1931, 12, 245) described 

" Septic Peritonitis in man due to Bac. sordelli ". 
WEINBERG (Comp. rend. Bioi., 1931, 107, 506) isolated from a 

case of acute appendicitis a bacillus which was shown by agglutina-
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tion tests and neutralisation with specific anti-serum to be Bac. 

sordelli. 
From this brief summary of the literature, Cl. sordclli is a specific, 

highly toxigenic amerobic bacillus isolated from human infection, 
but of rare occurrence. 

In 1938, Sarah E. STEWART (Journ. of Bact., 1938, 35, 13), of 
the 1\"ational Institute of Health, Washington, reported on compara
tive studies of -Bac. sordelli and the non-toxigenic proteolytic 
amerobe Cl. bifermenfans (fiSSIER & MARTELLI 1902, syn. Bac. 
pulrificus tenuis, Zeissler). The two species were found to be 
identical in morphology, colony formation and biochemical reactions. 
Cross-agglutination and cross-precip!tation reactions were also 
obtained, and sera produced with strains of Cl. bifermentans were 
found to give protection against 2-5 :\LL.D. of sordelli toxin. The 
author therefore claims that the two species are identical and 
proposes the name •·bifermenlans" for both the toxigenic and the non
toxigenic variant, this name having priority. 
· The Cl. bifermentans seems to occur rather· commonly in the 

Intestine of rna'!. It was isolated in 192i-by L!ZIHR & RASSFELD 
from cases of gangreneous appendicitis and was not uncommonly 
found in wounds during the war. (Zeissler in Kolle Kraus & 
'Uhlenhuth, Handbuch der palhogenen Microorganismen, 1928, IV, 
1138). 

PROPOSAL FOR STANDARDISING 
SORDELLl ANTITOXIN 

In a letter of September 25th, 1936, Dr. G. W. McCoY, 
Washington, wrote to Dr. Th. MADSEN, Copenhagen, as follows : 

" Concerning the matter of standardisation of sordelli anti
toxin ·; we have made considerable progress on tl1is problem. 
We have had a dried serum on hand for over a year ; this we 
expect to use as the American standard. We are determir.ing 
the potency. of this· in· terms of the unit proposed by 
Dr. So ROELL!. . 

. " The question is in regard to an international standard ; 
smce we have accomplished as much as we have, would it meet 
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with the approval of the others concerned if we sho.uld propose 
that the National Institute of Health prepare the international 
standard serum, and furnish the reagents, and suggest methods 
for the international testing 'I 

" Several of the firms in this country are producing the 
antitoxin, and it seems desirable that we decide on a Wlit for 
measuring the potency of this antitoxin in the near future. 
This should complete the work on the standardisation of the 
gas-gangrene antitoxins. Cl. sordelli is of interest in that it 
produces a much stronger toxin than the other members of 
the gas-gangrene group, it being comparable with the organism 
of tetanus in this respect." 

Recognising the importance of the question raised by Dr. McCoY, 
Dr. Th. MADSEN accepted the offer of the Natiomil Institute of 
Health to prepare a pro~isional dried standard and a dry standard 
toxin. The technical details were discussed betwee~ the institute 
at Washington and the Department of Biological Standards, partly 
by correspondence and partly during a personal visit of Miss Ida 
BENGTSON, Senior Bacteriologist, Washington, to Copenhagen. 

From Professor Ivan C. HALL (Denver), the Statens Serum 
Institute was supplied with strains of Bac. sordelli, and Dr. W ALBUM 
and Dr. RI:.""YMANN undertook the preparation of toxins from these 
strains for purposes of preliminary titrations of the sordelli antitoxin 
prepared by the Department of Biological Standards. 

Miss BENGTSON, during her visit in July 1937, supplied us with 
samples of the dry provisional standard sordelli antitoxin, a glycerol 
solution of this and a dry toxin prepared at Washington and gave 
the following information : 

About 100 ampoules of a --desiccated sordelli antitoxin are made 
~vailable by the National Institute of Health for adoption as an 
international standard. · 

Each ampoule contains the residue of 10 c.c. of the original serum 
weighing 0.9669 grm. . 
. The provisional unit proposed was determined. in terms of the 
unit proposed by Dr. SoRDELLI in the followirg way : 

SoRDELLI supplied the institute at Washington with his 
glycerol standard of sordelli antitoxin of whic_h 

· 1 c.c. contained 5 sordelli units (S.U.). 
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tion tests and neutralisation with specific anti-serum to be Bac. 

sordelli. 
From this brief summary of the literature, Cl. sordelli is a specific, 

highly toxigenic anrerobic bacillus isolated from human infection, 
but of rare occurrence. 

In 1938, Sarah E. STEWART (Journ. of Bact., 1938, 35, 13), of 
the National Institute of Health, 'Vashington, reported on compara
tive studies of ·Bac. sordelli and the non-toxigenic proteolytic 
anrerobe Cl. bifernientans {TISSIER & MARTELLI 1902, syn. Bac. 
putrificus tenuis, Zeissler). The two species were found to be 
identical in morphology, colony formation and biochemical reactions. 
Cross-agglutination and cros.s-p:recipitation reactions were also 
obtained, and sera produced with strains of Cl. bifermentans were 
found to give protection against 2-5 1\I.L.D. of sordelli toxin. The 
author therefore claims that the two species are identical and 
proposes the name •·bifermentans" for both the toxigenic and the non
toxigenic variant, this name having priority. 
· The Cl. bifermentans seems to occur rather· commonly in the 

inte&tine of ma'l. It was isolated in 192i·by Lt1lHR & RASSFELD 
from cases of gan11reneous appendicitis and was not uncommonly 
found in wounds during the war. (Zeissler in Kolle Kraus & 
Uhlenhuth, Handb.uch der pathogenen Microorganismen, 1928, IV, 
1138). 

PROPOSAL FOR STANDARDISING 
SORDELLl ANTITOXIN 

In a letter of September 25th, 1936, Dr. G. W. McCoY, 
'Vashington, wrote to Dr. Th. MADSEN, Copenhagen, as follows : 

" Concerning the matter of standardisation of sordelli anti
toxin ·; we have made considerable progress on this problem. 
We have had a dried serum on hand for over a year ; this we 
expect to use as the American standard. We are determiring 
the potency. of this· in' terms of the unit proposed by 
Dr. SoRDELLI. . . 

" The question is in regard to an international standard • . . . 
smce we have accomplished as much as we have, would it meet 
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with the approval of the others concerned if we should propose 
that the National Institute of Health prepare the international 
standard serum, and furnish the reagents, and suggest methods 
for the international testing ? 

" Several of the firms in this country are producing the 
antitoxin, and it seems desirable that we decide on a unit for 
measuring the potency of this antitoxin in the near future. 
This should complete the work on the standardisation of the 
gas-gangrene antitoxins. Cl. sordelli is of interest in that it 
produces a much stronger toxin than the other members of 
the gas-gangrene group, it being comparable with the organism 
of tetanus in this respect." 

Recognising the importance of the question raised by Dr. McCoY, 
Dr. Th. MADSEN accepted the offer of the Natiomi.I Institute of 
Health to prepare a provisional dried standard and a dry standard 
toxin. The technical details were discussed between the institute 
at Washington and the Department of Biological Standards, partly 
by correspondence and partly during a personal visit of Miss Ida 
BENGTSON, Senior Bacteriologist, Washington, to Copenhagen. 

From Professor Ivan C. HALL (Denver), the Statens Serum 
Institute was supplied with strains of Bac. sordelli, and Dr. WALBUM 
and Dr. HEYMANN undertook the preparation of toxins from these 
strains for purposes of preliminary titrations of the sordelli antitoxin 
prepared by the Department of Biological Standards. 

Miss BENGTSON, during her visit in July 1937, supplied us with 
samples of the dry provisional standard sordelli antitoxin, a glycerol 
solution of this and a dry toxin prepared at Washington and gave 
the following information : 

A bout 100 ampoules of a desiccated sordelli antitoxin are made 
available by the National Institute of Health for adoption as an 
international standard. 

Each ampoule contains the residue of 10 c.c. of the original serum 

weighing 0.9669 grm. 
. The provisional unit proposed was determined _in terms of the 
unit proposed by Dr. SoRDELLI in the followirg way : 

SoRDELLI supplied the institute at Washington with his 
glycerol standard of sordelli antitoxin of which 

1 c.c. contained 5 sordelli units (S.U.). 
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1. 0.08 mg. of the standard toxin prepared at Washington 
was neutralised by 2 c.c. of a dilution 1 : 25 of SmmELLI's 

standard-i.e., 

Test dose L+f25 = 0.08 mgrm. 

2. One ampoule of the dry standard prepared at Washington 
(i.e., 10 c. c. of the original serum)was dissolved in 100 c.c. 
of 66% glycerol-saline. This primary solution was 
diluted to 1 : 34.96, in glycerol-saline, and the test dose 
proved to be neutralised by 0.2 c.c. of the secondary 
dilution again diluted to 1 : 20. 

1/25 S.U. = 0.2 X 1/20 X 1{34.96 X 10/100 c.c. of 
the original serum. 
1 c.c. of original. serum = 1398.4 S.U. 
0.09669 grm. of dry preparation = 1398.4 S.U. 
1 S.U. = 0.06914 rngrm. of dry preparation. 
The secondary glycerol dilution contains 4 S.U. per c.c. 

TESTS PERFOR."WED AT COPENHAGEN 

Samples of the dry preparation of the proposed standard serum 
and the dry test toxin from Washington were submitted to the 
Department of Biological Standards for examination. 

In agreement with the experts in Washington, the following 
technical details have been used in the assay of toxin and anti
toxin: 

1. Fresh solutions of the dry toxin must be prepared just before 
every assay, the toxin being rather unstable in solution. 

2. The toxin-antitoxin mixtures are allowed to stand for 
1 hour at room temperature before injection. 

3. As experimental animals, mice weighing 18 to 20 grm. are 
used.. The injections are given intravenously. (Intra
muscular injection yields less regular results than 
intravenous. Intracutaneous assays on rabbits and 
guinea-pigs have given very uncertain results, the 
reactions-profuse oedema-being too indistinct.) 
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4. The mice should be observed for 3 to 4 days. The mice 
die more slowly than those injected with other gas
gangrene toxins. The results on the third day after 

· injection have been taken as definite . 

• • • 
Using the technique described .above, we have performed the 

following tests : 

(a) Determination of m.l.d. of the American toxin. 
(b) Determination of the test dose at different levels of 

antitoxin. 
(c) Comparison of the glycerol solution made at Washington 

(1 c. c. = 4 S.U.)with a solution, made at this laboratory, 
of the dry serum preparation. 

Dttermination of the M.LD. of American Ted Toxin. 
Three Mice per Dose. Mice intravenously. 

Survh·als on the 
Dose 

Fint Second Third Fourth 
day day clay day 

0.01 mgrm . ••• • •• • •• • 0 •• ••••• 0 0 
0.005 mgnn • . .. .. .. .. .. .. .. .. . 3 0 
0.0025 mgrm . .. .. .. .. .. ....... 3 1 0 .... 

0.00125 mgrm . . .. .. .... ... .. .. 3 3 3 3 
0.00063 mgrm • ... .... .. .... ... 3 3 3 3 

The m.l.d. is taken as 0.0025 mgrm • . 

Relation of Various Doses of the American Test Torin to the Standard Serum. 

Do111e ol Neutralising 
RatiO~ 

Number of 
Date dose of m.l.d. per toxin serum serum test dose 

Mgrm. s.u. 
August 9th, ·1937 ...... .". 0.05 0.02 2.5 20 

August 5th, 1937 ..•...•.. : 0.10 0.04 2.5 40 

July 31st, 1937 •.•...•... 0.25 0.10 2.5 100 

August 2nd, 1937 ..•••..•. 0.25 0.11 2.25 100 

August 14th, 1937 ••...••. 0.25 0.11 2.25 100 

July 25th, 1937 ......•... 0.25 0.11 2.25 100 

August 9th, 1937 .•..•.... 0.50 0.20 2.5 200 

Results obtained at 
Washington ........... 0.08 0.04 2.0 32 

9 
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The law of multiple proportions appears to hold good, if a sufficient 
number of m.l.d. is contained in the test dose. The estimation of 
the end-point is, however, somewhat uncertain, when only a small 
test dose is used, as the following comparison will show : 

Assay with 20 M.L.D. (0.05 Mgrm.) and 200 M.L.D. (0.50 Mgrm.). 
Augll$1 9th, 1937. Two Miu per Dose. 

Survh.-als on the 

Dose of toxin Dose of 
serum Fint Second Third Fourth 

day day day day 
---

Mgrm. s.u. 
0.05 •• 0 ••••••••• 0.024 2 2 2 2 

0.05 . ······ ..... 0.022 1 1 1 1 

0.05 ............ 0.020 2 2 1 0 

0.05 ............ 0.018 2 2 1 0 
0.05 ............ 0.016 2 1 0 
0.05 ............ 0.013 2 0 
0.5 ••••••• 0 •• 0 •• 0.32 2 2 2 2 
0.5 .... ······· .. 0.29 2 2 2 2 
0.5 ............. 0.27 2 2 2 2 
0.5 ............. 0.24 2 2 2 2 
0.5 ............. 0.22 2 2 2 2 
0.5 ............. 0.20 2 2 1 1 
0.5 •••• 0 ••••••• 0 0.18 2 0 0 0 

We have preferred the test dose 0.25 mgrm. containing 100 m.l.d. 
and neutralised by 0.10 S.U. 

Solution of Uze Dry Standard Serum Preparation and Comparison 
wiUz Uze Solution made in Washington. 

0.9657 mgrm. of dry serum was brought into a dilution flask, 
0.06914 mgrm. being defined as 1 S.U. : 

0.9657 mgrm. = 13.9673 S.U. 

66% glycerol-saline is added to the volume of 698.36 c.c., so that : 

1 c.c. = 20 s.u. 
The solution made in Washington, mentioned above as the 

secondary dilution, contains in 1 c. c. 4 S. U. 
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CoMPARATIVE AssAY 

. Tut Do&e L+ I JO-Q.25 M grm. of American Tut Toa:in. 

Dose of Wa5hington prepara- CopenhaJe;en pre-para· 
Date of serum tion diluted to 1 : 4 : tion diluted to 1 : 20 : 

dilution Proportion ot survi- Proportion of survt-
vors on the third day von on the third day . e.e . 

August 14th, 1937 ..... 0.12 1/3 3/3 .. .. .... 0.11 1/6 6/6 .. .. .... 0.10 1/9 2/9 .. .. .... 0.09 0/6 0/6 .. .. .... 0.08 Oj6 0/6 

July 25th, 1938 ······ 0.12 4/6 5/6 .. .. . ····· 0.11 Ofo 2/6 .. .. ...... , 0.10 Oj6 0/6 .. .. . ..... 0.09 0!6 0/6 

By both assays, the Washington dilution appears to be a little 
weaker than that made in Copenhagen. It may be emphasised 
that the latter is of more recent preparation. There is, however, 
concordance within the limits of 100/o. 

CONCLUSIONS AND RECOMMENDATION 

If the Commission decides to establish an international unit for 
the titration of sordelli antitoxin, the dry antitoxin prepared at the 
National Institute of Health, Wash'ington, will be suitable for this 
purpose. 

The unit of antitoxin may provisionally be accepted as 
0.06914 mgrm. of this preparation. Before the final adoption, 
samples of difierent commercial sordelli sera should be assayed
against the proposed standard by means of two or more toxins, 
and using the mice intravenous method proposed in this report. 

Various institutes should be invited to take part in these compara
tive assays. The results of these tests will show whether the unit 
is of the same order of magnitude as the other gas-gangrene anti
toxin units, and whether the assay depends on the toxin used. 
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From a later report by Sarah E. STEWART and Ida A. BENGTSON 
from the National Institute of Health, Washington (Public Health 
Report.l938), the definition of the unit in mgrm. of the dry prrpara
tion, kept in Washington, has been altered a little in consequence 
of further titrations of the preparation against the provisional 
standard from Buenos Aires. According to this, the provisional 
unit should be defined as 0.06668 mgrm. of the dry preparation as 
kept in Washington. 
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Annex 3c. 

' GAS-GANGRENE ANTITOXIN (VIBRION SEPTIQUE) 

Proposal to change the Strength 
of the Standard Solution 

(Note submitted by the Department of Biological Standards 
of the State Serum Institute, Copenhagen.) 

At its session at Copenhagen in 1934, the Commission accepted 
as the international standard for gas-gangrene antitoxin (vibrion 
septique) a dry stable preparation made at the National Institute 
for Medical Research, London, from material supplied by 
Dr. WEINBERG, of the Pasteur Institute, Paris. 

The dry standard serum was divided between the Hampstead 
and Copenhagen institutes, and the same preparation, dissolved in 
glycerol-saline, has been issued from Hampstead as the British 
national standard, and from the Biological Standards Department 
at Copenhagen as the international standard for this antitoxin. 

At Copenhagen, the solution of the dry serum is so adjusted that : 
1 c.c. contains 20 international units. This strength was chosen to 
correspond with that adopted for the standard perfringens antitoxin 
and standard redematiens antitoxin, which are both issued in a 
solution containing 20 A.U. per c.c. 

From Hampstead, however, the British standard vibrion septique 
anti toxin is issued in a dilution having five times the strength of 
the international standard-i.e., containing 100 international units 
per c.c. 

• •• 
1. Attention has been drawn by several institutes receiving the 

international standard to the inconvenience of the relatively low 
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activity of the international preparation. 1\lost assays of vibrion 
seplique antitoxin are performed with a test dose of toxin correspond
ing to I A.U. Since each dose is usually given to six animals, a 
single assay may require 1 to 2 c.c. of the standard preparation, 
which is issued in phials containing only 7 to 8 c.c. The number 
of units thus furnished is hence too small. 

2. Moreover, the relatively large quantity of glycerol per unit 
of antitoxin may have some influence on the assay-although no 
clear evidence has been adduced. The amount of glycerol given 
in a dose of the international standard corresponds to half the 
lethal dose of glycerol. 

3. The use of the international standard may entail some risk 
of mistakes and waste of experimental animals for investigators 
accustomed to work with the British and American standard, both 
containing 100 A.U. per c.c. It would appear more reasonable 
that the British and international standard solutions, prepared as 
they are from identical material, should be issued in the same 
concentration. 

• •• 
The drawbacks mentioned above may be easily avoided by 

changing the concentration of the international standard preparation 
from 20 A.U. per c.c. to 50 A.U. per c.c. A strength of 100 A.U. 
per c.c. would involve too great a draw on the available supply of 
the dry preparation. 

At present, 5 ampoules of the dry standard preparation are used 
yearly, and the stock consists of 65 ampoules. The change in the 
concentration of the glycerol solution to a content of 50 A.U. per c.c. 
would call for the use of 8 ampovles per year, and the stock would 
last for seven to eight years. 

The most convenient solution of this problem could be arrived 
at if the National Institute for Medical Research would agree to 
modify the British standard preparation in such a way as to reduce 
the strength to 50 A.U. per c.c. 
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In our opinion, therefore, it would be an advantage if the Com
mission would authorise the Department of Biological Standards, 
Copenhagen, to prepare the solution of the international standard 
for gas-gangrene antitoxin. (vibrion septique), so as to give it a 
strength of 

50 international units per c.c. 



818 BIOLOGICAL STANDARDISATION 

Annex 3d. 

THE NECESSITY FOR CHANGING THE TECHNIQUE 

OF THE PERFRINGENS ANTITOXIN ASSAY 

By 

IlL WEINBERG and IlL GUILLAUMIE. 
of the Pasteur Institute, Paris. 

One of us made some proposals in the Commission on Biological 
Standardisation concerning the assay of perjringens A antitoxin, 
based on the results of research that we have been carrying out 
for several years. 1 

We thought it might be well to set out in this report the principal 
and most conclusive facts which, as we believe, fully justify our 
view. 

In the last three years, we have often observed in our investiga
tions into the assay of the type A perfringens toxins and the corres
ponding immune sera that the weight of the test dose of a sample 
of perfringens toxin may vary with the standard antitoxin used for 
the assay and that the antitoxic titre of a commercial perfringens 
serum depends, more or less, on the sample of toxin with which it 
is mixed. We deduced that, in order to compare the antitoxic 
potency of the sera prepared in different institutes, the testing 
laboratories must use the same sample of perfringens toxin the 
·test dose of which would be determined with some particular 
standard antitoxin. 

The experiments which enabled us to make these observations 
were carried out with fllteen samples of perfringens toxin prepared 
at different times.• TI1e following are some of our results. 

1 M. WEINBERG and M. GUILLAUMIE : C. R. dt Ia Soc. de Bioi., 1936 123 
661 ; Ibidem, 1937, 12<', 656; C. R. del' A cad. de• Sciences, 1937, 20~,1012'; C. R. 
dt Ia Soc. de Bioi., 1938, 129, 122. 

1 Each toxin is obtained by desiccating in vacuo the precipitate produced 
by the addition, saturated, ~f ammonium sulphate to Vf. broths centrifuged 
twenty-four hours after seeding With the same strain of B. per/ringem A. 
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In Table 1, we give the weight of the minimum lethal dose (m.l.d.) 
of five samples of perjringens A toxin, and the weight of the test 
dose of each of these samples determined with, respectively, the 
English and the French standard antitoxin. 

Table 1. 

Minimum Lethal Dost and Ttsl Dose of Different Samplts of Perfringens TO%in. 

Test dose 
Minimum 

Sample of toxin lethal dose English standard French standard 
(mgnn.) antitoxin antitoxin at. 1 

(mgnn.) (mgnn.) 

E.8 ••••••••••••• 0 0 0 0 • 0 • 0.14 4.2 2.8 
E.lO ................... 0.06 1.1 0.9 

E.tl ••••• 0 •••••••• 0 •••• 0.07 3.4 1 

E.9 0 0 •• 0 ••••••••••••••• 0.14 2.65 3.2 

E.14 •• 0 •••••••••••••••• 0.08 1.8 2.3 

Examination of these results shows that the weight of the test 
dose of each sample of toxin varies with the standard antitoxin 
used for the assay, 1 for the test dose of toxin E.ll is 3.4 mgrm. 
when determined with the English standard antitoxin and 1 mgrm. 
when the French antitoxin is used ; the test dose of toxin E.14 is 
1.8 mgrm. with the English antitoxin and 2.3 mgrm. with the French 
antitoxin ; the unit of the English antitoxin capable of neutralising 
4.2 mgrm. of toxin E.8 neutralises only 2.65 mgrm. of toxin E.9, 
the minimum lethal dose of which is, however, equal to that of 
toxin E.8 ; on the other hand, the unit of the French antitoxin, 
which neutralises only 2.8 mgrm. of toxin E.8, neutralises 3.2 mgrm. 
of toxin E.9. 

Thus one unit of the French antitoxin neutralises a greater weight 
of toxins E.9 and E.14 than one unit of the English antitoxin, but 
a smaller weight of toxins E.8, E.~O and E.ll. These results show 
differences of composition both as between the toxins studied and 
as between the two standard antitoxins used. 

a Experiments on mice. The mixture of toxin and antitoxin Is left for one 
hour at 37•, then Injected Into a caudal vein (0.5 c.c. per mouse). The toxin 
Ill dissolved and the antitoxin diluted with physiological saline solution. 
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The results grouped together in Table 2 show that the antitoxin 
titre of a serum may vary with the sample of toxin used for the assay ; 
serum 417, for instance, is found to have 700 units when assayed 
against toxin E.1, 62:S units when assayed against toxin E.4 and 
875 to 900 units against toxin E.5 (for these assays, the test dose 
of each sample of toxin was taken the value determined with 
the French standard antitoxin). The case of antitoxin 376 is 
particularly striking. If toxin E.9 or E.ll is used for the assay, 
the titres found yary from 50 to 325 units. The antitoxin has from 
50 to 75 units when the test dose of toxin E.ll determined with 
the English standard antitoxin is used and 325 units when the test 
dose of toxin E.9, obtained with the same standard antitoxin, is 
used. If the figures obtained by using the French standard anti
toxin are taken as the test dose weights of these toxins, it will be 
seen that this antitoxin has 275 units when assayed against toxin 
E.9 and 225 against toxin E.ll. It is therefore extremely dilflcult 
to give the real antitoxic value in this instance. 

Table 2. 

Variations in 1M Anlilozic Titre& of FiDfl Perfringens Anlilozins 
determined with Different Samples of Perfringens Tozin. 

I Antitoxic titre of sera Nos. 
Sample Te§t dose 

ol toxin (mgnn.) 415 3i6 135 417 103 -- -- -- --
E.l ............... Fr. 1 425 275 575 700 
E.4 ......... ... . . Fr. 1.5 450 275 600 625 
E.5 ............... Fr. 2.9 450 400 800 875-900 
E.9 ............... Fr. 3.2 275 
E.ll .............. Fr. 1 225 

E.9 •••••••••••• 0 •• E. 2.65 325 
E.ll .............. E. 3.4 50-75 

Whereas it is sulflcient to use the same volume of antitoxin 415 
to neutralise one test dose of toxins E.4 or E.5 (1/450 c.c.), much 
mo:e antitoxin 103 must be used to neutralise one test dose of 
toxin E.4 (1 /275 c. c.) than to neutralise one test dose of toxin E.5 
(1/400 c.c.). Antitoxin 415 tested with one test dose of these two 
toxins has 450 units ; antitoxin 103 has 275 units when assayed 
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against toxin E.4 and 400 units against toxin E.5; Antitoxin 135 
has 600 units when assayed against toxin E.4 and 800 against 
toxin E.5. 

U we now compare the antitoxic values of the sera as against 
toxins E.1 and E.4, the great irregularity of the results will become 
evident. The titre found by using one test dose of toxin E.1 is 
tqual to (antitoxin 103), less than (antitoxin 135), or greater than 
(antitoxin 417) that obtained with one test dose of toxin E.4. 

To explain the difference in the results, we first supposed that 
the neutralisation of a toxin by the antibodies of certain sera is 
hampered by non-specific ccmponents of the serum or of the toxin. 
We then tried to fmd out whether a greater weight of toxin could 
be neutralised by leaving the antitoxin in contact with the toxin 
for several hours. · This did not prove to be the case. 1 

We then tried to purify the sera ; but neither separation of the 
globulin from the albumin, by adding to the diluted or undiluted 
antitoxin the required quantity of a saturated solution of ammonium 
sulphate, nor fractional precipitation by adding anhydrous sodium 
sulphate added to the previotisly warmed pure serum or to the 
serum diluted to five times its own volume, has, up to the present, 
enabled us to bring about any improvement in the assays. 

These failures led us to the conclusion that the very small test 
dose of some toxins and the very low antitoxinc titres of some 
perfringen& sera in relation to certain toxins show that the standard 
antitoxin used to determine the test dose of the toxins, like the 
commercial serum used, does not contain certain of the antibodies 
capable of neutralising the corresponding antigens present in the 
toxins examined or, at all events, contains very little of them. 

This observation led us to substitute for the standard antitoxin Sit 
a more complex standard antitoxin. We then prepared standard S~ 
by dissolving equal weights of three dried perfringens antitoxins, 
415, 296 and 130. • 

We determined the test dose of seven new samples of perfringensA. 
toxin with this antitoxin and, for the sake of comparison, with the 
English standard antitoxin as well. We also determined the test 

I M. WEINBERG and M. GUILLAUMIB: C. R. dt Ia Soc. dt Bioi., 1937, 126, 656. 
• Antitoxin 296 waa added to antitoxin 415 because it neutralised greater 

quantltiea of toxin E.U than antitoxin 415 alone. 
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dose of some of our former samples of perfringens toxin against 
antitoxin S~. Here is the sum of our results up to the present. 

Table 3. 

Test Dose of Eltvtn Samples oj Perfringtns Tozin, Type A. 

Test dose determined with: 
M'inimum 

Sample of toxin lethal dose English stand- Standard Standard 
(mgrm.) ard antitoxin antitoxin antitoxin 

(mgrm.) St1 (mgrm.) St 1 (mgrm.) 

E.13 ............. 0.095 1.7 1.75 1.7 

E.15 ............. 0.10 1.9 1.9 

E.20 ············· 0.12 2.8 2.8 

E.22 ............. 0.06 1.45 1.45 

E.14 ............. 0.08 1.8 2 

E.16 ·············! 0.09 1.8 2.1 
E.21 ............. 0.10 3.7 3.9 

E.11 ... ·········· 0.07 3.4 1.1 1 
E.17 ············· 0085 1.4 0.9 0.9 
E.18 •••••••••• 0 •• 0.10 2.2 1.9 2.2 
E.19 0 •••••••••••• 0.08 2.6 1.1 1.7 

The figures in this table show that one unit of antitoxin S~ 
neutralises the same weight of toxin as the English antitoxin in 
four cases, a slightly greater weight in three cases and a lower 
weight in four cases . 

.A5 will be seen : 
(1) The test dose weight of toxins E.15, E.20 and E.22 is 

independent of the standard antitoxin used for the assay ; one 
antitoxic unit of the English antitoxin or the French antitoxin St3 

neutralises 1.9 mgrm. of toxin E.15, 2.8 mgrm. of toxin E.20 and 
1.45 mgrm. of toxin E.22. 

(2) Antitoxin S~ neutralises greater quantities of toxins E.14, 
E.16 and E.21 than the English antitoxin ; one antitoxic unit of 
the former neutralises 2.1 mgrm. of toxin E.16, whereas the English 
antitoxin neutralises only 1.8 mgrm. 

(3) The test dose of toxins E.ll, E.17, E.18 and E.19 determined 
with the French antitoxin is smaller than the test dose determined 
with the English antitoxin. The difference between the values 
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determined with the two antitoxins is small in the case of toxin E.18 
(1.9 mgrm. and 2.2 mgrm. are the figures found with the French 
and English antitoxins respectively); the difference is greater in the 
case of toxin E.17-viz., test dose 1.4 mgrm. in assays with English 
antitoxin and 0.9 mgrm. with antitoxin Sf:a. Finally, the differences 
may be very large-one unit of antitoxin Sf:a neutralises only 
1.1 mgrm. of toxins E.ll and E.19, whereas the English antitoxin 
neutralises 3.4 mgrm. of toxin E.ll. and 2.6 mgrm. of toXin E.19 
-i.e., quantities two to three times as great as that which is neutral
ised by antitoxin Sf:a. 

Thus, antitoxin St3 , which is as effective as the English standard 
antitoxin when assayed against four toxins (E.l3, E.l5, E.20, E.22) 
and is more effective than the English standard when assayed 
against three others (E.l4, E.16, E.21), is not suitable for the 
neutralisation of toxins E.ll, E.17, E.18 and E.19. We cannot 
therefore support JENSEN's opinion that each country should use 
a national standard to determine the test dose of toxins so as to 
reduce the consumption of the international standard. 

Serum Sf:a, whose neutralising potency for toxins E.ll and E.19 
is particularly low, is certainly deficient in some antibodies. We 
have therefore adopted as the test dose of our samples of perfrin
gens toxin the weight determined with the English standard anti
toxin. We have used this weight in ascertaining the antitoxic 
potency of three sera in relation to six toxins (Table 4). To carry 
out these assays, we chose samples of perfringens toxin of less 
widely differing test doses than the toxins E.l, E.4 and E.5 used 
for the assay of the antitoxins grouped in Table 2. 

Table 4. 

Antitoxic Tilru of Three Ptrfringens Antitoxins determined with Different Somplts 
of Perfringens Toxin. 

Toxins Toxin Toxin Toxin Toxin Toxin Toxin 
E.4 or E.13 E.14 E.1S E.18 E.20 E.22 

E.S T.d.: T.d.: 1.8 T.d.: 1.9 T.d.: 2.2 T.d.: 2.8 T.d.: 1.45 
1.7 -- --

Antitoxin 135 •. 575 550-575 550 200 300-400 300-400 

Antitoxin 296 .• 400 450 300--350 300-350 250--300 400-450 

Antitoxin 415 .• 450 400 450 800 400 800-850 450 
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These results show that the antitoxic values of the sera examined 
vary only to a slight extent with some samples of toxin and to a 
considerable extent "1'\ith others. Thus, antitoxin 135 gives : 

550 units when assayed against toxin E.15, 
550-575 units when assayed against toxin E.14, 
575 units when assayed against toxin E.13, 
200 units when assayed against toxin E.18, 
300-400 units when assayed against toxins E.20 and E.22. 

Antitoxin 415 gives : 

400 units when assayed against toxin E.13, 
450 units when assayed against toxins E.4, E.5, E.14 and E.22. 
800 units when assayed against toxins E.15 and E.20. 

These divergent results are not surprising, since the wide varia
tions in the composition of the perfringens toxins 1 entail wide 
variatio11s in the qualitative composition of the corresponding 
immune sera, which makes the assay of these sera a very complicated 
matter. Only by an adequate number of observations can rash 
conclusions be avoided. Antitoxin 415, for instance, which neutral
ises toxins E.4, E.5, E.13, E.14, E.18 and E.22 to the same extent, 
is more effective in neutralising toxins E.t5 and E.20 and, has very 
little effect on toxins E.tl and E.HI. 

CoNCLUSIONS 

The following conclusions may be drawn from the facts we have 
just summed up : 

1. The weight of the test dose of the perfringens toxin may vary 
from one sample to another. This fact is sometimes observed even 
when the minimum lethal dose of the two samples of toxin is 
contained in the same weight. It is therefore obvious that the 
chemical composition of thf toxin may vary from one sample to another. 

2. The "eight of the test dose of a single sample of perfringens A 
toxin may also vary according to the standard antito.dn used for 

1 I'JuGoE has pointed out that the relative quantities of hremotoxln and the 
zeta toxin agent in the filtrates of cultures of B. perfrlngens type A vary from 
one preparation to another within wide limits. ' ' 
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the assay. This fact can be explained only by variations in the 
chemical composition of the standard antitoxins used. 

3. The antitoxic titre of a perfringens A antitoxin may. vary with 
the sample of toxin used for the assay. The diiTerences noted are 
sometimes considerable ; they may vary between 50 and 325 units 
(antitoxin 376). 

4. The differences noted in the antitoxic titres of a single specific 
antitoxin determined with different samples of toxin cannot be 
explained either by the presence in the antitoxin of non-specific 
substances capable of neutralising part of the specific components 
of the sam1lles of toxins used, or by variations in the speed with 
which the specific antibodies of the perfringens A antitoxin combine 
with the corresponding antigens of the toxins used. 

Investigations carried out with purified perfringens antitoxin 
have not enabled us to improve the assays ; we take the view that 
the variations in the titres of the same antitoxin when tested against 
diiTerent samples Df toxin must be due to the absence, or the pre~ence 
in insufficient quantities, in . the antitoxin examined, of certain 
antibodies capable of neutralising the corresponding antigens present 
in the toxins used. 

5. We have attempted to make the determinations of the test 
dose of toxins more uniform by preparing a new and more complex 
standard antitoxin by mixing. three perfringens antitoxins which 
have high titres and neutralise large quantities of certain samples 
of toxin used. 

We established the test doses of eleven samples of toxin, for 
purposes of comparison, both with our new standard antitoxin and 
with the English standard antitoxin. . This investigation showed us 
that one unit of our new standard antitoxin neutralises the same 
amount of toxin as the English antitoxin (four cases), or a slightly 
greater amount (three cases), or, in four cases, a smaller amount. 
In one case, the difference was quite larg~.4 mgrm. as against 
1.1 mgrm. We came to the conclusion that the English standard 
antitoxin is richer in specific antibodies, and we adopted it to 
determine a toxin test dose to be used in the assay of perfringens A 
antitoxins. 

6. However, the study of three perfringens antitoxins as~ayed with 
seven different samples of toxin, the test dose of which was established 
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with the English standard antitoxin, did not give us in every case 
the same antitoxic titres. One of the three antitoxins gave, 
ac~ording to the samples of toxin used, from 200 to 575 units, and 
another from 400 to 800 units. 

Thus the strength of antitoxin 135 will be labelled as 200 or 
575 units, according to whether the assay is carried out with toxin 
E.18 or toxin E.13. 

7. Amongst the factors which play a very important part in the 
assay of perfringms antitoxin, there is the fact that the standard 
antitoxin and the toxin may show great differences in chemical 
composition from one sample to another. 

It would therefore be logical to use the same standard antitoxin 
and the same sample of toxin for comparing the antitoxic value of 
the sera prepared in different institutes. 

8. We believe, however, that the technique of assay, even when 
thus improved, will not give very precise information on the 
comparative value of the antitoxins until the different institutes 
use for the preparation of perfringms A antitoxins, the standard 
toxin made up of all the antigens secreted by B. perfringens A. 1 

We should add that the only point of interest to the medical man 
is the therapeutic effect of a specific antitoxin. 

In the future, therefore, efforts must be chiefly directed towards 
establishing the curative titre of the antitoxin. It is towards this 
object that we are at present working. 

1 _This standard toxin may be represented either by the toxin of a single 
stram of B. ptrfrlng<m A abundantly secreting all the antigens of this species 
or by tbe mixture of the toxins produced by different strains. ' 
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Annex <l a. 

ASSAYS OF ANTI-ANTHRAX SERUM CAlUUED 

OUT AT THE CANTACUZINO INSTITUTE 

Preliminary Communication from Professor C. JONESCO-MIHAiESTL 
(Bucarest) 

827 

As the outcome of certain suggestions made by the Intergovern
mental Conference on Biological Standardisation held at Geneva 
in 1935, the Permanent Commission on Biological Standardisation 
decided at its session in October of that year to request Professor 
ToMCSIK and myself to undertake researches on the basis of a joint 
scheme, with a view to selecting a method for the standardisation 
of anti-anthrax serum. 

We began preliminary investigations two years ago. 
Professor ToMCSIK also undertook to follow up his researches 

into anthrax immunity ; starting from observations already made 
by him and his co-workers, his object was to establish a method of 

· assay based on these observations. In this connection, Professor 
ToMcsrK outlined a plan of research which was communicated to 
me by the Secretariat of the Health Organisation . 

••• 
All research workers who have studied the question of anthrax 

immunity agree that one of the chief difficulties which have hitherto 
prevented the adoption of a method of assay for anti-anthrax serum 
is our lack of knowledge regarding the mechanism of its action. 

Moreover, knowledge is also lacking as to the mechanism of 
anthrax infection itself, particularly as regards the pathogenic 
properties of the bacillus. 

tO 
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Three antigen fractions of B. anthracis, of different chemical 
composition, have been extracted by different methods : 

(1) A substance possessing the characteristics of the nucleu
proteins, slightly active serologically, the action of which in viv, 
appears to be completely negligible ; 

(2) A substance of a nitrogenous nature which was termed 
substance P by those who first isolated it, and which exists 
only in the capsular forms of the bacillus ; 

(3) A substance of a polysaccharid nature, substance C, 
which is found both in the capsular and non-capsular forms 
of the anthrax bacillus, and after acid hydrolysis yields a large 
quantity of reducing sugar. 

According to the most recent researches these last two antigen 
fractions, which are very active serologically, appear to play the 
principal part in vioo. Professor ToMCSIK found that sera with 
the highest titre of anti-capsular antibodies exerted the most 
marked protective action in the experimental infection of the mouse. 
The anti-polysaccharid antibody appears to be devoid of any 
protective action a~ainst anthrax infection in the animal. 

It follows, therefore, that of the two antigen fractions C and P, 
substance P, or the capsular substance, represents the virulence 
antigen of the bacillus and is the real basis of its pathogenic activity; 
the hydrocarbonic substance appears to play an accessory part in 
infection, and to be of importance solely from the point of view of 
the identification of the bacillus . 

••• 
The programme of comparative researches drawn up by Professor 

ToMCSIK included, in the first place, the revision of these findings, 
and also proposed : 

" (1) The production of anti-capsular serum in the rabbit 
in a sufficient quantity for experimental purposes ; 

" (2) Experiments.. on horses ; 
" (3) The comparative study (on mice) of the protective 

action of the anti-capsular serum and the various anti-bacterial 
sera obtained in different countries (verification of our results) ; 

" (4) Repetition of the same experiments on other labo-
ratory animals used for the standardisation of anti-anthrax 
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serum. Study of the protective action of sera on these animals 
after absorption by means of purified capsular substance." 

Our researches have covered part of this programme. Various 
difficulties arose which made it impossible for us to make them as 
extensive as we should have liked. Nevertheless, in spite of a 
regrettable shortage of animals even for orientation tests, we have 
so far employed a considerable number of experimental animals 
(more than 1,500 mice, 86 rabbits, 144 guinea-pigs). 

We have sent Professor ToMcSIK anti-anthrax horse sera, our 
anthrax strains, and also extracts to be used for precipitation 
purposes. 

We give below a brief summary of the results so far obtained 
from our assays. 

From the outset of our researches, we have endeavoured for 
purposes of comparison to assay sera in vitro by the precipitation 
method, and in vivo by their protective powers on mice or guinea
pigs. 

Precipilinogens : Th«? following precipitinogens were used by us : 

1. A trichloracetic extract (obtained by the Boivin method) of 
anthrax bacilli of a highly virulent strain with practically no 
capsules (!), which usually killed mice when administered in the 
dose of 1/100,000-1/400,000 c.c. of a twenty-hour broth culture. 
The chemical analysis of this extract showed that it consists almost 
entirely of specific polysaccharid. 

2. An extract prepared by the same method from a very attenu
ated strain of B. anthracis (which kills mice in 20% of cases in a 
dose of 1/500 c.c. of a 20-hour broth culture) and containing only 
a relatively small proportion of the specitic polysaccharid ; it mainly 
consists of substance P (capsular). 

3. Dr. lvANOVICS was good enough to place at our disposal a 
quantity of substance P prepared in his laboratory, which we used 
for comparison with the two extracts mentioned above. 

Anti-anthrax serum : The sera employed were obtained from 
immunised horses, whose state of immunity had been maintained 
(in some cases for more than seven years) by a series of reinocula
tion& every forty days on an average and terminating with a further 
bleeding. 
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The method employed for immiUiising the horses is outlined below: 

The initial immunisation of the horses lasts for seven months on 
an average. The antigen inoculations consist in the administration 
of Pasteur's vaccine II to begin with, followed by the administration 
of virulent bacilli (every eight days). We use three routes for the 
injections : intradermal (at the beginning of the immiUiisation 
process), intradermal and subcutaneous from the fourteenth to the 
twenty-fourth inoculations ; after that the antigen is administered 
intravenously only. The maximum quantity of virulent culture 
administered (thirty-third inoculation) consists of the bacilli grown 
on two Roux dishes, the bacilli being suspended in 100/150 c.c. of 
physiological saline solution. The test bleeding is carried out ten 
days after the last antigen injection. 

The following table shows the limit precipitin titres for a certain 
number of our sera. Each serum is given the name of the horse 
from which it was obtained. The second column shows the year 
in which immWlisation was begun. 

Table t. 

Year in which Extract C.F.35 Extract C.5 
Sera immunisation (attenuated (virulent bacillus 

was begun bacillus with a large with practically no 
number of capsules) capsules) 

1. Rusca ..••• 1931 1/128,000 1/4,000 
2. Sadova .••• 1931 1/32,000 1/1,000 
3. llarie ..... 1931 1/16,000 1/1,000 
4. Rio .••.••• 1934 1/16,000 1/500 
5. Crin ...... 1935 1/8,000 1/500 
6. Virlez ..••• 1936 1/2,000 1/500 
7. Bujor .... 1936 1/2,000 1/100 
8. Strigoi .... 1937 1/500 1/80 
9. Despot •..• 1937 1/160 1/20 

10. Roma .•••• 1937 1/500 1/100 
11. Sorento •••• 1937 1/80 1/40 
12. Tenerif •..• 1937 1/500 1,160 
13. Cerna ••..• 1937 1/80 1/20 
14. Neapol •••• 1937 1/20 1/20 
15. Plevna •••. 1937 1/100 1/20 
16. Spaima •.•. 1937 1/500 1/80 
17. VIsco! ...•• 1937 1/80 1/40 
18. Slnaia ••..• 1937 1/160 1/40 
19. Berta ..... 1937 1/2,000 1/160 
20. Dolna ••••• 1937 1/80 1/40 
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We are indebted to Dr. lvANovJcs for a small quantity of rabbit 
serum immunised against anthrax, and for a sample of purified 
substance P prepared by him, which enabled us to ascertain, as 
compared with our horse sera, the precipitin titre of his serum 
with our different extracts, and also the precipitin titre of our sera 
with the substance P prepared by him. 

Table 2 shows the results of these titrations : 

Table 2. 

Year Diaiysed Crude Crude 
in extract extract extract 

which C.F.35 C.F.35 C.5 lvANOvtcs• 

Sera lmmun- (attenuated (attenuated (virulent extract 
isation bacilli with bacilli with bacilli with (substance 

was large_ a large practically P) 
begun number of number of no 

capsules) capsules) capsules) 

1. Rusca •••••. 1931 1/256,000 1/128,000 1/16,000 1/128,000 
2. Sadova •.••• 1931 1/128,000 1/256,000 1/64,000 1/256,000 
3. Ilarie ••..••• 1931 1/64,000 1/128,000 1/4,000 1/64,000 
4. Rio ..•..•.. 1934 1/64,000 1/32,000 1/4,000 1/128,000 
5. Crin •.•••••. 1935 1/128,000 1/32,000 1/4,000 1/2,000 
6. Vlrlez •••••• 1936 1/1,000 1/4,000 1/500 1/2,000 
7. Bujor .•.••• 

1 

1936 1/2,000 1/2,000 1/1,000 1/1,000 
8. 1VANOVIC8 •• rabbit 1/256,000 1/256,000 1/256,000 1/256,000 

In examining these two tables, the following points should be 
taken into consideration : 

(1) The horses the immunisation of which was begun the longest 
time ago furnished sera with the highest precipitin titre (Rusca 
serum, seven years ; Sadova serum, seve11 years). 

On the other hand, although their state of immunity was equi
valent from a practical standpoint (measured by their resistance 
to inoculation of a same dose of antigen) horses, the immunisation 
of which was begun more recently, yielded sera the precipitin titre 
of which was very low or practically nil. 

(2) As regards the various extracts employed : extract C.F.35 
(attenuated bacilli with a large number of capsules), whicli contains 
comparatively little substance C and a great deal of substance P 
(capsular), is a better precipitinogen than extract C.5 (which is 
obtained from a highly virulent bacillus and consists almost entirely 
of substance C). 
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IvANovtcs' purified extract (substance P) comes between the two. 

(3) On comparing the precipitin titre of the same serum with 
the three precipitinogens employed, we found that the antibody 
which precipitates the capsular substance appears to exist at a 
higher titre in most of our sera than the antibody of an antipoly
saccharid nature ("'hich acts on extract C.5) : see, for instance, 
Sadova serum, Rusca serum, etc. 

Protective action : The protective action of these sera on animals 
infected experimentally was studied on mice and guinea-pigs. 

As a test for virulence, we selected strain C.5, isolated from the 
spleen of a sheep. A large number of ·preliminary tests showed 
that the virulence of this bacillus -20-hour peptonised broth culture 
-injected subcutaneously was as follows : 

1/200,000 c.c. kills mice weighing from 17 to 18 grammes 
in 3 to 7 days ; 

1{400,000 c.c. kills 80% of mice weighing from 17 to 
18 grammes in 3 to 8 days. 

1/100,000 c.c. kills guinea-pigs weighing 300 grammes in 
4 to 5 days. 

On several occasions, we have observed considerable differences 
in the virulence of the same strain, according to whether it is culti
vated on agar or in broth, an agar culture ofthe same age being in 
every case less ~irulent : 

1/25,000 c.c. of an agar culture of a given strain is needed 
to kill a mouse weighing from 16 to 18 grammes, whereas 
1/400,000 c. c. of broth culture of that same strain is s1•fficient 
to kill eight to ten mice of that weight. 

As a rule, we employed for our tests in vivo from four to five 
minimum lethal mouse doses injected subcutaneously. 

The serum to be assayed was administered in quantities varying 
from 0.1 c.c. to 1 c.c. 

The serum was injected under the skin into the peritoneum or 
intravenously. 

In some experiments, we injected the serum twenty-four or 
thirty-six hours before inoculation with the virulent culture, in 
other series at the same time as the culture (serum administered 
intravenously and culture administered subcutaneously). 
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Lastly, for a third type of experiment the serum was administered 
after the cult~·re. 

Some of the results of assay are given belo"' : 

0.2 e.e. 0.4 e.e. 0.1 e.e. 
serum serum oerwn 

Rusca serum •••• ·l Precipitin titre between I 8f10 8/10 3/10 
Darle serum • • • • • . 1/28,000-1!256,000 8/10 4/10 5/10 

~-···~ ! 
10/10 9/10 7/10 

Rio serum • • • • • • . Precipitin titre between 10/10 8/10 10.t10 
Bujor serum • • • • • 1/2,000-1/32,000 9/10 8/10 9/10 
Vlrlez serum ••..• 9/10 9/10 9;10 

0.1 e.c. 0.2 c.c. 0.4 e.c. 
serum serum serum 

IVANOVICS serum (1/256,000) ••••••••••••.•••• 9/10 4/10 S/10 
Sadova serum (1/256,000) •.•.•••••••••••.••• 9/10 9/10 7/10 

(1) There is undoubtedly a parallelism between the precipitant 
action of a serum in vitro and its protective power in vivo. When 
the serum is injected into the peritoneum (twenty hours before the 
infecting injection) we find that the number of surviving mice 
increases with the dose of serum employed and its precipitin titre 
in vitro. 

(2) The same parallelism is found when the serum is administered 
intravenously (simultaneous injection of the serum into the vein 
and of the bacilli under the skin). 

Rusca serum (1/128,000) ...................... . 
Bujor serum (1/2,000) ........................ . 

Rusca serum (1/128,000) ...................... . 
Sinala serum (1/160) .......................... . 

0.15 e.e. 
serum 

717 
617 

0.2 c.c. 
serum 

6/7 
6/7 

0.3 c.c. 
serum 

3/7 
5/8 

0.4 c.c. 
oerum 

S/7 
717 

(3) The same tests appear to show that too large doses of a serum 
rich in precipitant antibodies would have an unfavourable effect on 
the course of the infection. 

IVANOVICS serum (1/256,000) •., •• ,, •• , ••. , • , 
Sadova serum (1/256,000) ••••••••••••••••••• 
Crln serum (1/32,000) ..................... .. 

0.2 c.e. 0.4 c.c. 1 e.e. 
serum serum serum 

2/5 
8/10 

10/10 

5/5 
8/10 
9/10 

415 
10/10 
7/10 
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The same quantities of a serum poor in precipitant antibodies 
appear to have a more marked protective action in certain cases. 

(4) The lvANoVIcs (rabbit) serum, which has a very high titre 
of capsular antibodies but is also very rich in polysaccharid anti
bodies, has the most marked protective power in vivo. (fhe horse 
serum at our disposal which was richest in polysaccharid antibodies 
had an antipolysaccharis !itre of 1/64,000, whereas the lvANovrcs 
serum had a marked precipitant action with a titre four times as 
high.) 

0.1 e.e. 0.2 e.e. 0.4 e.e. 
serum serum serum 

IVANOVICS serum (1/256,000) . . . . . . . . . . . • . . . . 9/10 
Sadova serum (1/64,000) . . . . . . . . . . . • . . . . . . . • 9/10 

CoNCLUSIONS 

4/10 
9/10 

3/10 
7/10 

1. These tests show that the protective value of an anti-anthrax 
serum depends on its precipitant antibodies. 

2. A good anti-anthrax serum should contain at least two 
precipitins : 

(a) The anticapsular precipitin ; 
(b) The antipolysaccharid (or better the antisomatic) 

precipitin. 

3. The capsular antigen (represented by the ToMSCIK and 
lvANovrcs substance P) undoubtedly plays a very important part 
in anthrax immunity. 

We are, however, inclined to believe that, from an immunological 
standpoint, at least equal importance should be attached to the 
somatic antigen of B. anthracis, which, in our extracts, is represented 
by the polysaccharid fraction. It is the sera with the highest titre 
of antibodies acting on both antigen fractions which give the most 
active protection. 
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••• 
In .order to confirm these findings, we propose to continue these 

researches by studying ! 

(1) Sera with a high titre of capsular antibodies (prepared, 
·for instan~, from attenuated bacilli which are very rich in 
eapsular substance) ; 

(2) Sera with a high titre of somatic antibodies (prepared 
from killed bacteria obtained from virulent strains. without 
capsules). 
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Annex 4b. 

THE STANDARDISATION OF ANTI-ANTHRAX SERA 

By 

Dr. G. IVANOVICS, 
Institute of Hygiene, Szeged (Hungary). 

In 1895, SCLAVO and, independently of him, MARCHOUX dis• 
covered that the serum of sheep inoculated first with attenuated, 
and then with fully virulent, anthrax bacilli effectively protected 
rabbits against anthrax infection administered in lethal quantities. 
The serotherapy and seroprophylaxis of anthrax are based upon this 
observation. 

In the field of serotherapy, many attempts have been made to 
devise a reliable way of determining the activity of the various 
immune sera employed, but no method has yet been developed 
which could be used to arrive at an international standardisation. 
This lack of an adequate method is, in our opinion, due primarily 
to the fact that the activity of the immune sera produced up till now 
is too low to be accurately assessable in numerical terms by pro
ceduresinvolving the experimental errors which attach tothemethods 
of assay so far available. Most of the latter do not, indeed, profess 
to determine the protective power of a serum in" units of activity ", 
but claim only to show, on the strength of certain conventions and 
experiments, whether it is" ineffective ", " adequate " or" highly 
efficient". 

Even the most widely used test, that of SoBERNHEIM, yields no 
more than a general indication of this kind. It consists essentially 
of the intravenous injection into five rabbits of quantities of serum 
ranging from 2 to 5 c.c., followed by the subcutaneous injection of 
a one-thousandth loopful of a fully virulent culture. Given full 
virulence, such a dose is certainly lethal ; it is, in fact, usually 
equivalent to several m.I.d. A sixth rabbit serves as a control, and 
is either left altogether untreated or intravenously injected with 
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normal serum. Referring to his method, SoBERNHEIM (1) says : 
.. The experience of many years bas shown that an anti-anthrax 
serum may be regarded as utilisable if not less than two of the 
previously treated animals survive and the remainder do not die 
until after the control animal. Completely regular series showing 
a direct correspondence between the dose of serum and the immunity 
of the animals are, however, of rare occurrence." He adds that if 
more than two animals survive, the serum should be regarded as 
highly efficient. 

In practice, as SoBERNHEIM himself admits, the results obtained 
by this test give a very irregular picture of the protective power of 
the sera concerned. Experimental records show that the survival 
rate among treated animals does not exceed 30-50%. On the other 
band, to diminish the dose of infection would be to accentuate 
individual differences and thereby to introduce a large factor of 
error in the interpretation of the results. 

Ascou's (2) test is performed on guinea-pigs. Here, however, 
the method in itself is inadequate, for only strains of attenuated 
virulence are used for infection, so that the protective power of the 
serum is not tested in relation to infection as under natural condi
tions. Moreover, though carried out under strict experimental 
conditions, this test yields results which are no more reliable and 
no more reducible to exact values than that of SoBERNHEIM. 

MENDEZ' method (3) is similar to that of Ascou in that it also 
uses guinea-pigs. On the other band, it involves an attempt to 
assess activity in numerical terms, one immunity unit being the 
amount of serum which retards the death of animals infected with 
1,000 lethal doses of an attenuated anthrax strain until six to eight 
hours after the death of the controls. 

RICKMANN and JosEPH (4) modified Ascou's method and, in 
addition, introduced the principle of assaying unknown sera in 
relation to a standard serum, the latter being any serum of which 
1 c.c. protects a 250-gramiDe guinea-pig against 2 m.l.d. 

Reference may also be made to LusZTIG's rat test (5). Never
theless, even allowing for the results obtained by the author him
self, this method does not appear to be satisfactory, and those 
workers who have tried it themselves (6) consider the SoBERNHEIM 
test to be more reliable. 
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As already stated, the failure to devise an acc~rate test for the 
assay of anthrax immune sera is perhaps to be ascnbed not so m~ch 
to the defects of the methods employed as to the low protective 
power exerted by the therapeutic sera so far produced. . 

That the general opinion of the efficacy of serotherapy lD human 
anthrax should nevertheless be favourable is probably due to the 
fact that the protective and curative properties inherent in the sera 
take effect more successfully in the human organism, which is less 
sensitive to this form of infection than that of any of the experi
mental animals used. It should be said, however, that some cli
nicians take a less favourable view of the therapeutic properties 
of anti-anthrax sera, and it must be admitted that there is as yet 
no conclusive clinical evidence of their value. Especially have 
there been no comparative observations of the results of treatment 
with, respectively, the immune and the normal serum of the same 
animal species. Yet the non-specific action of serum is a factor 
which must be allowed for, particularly since the quantities admi
nistered in the serotherapy of anthrax are large (650-1,000 c.c.). 
Now it is a well-established fact that such treatment only benefits 
local anthrax processes, and, in conjunction with this, it is pertin
ent to reflect that there is a great deal of other evidence showing 
the favourable effects of non-specific protein treatment upon local 
infectious inflammations. At the same time, though the non-spe
cific factor is thus undoubtedly to be reckoned with, it must be 
remembered that experiments on animals also yield evidence of a 
specific effect, even though not very powerfully exerted. 

Experience has, in fact, shown that the sera of various animals 
(horses, asses, oxen, etc.) injected first with attenuated and later 
with virulent strains of anthrax exert a slight protective action 
against infection in experimental animals, when they are admi
nistered therapeutically. Their protective activity-assuming that this 
can be quantitatively assessed-is not, however, associated with the 
presence, in co-variant proportions, of any antibody which would afford 
a possibility of measuring it, or of demonstrating its existence, in vitro. 

This is why, up till now, serological methods could not be used 
for the assay of these sera. 

Recently, however, rabbit serum has been produced, which has as 
yet only been examined under experimental conditions, but which 
forms an exception in this respect, for it contains a demonstrable 
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antibody against the specific substance of the anthra:e bacillus capsule. 
The part played by the anti-capsular antibody in anthrax immun

ity-as studied by ToMCSIK and his fellow workers-is in some 
respects analogous to, though apparently less important than, that 
of a similar substance observed by American workers in the course 
of their sfudies on pneumococcus immunity. The anthrax anti
capsular antibody can be produced by the intravenous injection 
into rabbits of large quantities of heat-killed encapsulated anthrax 
bacilli (7, 8) and gives a specific reaction with the capsular sub
stance (7). The latter, unlike that of the pneumococcus, is not a 
polysaccharid but a polypeptid (9). In addition to precipitating 
the purified capsular substance in highly dilute suspensions, these 
sera also agglutinate the encapsulated bacilli (10) and produce with 
the capsules the so-called " Quellungsreaktion" which has been 
observed, under like conditions, with the pneumococcus (11). 

With these in vitro characteristics, this serum combines the 
highly important property of conferring on mice a marked degree 
of resistance to anthrax infection (12, 13, 14), and this passive 
immunisation of an animal which is notoriously sensitive to anthrax 
infection mag be attributed to the anti-capsular antibody. The pro
tective action of rabbit serum containing this substance is shown 

Table 1. 
The Protedive Adion of Difltnnl ComDIU'I:ial Antl-anthraz Hone Sua 

and of Rabbit Sua containing Anti-capsu/u Antibody. 

Anti-anthrax serum Number of mice Number of mice 
infected aurvtving 

Horse serum (Germany) .••..••.•.. 6 2 
Horse serum (C.S R.) ••.•..•••..• 6 0 
Horse serum (Hungary) ••••.••... 4 0 
Horse serum (U.S.A.) .••••..•..•• 4 0 

Rabbit serum, No. P.III. •......•• 6 6 
Rabbit serum, No. P.IV •.•..••••. 6 6 
Rabbit serum, No. O.V •••.•...... 6 6 
No serum (control) ............... 6 0 

The rabbit sera were produced by TOMCSIK and IVANOVICS. The horse sera 
did not, but the rabbit sera did, contain anticapsular antibody. Serum 
treatment: 1 c.c., subcutaneously. The mice were infected, a few hours after 
serum treatment, with about 10-15 d.l.m. of an anthrax-strain (No. A.,) of 
moderate vlrulente. 
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in Table 1 (14) comparatively with the effect upon mice of commercial 
therapeutic anti-anthrax (horse) sera containing no anti-capsular 
antibody. As will be seen from the table, the sera used were 
produced by the institutes of a number of different countries. 

The experiments recorded in this table were not carried out with 
fully virulent strains. It has been found, however, that rabbit 
serum containing the anti-capsular antibody confers a marked 
degree of protection against infection with a strain of full virulence. 
Thus, 1 c.c. of the serum of a rabbit immunised with heat-killed 
encapsulated bacilli usually protects mice adequately against 20 to 
100 lethal doses, and it is even possible to obtain sera so highly active 
that 0.5 c.c. will protect mice against several thousand lethal 
doses. Table 2 sets forth the results of tests with sera of this kind. 

Table 2. 

TM ProtectiVIJ Action of a Highlv· Potenl Anlhraz Serum containing Anti-capsular Antibodv. 

Amount of serum in c.c. 

lnfc.>cting dose o.s 0.1 0.05 No serum 
(in slant-agars) 

Number of Number ol Number of Number of 
animals animals animals animals 

Jnoc. Survl- lnoc. Survi- lnoc. Survi· Jnoc. Survl-
ving vlng ving ving -- -- -- -- -- -- -- --

1/10,000,000 ... 3 3 3 3 6 
1/1,000,000 .... 3 3 3 3 3 1 9 
1/100,000 ....•. 3 3 3 2 3 0 6 
1/50,000 ...... 5 5 
1/10,000 ....... 3 3 
1/5,000 ....... 3 3 

Ser~m (No. XVI), subcutaneously. Sixteen hours after the serum treatment, 
the m1ce were infected subcutaneously with a fully virulent strain (A,.). 

~ regular parallelism is found to exist between the protective 
action of the anti-capsular antibody and the amount of serum 
~mp~oye~ or the dose of infection administered ; we are therefore 
JUstified ~n assu~ing that an exact method of assay can be found. 
~ere ts sufficient experimental evidence to show that the pro-

tectwe efficacy of the s f bb · . . erum 0 ra Its tmmumsed with heat-k'll d 
encapsulated bacilli is related to its anti-capsular antibody co~te~t 
(12, 13, 14). In th.is connection, it has been established : (1) That 
the serum of rabbits thus inoculated which prove refractory and 

3 
0 
0 



BIOLOGICAL STANDARDISATION 841 

produce no anti-capsular antibody fails to exert any protective 
action ; (2) that the absorption of this antibody in vitro by means 
of specific capsule substance impairs the protective power of the 
serum ; and (3) that passively immunised mice may be deprived 
of their protection by the injection of minute quantities of purified 
capsule substance. 

This discovery of the existence of an antibody against the capsule 
of the anthrax bacillus opens up new possibilities in regard to the 
production ·and assay of anti-anthrax serum. It is doubtful, 
however, whether experimental evidence confined to the satisfactory 
protection of mice enables us to look with confidence to the success
ful administration of anti-capsular antibody in human therapeutics. 
Another problem which remains to be solved is that of the produc
tion in sufficient quantities of serum containing this substance, since 
at present the only reliable method known to us is that of production 
by means of rabbits. This is a matter of some impQrtance, for, even 
in rabbits, the process is attended by considerable difficulties. 

Thus, in the course of their experiments, ToMCSIK and STAND

VIes (8) immunised 164 rabbits with killed encapsulated anthrax 
bacilli. Of these, forty-two, or 25%, died in the course of immunisa
tion, whilst, among the remaining 122, only seventy-seven produced 
serum containing anti-capsular antibody in any useful quantity. 
It is thought that conditions of anti-capsular antibody production 
are as unfavourable in other animals, notably in horses, which are 
otherwise most suitable on practical grounds. This is evidenced 
by the trials we ·have made with the immunisation of horses. 
Although carried out with great care and by means of anthrax 
strains with marked capsule production, they have given a result 
in some only of the animals. In no case, moreover, has any of the 
horse serum so far obtained contained anything more than a slight 
amount of anti-capsular antibody (16, 17). It should be added 
that a fairly large number of commercially marketed anti-anthrax 
immune sera have been tested and have been found to contain 
none of the antibody (14, 18). 

In these circumstances, it appears doubtful whether the routine 
bulk production of anticapsular anti-body is a practical possibility. 
Even if it were, however, its value for use in human therapy is still 
open to question, since there is as yet nothing to show whether the 
protective effect observ,ed in mice would also be obtained in man. 
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In animals other than mice it is not, for attempts to immunise them 
with anti-capsular antibody failed (14, 1 9). Rabbits and guinea
pigs treated with this substance (5 c.c. serum) died just like the 
control animals, save perhaps that they lived a little longer. Even 
prolonged injection of killed encapsulated anthrax bacilli failed to 
confer protection upon rabbits, whose serum proved effective, 
however, in the experimental passive immunisation of mice. Appar
ently, then, only the mouse is able to benefit by the protective 
action of the antibody, and we really do not know at present 
whether the human organism is similarly endowed or is as refractory 
as that of the other animals tested. 

That the anti-capsular antibody plays but a secondary part in 
producinl! immunity to anthrax is further confirmed by our failure 
to detect its presence in the organism of actively immunised rabbits. 
The redema fluid of toluene-treated rabbits was subcutaneously 
injected into otherrabbitsaccording to the method laid down by BAIL. 

As a result, the animals became immune to several lethal doses of 
infection, but it proved impossible to detect any anti-capsular antibody 
in their blood or organs (20). The serum of such rabbits conferred 
but little protection on mice, though the rabbits themselves displayed 
a high degree of immunity. In fact, they survived the administra
tion of several thousand lethal doses. Some of the mice injected 
with 1 c.c. of the serum proved to be either altogether unprotected 
or able, at best, to resist a few lethal doses of infection (see Table 3). 

Table 3. 

Proleclio. Adion of a Rabbit Serum obtained from Rabbits immunised 
with (Edema Fluid (by Bail's Method). 

Serum treatment 

Infecting dose Serum of immune Serum of normal No serum 
(in slanl-at(ars) rabbit rabbit 

Number Number Number Number Number Number 
inoc. surv. inoc. surv. inoc. aurv. 

1/10,000,000 ............ 3 3 3 0 9 
1/1,000,000 •........... 9 4 3 0 5 
1/100,000 ············· 5 I 3 
l/10,000 .............. 3 0 

The serum of immune rabbits did not contain anti-capsular antibody. The 
amount of serum Injected was l c.c. The mice were infected subcutaneously 
with a fully virulent anthrax strain (A.,). 

2 
0 
0 
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CoNCLusioNs 

The evidence set forth above indicates that immunity to anthrax 
may be established by several different mechanisms. The immune 
sera severally produced by these mechanisms are known to be of 
different types. 

One type of immune serum (hereafter referred to as type I) is 
obtained by injecting killed encapsulated bacilli into rabbits. These 
animals are not themselves immune, but their serum is highly 
effective against the experimental infection of mice. Its protective 
power is associated ~ith the presence of a capsular antibody, and 
this circumstance opens up prospects of arriving at an accurate 
method of assay. This type of serum, containing considerable 
amounts of anti-capsular· antibody, is not to be found among the sera 
marketed for . therapeutic purposes. Experience shows that the 
production of immune serum containing anti-capsular antibody 
presents great difficulties, and the supplies at present obtainable 
are sufficient only for experimental purposes. 

The immune sera belonging to the other type (type II) seem to 
be produced and to act in a wholly different manner, They are 
obtained from animals actively immunised by the injection of living 
bacilli or redema fluid. The animals in question (rabbits, horses, 
etc.) themselves display a high degree of resistance to anthrax 
infection, but their serum confers but little protection, if any, upon 
mice, and is liable, moreover, to great individual variations in 
activity. It does, however, engender a· certain, very small, measure 
of immunity in rabbits and guinea-pigs. The anti-anthra:e sera on 
sale for therapeutic purposes are of this type. There do not, at present, 
appear to be any prospects of arriving at a standardisation in exact 
numerical terms, and the older methods of assay, affording only a 
rough general indication, must continue to serve for the time being. 

Having regard to all the difficulties thathavebeen discussed above, 
it is considered that the question of exact assay and standardisa
tion cannot be profitably taken up until the role and properties of 
the various types of serum in human therapeutics has been eluci
dated. This question, in turn, cannot be broached until type I sera 
containing anti-capsular antibody are produced on a large scale. 

11 
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The study of the therapeutic properties of these various sera will, 
however, be greatly facilitated if success can be achieved in pro
ducing type II sera in a form that will act more effectively upon 
experimental animals than the sera utilised in the past . 

••• 
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Annex 5. 

THE PREPARATION OF A SECOND INTERNATIONAL 
STANDARD FOR STAPHYLOCOCCUS ANTITOXIN 

By 

M. LLEWELLYN SMITH, 

National Institute for Medical Research, Hampstead, 

tn collaboration with 

J. IPSEN, 

Department of Biological Standards, State Serum Institute, Copenhagen. 

In 1934, the Permanent Commission on Biological Standardisation 
accepted a dry, stable standard preparation of staphylococcus anti
toxin, prepared at the National Institute for Medical Research, 
Hampstead, as the international standard for this antitoxin. 

The stock of this standard, maintained at the State Serum 
Institute, Copenhagen, has, in the past four years, been depleted 
more quickly than had been anticipated, owing to an unexpected 
increase in the number of laboratories requiring the standard. At 
present, about flf"ty laboratories are supplied with the half-yearly 
routine issue from Copenhagen. 

THE SELECTION OF A SAMPLE OF .ANTITOXIN SUITABLE 

FOR USE AS A STANDARD 

In 1935, Dr. P. HARTLEY, by an arrangement made between 
Sir Henry i:)Au: and Dr. Th. ~ADSEN, undertook the work of the 
replacement of the standard and the selection of a sample of staphy
lococcus antitoxin suitable for_the purpose. 
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In 1935/36, observations were made indicating that ~differ"e.nt 
values were returned for the potency of the same sample of staphy
lococcus antitoxin according to the method employed for comparing 
the sample with the international standard. An explanation of the 
discre[iant results has since been obtained by LLEWELLYN SMITH 
(I!l3'i)l But at the time when the selection of a sample of antitoxin 
for the· preparation of the second standard was undertaken, the 
cause of the discrepant results was not known, and it was thought 
possible that they might be due to qualitative differences among 
samples of staphylococcus antitoxin, such as were known to occur 
among samples of tetanus and diphtheria antitoxins. · 

With this possibility in mind, it was decided to make as complete 
a study as possible of a series of samples of staphylococcus antitoxin. 
prepared in dilTerent laboratories, by a ,-ariety of methods and by 
means of toxins prepared from different strains. From the results 
of this enquiry, it was anticipated that the Commission would be 
able to decide which of the samples examined would be most 
suitable for adoption as the new standard preparation, or whether 
a more truly representative standard would be provided by a 
" pool " or mixture of some or all of the samples. 

Accordingly, in the spring of 1936, the Lister Institute, Elstree, 
the WeJlcome Physiological Research Laboratories, Beckenham, the 
Connaught Laboratories, Toronto, the Pasteur Institute, Garches, 
and the Lederle Laboratories, Pearl River, New York, were asked 
whether they could supply quantities of up to 4 Iitres of unconcen
trated staphylococcus antitoxin without preservative and of as 
high a potency as possible. In due course, samples were very 
kindly supplied by each of these Institutes, as indicated in Table 1. 
The quantity asked for was rather large, but it was necessary to 
prepare in advance for the possibility that any one of the five 
samples might be ultimately adopted as the new international 
standard. 

THE ASSAY OF THE FIVE SERA 

At Hampstead, the potencies of the five sera were determined 
by various methods, based upon the same biological reactions as 

1 M. LLEWELLYN SMITH : " The Influence of Glycerol on the Skin Necrosis 
produced by Staphylococcus Toxin", Brit. J. E:z:p. Path., 1937, 18, page 265. 
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were used in the establishemnt of the first international standard 
for staphylococcus antitoxin ~_namely : · 

(a)· By the hremolytic method using rabbit erythrocytes ; 
. (b) Intracutaneously, in guinea-pigs ; 

(c) Intravenously, in mice. 

The .assays by methods (a) and (b) were carried out at difJerenb 
levels of testing and by means of toxins prepared from a variety 

. of .diiJerent strains. Assays by method (a) were also performed 
usil)g different times of contact of toxin and antitoxin before injec
tion •. Iil all, at least sixteen determinations were made of the 
antitoxic potency of each serum. 

The results of these extensive tests Jed to the following conclusions: 

(1) The antitoxic titres of the five sera are, within the limits 
of error of the tests, independent of the methods or toxins used. 

(2) The assays made at different antitoxin levels and with 
_ different combining times resulted in the same estimates of 
potency,· thus indicating that none of the five sera differed 
markedly in quality from the present international standard. 

The mean potencies obtained are recorded in Table 1 in which 
are also recorded the estimated standard errors of the means. 
These estimates are larger than the true values, because equal 
" weight " was attached to all determinations. It appeared 
unnecessary to go to the trouble of calculating weighted figures as 
the precision of assay is obviously of a high order. 

Additional comparisons of the five sera and the international 
standard were carried out at Copenhagen. The sera were assayed 
by the intracutaneous method in rabbits and by the hremolytic 
method using rabbit red cells, the latter test being performed by 
a special technique permitting the comparison of the reaction curves 
of the five sera. 

The results obtained at Copenhagen agreed perfectly with those 
obtained at Hampstead, and no significant difference in the qualities 
of the five ·sera was detected. 

· a P. HARTLBY and M. LLEWELLYN SMITH:" A Proposed International Standard 
tor Staphylococcus Antitoxin ", Quart. Bull. Htallh Org., League of Nations, 
special number, 1935, page 68. 
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Table 1. 

SUMMARY OF !NvESTIOATION OF FIVE SAMPLES OF STAPHYLOCOCCUS ANTITOXIN 

Mean Coem-
No. Indica- Quantity 

Strain potency cient of No. 
Supplied used in (interna- om. varia .. of ol ling available immun- tiona I tion assa,.-s sam- tltre of by (e.e.) tsation units % pie sample per e.c.) -- -- ----

1 •••. Abyss Lister 3,700 Wood 409 2.97 0.73 18 

Institute 46 

2 .... L Lederle 3,500 Wood 200 3.7 1.85 16 

Laboratories 161 

3 .... 6915 Wellcome 5,000 Wood 412 4.67 1.13 16 

4 

5 

Laboratories 46 

645 Connaught 3,200 Wood 209 2.82 1.35 16 .... 
Laboratories 46 

S355 Pasteur 1,000 72 289 5.8 2.00 16 .... 
Institute 

The results of all the investigations were presented to Dr. MADSEN, 
Chairman of the Permanent Commission on Biological Standardisa
tion. After consideration of all the data and having regard to the 
facts, first, that no significant difference in quality in the five 
samples had been demonstrated and, secondly, that the most potent 
serum (6915) was available in amount sufficient to satisfy the inter
national and British requirements for about fifty years, Dr. MADSEN 
recommended that, rather than prepare a pool of two or more sera, 
serum 6915, prepared by the Wellcome Laboratories, should be chosen 
to replace the first international standard for staphylococcus antitoxin. 

Table 2 (see opposite page) contains the results of the assays of the 
liquid serum 6915 performed at Hampstead and Copenhagen. 

THE PRODUCTION OF A DRY, STABLE PREPARATION FROM 
THE LIQUID STAPHYLOCOCCUS ANTITOXIN, 6915 

The conversion of the chosen sample of staphylococcus antitoxin 
into a dry, stable preparation was <arried out at Hampstead, the 
usual method 1 employed at this Institute being adopted. By 

1 P. HARTLEY : " A Simple Laboratory Method for the Desiccation of Serum 
and Other Protein Solution ", Quart. BulL Health Org., League of Nations, 
special number, November 1936, page 735. 
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Table 2. 

DBTBIUIINATioNs oP TBB ANTIToXIc PoTBNCY op TBB LIQUID Ssau11 6915 

Method of Toxin and Level of 
Potency Dose lnte,... 

Laboratory (intema- val between 
assay a train le1Ung Uonal units IUceeMiVP 

per c.e.) mixtures 

"" 47.Wood 46 Lh 430 5 
4A.Wood 46 Lh 410 5 

' 4A.Wood 46 Lh 400 5 
4A. Wood46 Lh/2 460 10 
4A.Wood 46 Lh/10 400 10 

Hremolysls 4A.Wood 46 Lh/201 410 20 
of rabbit < 4A.Wood 46 Lh/100 400 50 
red cells Bigger Ao. Lh 410 10 

Hampstead N~lls 37· Lh 410 10 
Mx 31 Lh 410 10 
Malmo30/30 Lh 400 10 
Dolman 24 Lh 400 10 
46A. Barrs Lh/2 420 10 

Mouse Intra-~ 
venous • • • • 47.Wood 46 L+ 440 10 

lntracuta- ~ 47.Wood 46 Lr 380 10 

I neous (gul- 46A. Barrs Lr/10 410 10 
nea-plg) ••• 

Hre':~lysls of \ Walker V /37 Lh/2 418 10 
rab t red~ Walker V/37 Lh/2 447 10 

Copenhagen 
cells •••••• 

lntracuta-
neous (rab-
bit) •.••••• WalkerVJ37 Lr/151 412 10 

I Lh/20 - the test dooe of 11 h.,molysln lu•t neutralised by 1/20 unit antitoxin. 
• Lr/lli - the test dose ol necroU.ing toxin just neutralised by 1/IS unit antitoxin. 

means of a precision apparatus and with aseptic precautions, 
exactly 5 c. c. serum were distributed into each of about 800 ampoules. 
Samples taken at different stages during the distribution were all 
found to be sterile. The serum was then exposed to the dehydrating 
action of phosphorus pentoxide in vacuo until no further loss in 
weight occurred, as evidenced by the periodic weighings of ten 
selected ampoules. The ampoules were then tilled with pure, dry 
nitrogen gas, sealed and placed in cold storage ~t- 2° C. to - 4o C. 
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THE AssAY OF THE DRY PREPARATION IN TERMS 

OF THE INTERNATIONAL STANDARD 

A preliminary test on the redissolved product showed the ampoule 
to contain 2,068 international units. Since the original material 
contained 412 international units per c.c. (Table 1), the content of 
antitoxin in each ampoule should he 412 x 5 = 2,060 international 
units. The conclusion was drawn, therefore, that no loss in potency 
had occured during the drying process. 

Table 3. 

DETERMINATION OF THE POTENCY OF THE REDISSOLVED SERUM 6915 

Laboratory No. of Titre Dose Inter-
performing Method of assay preparation (Jntematlonal val between 

test of new units per c.c.) successive 
standard tubes 

% 

Sa2 20 5 
20 5 

Sa3 20 5 
20 5 

Hremolysis of rab- Sa4 20 5 
bit red cells ...... 2~ 5 

Hampstead ~ sa5 20 5 
20 5 

Sa6 20 5 
20 5 / ... ~ ..... 

{gumea-p1g) ..... Sa3 20 10 
, Intravenous 

I {mouse) .....•... Sa2 22.5 10 
Sa2 20 4 

H.,molysls of rab- . 22 4 

Copenhagen 
bit red cells .....• Sa3 20" 4 

20 4 
( Intracutaneous I Sa2 20 5 

{rabbit) .•.••.••• Sa3 20 5 

M · ean of all values = 20.04. 

In order to obtain solutions containing 20 units p th 
contents of other am_poules were dissolved so that the :::~;~ts o~ 
one ampoule were contained in 103 c c F" h . · · JVe sue preparations 
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(Sa2-SaJ were made; Sa2, Sa40 Sa5 and Sa6 being prepared in 66% 
glycerol-saline, while ~3 was prepared in 0.01% merthiolate-saline. 
These solutions were all compared for potency with the corresponding 
solutions of the present international standard containing 20 units 
per c.c. 

The tests, which are summarised in Table 3, show that there is 
no significant difference in potency between any of the solutions 
prepared from different ampoules of the new preparation, and, 
further, that there is no significant difference in potency between 
these solutions and the corresponding solutions of the first inter-

• national standard. , 
n was therefore concluded that, when the contents of one ampoule 

of the new standard are dissolved ·in a 'volume of 103 c.c., the 
resulting solution contains 

20 international units in each c.c. 
/ 

DETERMINATION OF THE WEIGHT OF THE NEW STANDARD 
PREPARATION THAT IS EXACTLY EQUIVALENT TO ONE 
INTERNATIONAL UNIT OF STAPHYLOCOCCUS ANTITOXIN 

The weight of total solids contained in each of ten ampoules was 
determined and found to be : 

0.4878 gm. ; 0.4918 gm. ; 0.4888 gm. ; 0.4902 gm. ; 0.4902 gm. ; 
0.4866 gm. ; 0.4899 gm. ; 0.4879 gm. ; 0.4905 gm. ; 0.4911 gm. 
Mean = 0.48948 gm. 
a = 0.00164 Fffi. Coefft. of variation = 0.335%. 
am , 0.00052 gm. 

Thus, since each ampoule contains 2,060 international units, 

1 international unit of staphylococcus antitoxin is contained in 

489
·5 = 0.2376 milligrammes of the new standard preparation. 

2060 

SELECTION OF A SuiTABLE DILUENT FOR RouTINE 
ISSllES OF THE STANDARD 

Attention has already been drawn;tO a paper by LLEwELLYN 
SMITH, which shows that glycerol inhibits the .necrosis produced 
by staphylococcus toxin in the skin of guinea-pigs. 
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In November 1937, IPSEN investigated the influence of glycerol 
in intracutaneous assays of staphylococcus. antitoxin in rabbits. 
He found that even at the full L+ level, the assays were not 
influenced by the amount of glycerol contributed by the standard 
antitoxin. A possible explanation is that the rabbit's skin is about 
twenty times more sensitive than that of the guinea-pig to staphy
lococcus toxin, so that a dose of toxin containing 50 necrotic doses 
for the guinea-pig will contain 1,000 necrotic doses for the rabbit. 
It was found that a maximal concentration of glycerol would inhibit, 
not a constant amount of toxin, but rather a constant number of 
necrotic doses (about three) for both animals. It is suggested · 
that the effect of glycerol may be to inhibit absorption of toxin by 
the skin tissues. In practice, the difficulties due to the influence 
of glycerol in intracutaneous assays could be overcome by substi
tuting rabbits for guinea-pigs as test animals. But this would 
doubtless cause inconvenience in some laboratories, and it seems 
preferable to issue the standard antitoxin as a solution containing 
no glycerol. Preparations in saline solution containing 0.01% 
merthiolate have been examined and appear to be altogether 
satisfactory. 

Such preparations retain their potency unimpaired for periods 
up to one year at room temperature. 

It is therefore proposed in future to issue the international standard 
antitoxin as a solution containing 20 international units per c.c. in 
0.01% merthiolate-saline. 
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Annex 6 a. 

STANDARD DIPHTHERIA ANTITOXIN 

Report on Comparative Assays of National Standards 
in the Years 1934-1938 

Submitted by the Department of Biological Standards 
of the State Serum Institute, Copenhagen. 

853 

At the International Conference held in Paris in 1932, the Sub· 
Committee on Biological Standardisation adopted the Ehrlich 
unit as an international unit for diphtheria antitoxin. 

In order to make certain that the various sera adopted as national 
standards in different countries should always remain identical 
inter se, it appeared desirable that the Statens Serum Institut in 
Copenhagen, in its capacity as central laboratory, should proceed 
at least once a year to the comparative assay of such standard sera 
against the international standard in its safe-keeping. 

Up to 1934, this was done by the staff of the Statens Serum Insti· 
tut. The Ehrlich method of assay was used, and no discrepancies 
were found between the values claimed for the German, American, 
French and British standard preparations and the findings of the 
tests carried out at Copenhagen. 

After the establishment in 1935 of the Department of Biological 
Standards in the Statens Serum Institut, the late Director, Dr. Claus 
JENSEN, carried out this comparative testing by the rabbit intra
cutaneous method devised by himself. 

The intracutaneous assay of diphtheria antitoxin on rabbits and 
guinea-pigs is now used the world over, and seems to have replaced 
the Ehrlich method in many laboratories. It may be of interest 
to set forth the results of these comparative assays of national 
standards by the intracutaneous method. 
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Unti11937, the findings of these assays were sent each year to the 
central laboratories at Frankfort, Washington, Paris and London. 
Detailed descriptions of the reactions on rabbits were recorded. 
The activity of the sera was estimated in the usual way : comparison 
of the amounts of each serum giving the initial reaction. 

The mixtures of toxin and antitoxin were so adjusted that each 
dose of antitoxin differed from the next by 5%. The value assigned 
to a serum could therefore be regarded as accurate to within 5%. 

In some cases, the activity can be estimated more accurately 
by taking into consideration the intensity of the first reaction. An 
initial reaction greater than 8 mm. in diameter will justify the 
assumption that the end-point should be placed between the dose 
causing this reaction and the preceding dose, which produces none. 

Tabl,e 1. 

Assay on May 22nd, 1937: Test Dose, J LR f30. 

Standard lnterna- British Gennan French A mer-
tional lean 

Dilution 1 : 10 1 : 10 1 : 10 1 : 6 1: 6 

c.c. of serum dll. : 
0.115 .............. 0 0 0 0 0 
0.110 ............. 0 0 0 0 0 
0.105 ............. 0- 0 0 12 rl 0 
0.100 ............. 0 0 0 14 RI 10 r 
0.095 ............. 10 Rl 10 ri 8 ri 16 Rln 16 RI 
0.090 ............. 14 Rl 14 Rl 12 Rl 18 RIN 18 RI 
0.085 ............ 16 Rln 16 Rln 16 Rln 20RIN 20 Rln 
0.080 ............. 20 Rln 18 Rln 18 Rln 22RIN 26 RIN 

End-point ......... 0.0975 c.c 0.095 c.c. 0.095 c.c. 0.105 c.e. 0.100 e.c. 
Activity ........... 10.0 AU 10.2 AU 10.2 AU 5.56 AU 5.84 AU 
Labelled as ..... , ... 10.0 AU 100 AU 10.0 AU 6.0 AU 60 AU 

Abbreviations : r - slight redness R = pronounced redness 
i = slight Induration I - pronounced Induration 

. n = slight necrosis N - pronounced necrosis. 
For mstancdi~ : 10 Ri - pronounced redness, slight Induration of 10 mm 

average ameter. ' 

Table 2 summarises the results of comparative assays from 1935 
to 1937. The titre of the German standard was found to be equal 
to that of the international standard. The British 1935 issue, which 
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had been prepared from a new b~tch of dry serum (D.45 and D.46), 
appeared to b~ 5'}{, less active. In consequence of the test referred 
to, the dilution was changed, so that the British and international 
. standards in the following issues were of identical activity. 

Table 2. 

Date Level Intema- Brl- Ger- French A mer-
ol test tional tlsh man lean -- -- -- -- ---. 

April 2nd, 1935 .••.•• LR/30 10.0 9.5 . 10.0 5.18 5.56 .. 10.0 9.5 10.0 5.18 5.45 

•• 1o.o· 9.5 10.0 5.34 5.45 
June 20th, 1936 ••••• .. 10.0 10.0 10.0 5.71 5.71 .. 10.0 10.0 10.0 5.71 5.71 .. 10.0 10.0 10.0 5.42 5.71 
May 22nd, 1937 ..••. .. 10.0 10.2 10.2 5.56 5.84 .. 10.0 9.73 9.73 5.23 5.40 

Value claimed •••••• ........ 10.0AU 10.0AU 10.0AU 6.0 AU 6.0 AU 

The French and American standards appear to be definitely 
below the assigned value, the divergence ranging from 15% to 5% 
in the case of the French standard, and from 5% to 10% in the case 
of the American. 

• •• 
In 1938, these comparative tests were repeated in this department. 

The intracutaneous rabbit method was used, but the end-point 
was es~imated by a method proposed by Dr. G. RASCH. 

The method described above has the disadvantage that only 
the first reaction is taken into consideration. Unavoidable tech
nical errors in this reaction thus strongly influence the estimate 
of the activity. Moreover, if the first positive reaction is 14 ri, for 
instance, the interpolation giving the end-point is rather a matter 
of subjective judgment. 

RASCH therefore suggested that all the reactions of a series should 
be taken into consideration in estimating the end-point. The reac· 
tions are enumerated according to intensity and the numbers of the 
reactions are plotted against the logarithms of the doses. A reac
tion curve of best fit is drawn freehand and the point of intersection 
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between this cw-Ve and the abscissa axis is taken as the end-point. 

The procedure is exemplified in Table 3 : 

Table 3. 

AISay on April 26th, 1938 : Test Dose, 3 LR !30. 

lntema- German French 
A mer--

Standard uonal 
British ican 

.. ---
Dilution 1 : 10 1 : 10 1:10 1: 500 1: 6 

c.c. of serum dll. : 
0.116 ............ 0 0 0 0 0 

0.110 .......•.... 0 0 0 0 0 

0.105, ..•.....•.•. 0 0 0 0 0 

0.100 ····.········ 0 0 0 0 0 

0,095 ............ r? r? r? 8 r 14 ri 

0,090 ..•...••.... 8r 10 ri 8r 10 Ri 16 Rl 

0.086 ············ 14 RI 12 RI 14 Rl 12 Rl 16 Rl 

0.082 ............ 18 RI 20 RI 16 Rl 14 Rl 20 Rl 

0.077 ............ 20 RI 22 Rl 20 Rin 18 Rl 22 Rln 

Enumeration of tllJl Reactions. 

Reaction Number 

r? .................... 1 
8 r .................... 2 
10 rl .................. 3 
10 Rl • . •. . . ... . . ••• . . . 4 
12 rl .... . ....... .... . . 5 
12 Ri • • • • • . . . . .. . . . • • . 6 
14 rl • . • . . .. . . • . . . • . • • . 7 

14 RI 
16·RI 

Reaction Number 

8 
9 

18 RI . • ..... . . . . . . .. • 10 
20 Rln ............... 11 
20 Rln ............... 12 
22 RI •. . . ... • • . . • • . . • 13 
20 Rln . • . • . • • • . • • . • . • 14 

Table~. 

Synopsis of Result& of Ezperirmnl& In April 1938. 
Antitoxin units per c.c. 

Rabbit No. Level 'tntema- Brl- Ger- Amer-
of test tional tish man French lean 
-- --- --- --- --- ---

6352 ............... LR/300 10.0 9.85 9.71 460 5.69 
6353 ............... LR/300 10.0 10.6 9.25 490 5.27 
6355 ..•..•..•..•... LR/300 10.0 10.35 9.48 483 5.94 
6362 ............... LR/30 10.0 9.98 10.0 481 5.69 

--- --- ---
lllean .............. , ....... 10.17 9.61 479 5 52 
Value claimed .............. 10.0 10.0 10.0 500 6.0 



BIOLOGICAL STANDARDISATION 857 

British and German standards do not diverge to any extent from 
the international, while the Anlerican standard is lower, even allow
ing for the errors of the test. The values of the French standard 
are all somewhat lower than claimed, but not greatly so. 

The French standard, in contrast to the other glycerinated solu
tions, is a dry serum 0.55 grm. of which, diluted in 9.5 c.c. distilled 
water, is claimed to contain 500 AU. This standard is kept in the 
Pasteur Institute, Garches. • 

During their establishment, the British and German standards 
were both controlled in this department by the rabbit J,Ilethod, but 
the French and American were controlled only ·'by the Ehrlich 
method. The main differences between these method~ afg tile time 
allowed for the toxin-antitoxin mixtures to combine before inje~;tlon 
and the temperature at which this combination takes place. For" 
the assay on guinea-pigs the mixtures are left at room temperature 
from a quarter to one hour, while the mixtures for the intracutaneous 
injection are placed at 37o for at least two hours. 

It was possible that difference in avidity might have accounted 
for the lower values of the French and American standards. Accord
ingly, the rabbit test was performed with mixtures left at room 
temperature 20o for a quarter of an hour only. 

The results were as under : 

Table 6, 

Assays of NatiolUll Standards by 1M Inlracutamoru Mdhod, 
Quarter of an Hour Combining Time. 

July 1938. 

Value 
Standard 

Experiment 
I 

Experiment 
II claimed 

AU AU AU 

International ................ · .. 10.0 10.0 10.0 

British ······················· 10.6 10.0 10.0 

German ········· ············· 10.3 9.45 10.0 

American ············· ........ 5.95 5.84 6.0 

French ······· ············· ... No test 448 500 

The British and the German standards thus conform to the inter
national standard, while the American standard scarcely deviates 
from the value claimed. This test shows the French standard to 
be about 10% below strength. 
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Table 6 presents an Ehrlich test of the international, American 
and French standards by means of the same toxin as that used in 
the intracutaneous tests. 

Table 6. 

Too:in 43!28 : Test Dose, 0.18 c.c. 
July 1938. 

Standard Dilution 1.00 •••• t.o:; c.c. 1.10 c.c. Titre 

AU 
International ....... 1 : 10 2, 2%,3,3 3, 3, 5, 6 No test 10.0 
American .......... 1: 6 2. 2, 2, 2 3, 3, .\, s 2%,3,3, 4 6.0 
French ............. 1 : 500 2~,4. 4, 5 5, s, s, 8 s, a, S, I 525 

.. (The figures indicate day or death ; s = survtvtng at discharge.) 

According to the Ehrlich test, the American standard conforms 
to the value claimed, but the French standard appears to be about 
5% stronger than indicated. This finding agrees with a statement 
by Dr. G. RAMON, Garches, reporting to Dr. Th. MADSEN in a letter 
of November 1937: 

" It is intentionally that our serum has a titre [for guinea
pigs] appreciably higher than that assigned to it." 

SuMMARY AND CoNCLUSIONS 

The British and German standard diphtheria antitoxins, when 
tested intracutaneously, have always been found to agree with the 
value indicated on the label. The American standard preparation 
appears, on the basis of the intracutaneous test, to be about 5% 
below strength, while this difference is not detectable by the Ehrlich 
test. The standard diphtheria antitoxin used at the Pasteur 
Institute at Garches appeared, when tested by the intracutaneous 
method, to be slightly below strength, but the Ehrlich test gave a 
definitely higher titre than that claimed. 

It is possible that differences in avidity may account for these 
small discrepancies, which may indeed be considered of no practical 
interest. Attention will, however, be drawn in future to any differ
ences in the results of tests carried out by the Ehrlich and the 
intracutaneous method. 
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Annex 6b. 

STANDARD DIPHTBERIA ANTITOXIN 

FOR FLOCCULATION TEST 

Note submitted by tbe Department of Biological Standards 
of tbe State Serum Institute. Copenhagen. 

859 

At its meeting at Geneva in 1935, the Commission recommended 
that diphtheria antitoxin No. 788, prepared by the Statens Serum 
Institut, Copenhagen, be adopted for international use as standard 
serum for assays based on flocculation. 1 

The Commission stated that, in adopting this standard, it had 
no other object in view than to eliminate if possible the discrepancies 
sometimes observable between the results of in vitro and in vivo 
assays. 

• •• 
Serum 788 has been kept in small ampoules containing 3 c.c. of 

the original serum in frozen conditions at -16° C. Since 1935, a 
sample of it has been sent every half-year to thirty different labora
tories. 

In 1937, jt became clear that the stock of serum 788 would be 
exhausted in the coming year. Accordingly, it had to be replaced 
by a new serum, and, to that end, a whole series of diphtheria anti
toxins prepared at the Statens Serum lnstitut had to be tested. 

A serum suitable as a standard for flocculation tests should com
ply with the following conditions : 

(1) A high potency ; 
(2) A ready, clear-cut flocculation ; 

• Botb tbe in vitro and tbe in vioo assay of tbls serum yielded a titre of 
1,700AU. 

12 
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in vivo · · ibl 
(3) A ratio of . . values as near to 1.00 as poss e. 

zn vtlro . . 

Although several sera were examined, we were able to find only 
one which we considered suitable-namely,· serum 1184. 

In vitro and in vivo assays gave the following results : 

Serum 1184: Assays in April 1937. 

In vivo intracutaneous In uiti'O against 
tn rabbib serum 788 

1190 
1250 
1230 
1230 
1260 
1260 

1175 
1165 

Mean 1140 Mean 
1236 ± 26 1115 1150 ± 20 

1165 
1145 
1145 

in vivo 
Ratio -- = 1.07 ± 0.035 

in vitro 

Kf. 

22 min. 
20 .. 
16 .. 
19 .. 
20 .. 
19 .. 
19 .. 

This serum, in glycerol dilution, was controlled in this depart
ment and atthe National Institute for Medical Research, Hampstead, 
with the following results : 

Glycerinated Preparalion of Serum 118 4. 

Assay at In vioo In vitro Ratio in uloo 
in uilro 

Hampstead •.••••..•• 512 500 1.02 
Copenhagen ......... 536,555,522 486,486 1.10 

The proportion of the in vivo and in vitro values was thus shown 
to be unaffected by the glycerol. 

Since, after June 1937, the stock of serum 788 had fallen to only 
nine ampoules, a glycerol dilution of set:um 1184 was prepared to 
meet the demand for flocculating standard serum at the December 
issue: 

200 c.c. of serum 1184 was transferred to a volumetric flask and 
the volume made up to 496 c.c. with undiluted glycerol. 
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.• ~fhis preparation ~s distributed m:· small flasks in the same way 
as the other standard preparations and hibelled 

. DIP 3. 

STANDARD DIPHTHERIA ANTITOXIN 

PLOCCULA.TION TBST 

1 c.c. contains 500 international units. 

Before the issue, a sample was sent to Dr. G. RAMON, at the 
Pasteur Institute at Garches, who killdly compared it with his 
standard preparation containing 500 AU per c.c. ' 

Dr. Th. MADSEN received the following answer from Dr. RAMoN: 

[Translation.] . " November 21st, 1937. 

" The results which I have obtained with .the two sera 
assayed against the same sample of anatoxin show a satisfactory 
concordance. I only noted a slight difference : 

" (a) · In the time of flocculation (yours was twice ours), 
which is of no importance ; 

" (b) In the values of the same anatoxin supplied by 
the two sera, this value being slightly greater with your 
serum : by approximately 5% to 7%." ·. 

The ratio 1.05-1.07 has thus been confirmed by Dr. RAMoN. 
At the routine issues, the department now delivers serum 1184 

together with the memorandum attached to this report. 
That this standard will serve its purpose has been confirmed by 

Dr. M. BECKER, Sachsisches Serumwerk, Dresden, in the tests 
specified hereunder, in the course of which the preparation DIF3 
was assayed comparatively with a laboratory standard No. 1209 
against a toxin and ananatoxin. 

Assay of Toa:in &U. 

Serum Initial Ooceulatlon Kr. Result 

DIF 3 0.29 c.c. 48 min. 29 : 1.08 - 26.85 Lf{c.c. 

(1+4) 0.29 and 0.30 c.c. 45 n!ln. 29.5: 1.08 - 27.32 Lf/C.C. 
·1209 0.26 c.c. 75 min. 26.0 Lf/c.C. 

(1+3) 0.37 and 0.28 70 min. 27.5 Lf{c.c. 
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Serum 

DIF3 
(1+4) 
1209 

(1+3) 

BIOLOGICAL STANDARDISATION 

Ass au of Anattn:in ~I 

Initial flocculation Kf. RHult 

0.54 c.c. 84 min. 54 : 108 = 50 Lf/C.C. 

0.55 and 0.56 c.c. 60 min. 55.5 : 108 = 51.38 Lf/C.C. 

0.49, 0.50 and 0.51 c.c. 115 min. 50 Lf/C.C. 

0.49, 0.50 and 0.51 c.c. 113 min. 50 Lf/C.C. 

MEMORANDUM ON THE 
STANDARD DIPHTHERIA ANTITOXIN FOR THE 

FLoccULATION TEST DIF 3 

The preparation DIF3 is a mixture of an antidiphtheritic serum 

and glycerol containing about 60"/o glycerol. 
In vivo assays (subcutaneous injection into guinea-pigs and 

intracutaneous inJection into rabbits) gave a titre of : 

500 international units (AU). 

Comparative in vitro assays (flocculation test) against Standard 
Serum DIF 1 (788) gave a value of 462 AU per c.c. 

. in vivo . 
The ratto . . ts accordingly 1.08. 

m v1tro 

The serum shows a clear-cut flocculation. When a test toxin 
containing about 20 flocculation units (Lf) is employed, the floccula
tion time (Kf) is approximately 20 min. at 45o C. 

Example: Assay of Test Ttn:in H 36 

Test-tube No. 1 2 3 4 5 6 7 -- -- --- --- --- --- ---
Standard serum D IF 
diluted to 1 In 5 
(1 c.c. DIF + 4 c.c. 0.18 c.c 0.19 c.c. 0. 20 c.c. 0.21 c.c. 0.22 c.c. 0.23 c.c. 0.24 c.c. 
0.9% saline) 
1 c. c. = 100 Int. 
units (AU) 

Toxin H.36 undiluted. 1 c.c. 1 c.c. 1 c.c. 1 c.c. 1 c.c. 1 c.c. 1 c.c. 
Result: 

0 min. after mixing .. - - - - - - -
10 min. after mixing .. - - - - - - -
15 min. alter mixing .• - - - - - - -
19 min. after mixing .• - - - - (f) (f) 
21 min. after mixing .. 

-- - (f) f fl fl fl 
f) - Flocculat~on, vtsi.ble only with magnifyin l - Flocculation, visible to the naked eye. g glu 

.. 
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Result: Initial flocculation in tube Nos. 5 and 6-i.e., at 0.225 c.c. 
= 22.5 AU. 

1 c.c. of toxin therefore contains : 

22.5 
- = 20.8 flocculation units. 
1.08 
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.AJmex 7. 

PRELIMINARY NOTE 
ON THE ASSAY OF ANTI-DYSENTERY (SmGA) SERA 

BY THE FLOCCULATION TEST 

By 

Gh. ISTRATI and A. OLARU 
('' Dr. L Cantacuz~ne" Institute, Bucharest). 

We set out to obtain a dysentery (Shiga) toxin which, placed 
in contact with homologous sera, would not give several zones of 
flocculation. We shall accordingly examine how such a floccula
tion test can be used for the titration of antidysentery (Shiga) sera. 

:\IETHOD 

Preparation of the Toxin.-We used for our work the D 6 strain, 
which is of the" R "form. 

We selected the" R "form of B. Shiga so as to eliminate traces 
of carbohydrate-fat or polysaccharid specific antigen in the auto
lysate, which traces might have distorted the test results. The D 6 
strain of the "R" form does not contain any carbohydrate-fat 
antigen (A. BoiVIN). 

The emulsion of D 6" R "germs is prepared from cultures grown 
on agar at 37° for twenty-four hours. 

The emulsion in physiological salt solution is prepared in such a 
way that 1 c.c. of microbe suspension contains 400 mgrm. of bacillary 
bodies. Chloroform (5%) is added to the emulsion, in order to kill 
the germs. 
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Proceeding in this way and seeding 100 6-Iitre flasks; of which 
the internal surface has been covered with nutrient agar, we obtain 
approximately 130 grm. of moist germs-i.e., 315 c.c. of microbe 
emulsion at 400 mgrm. per c.c. 

The suspension thus obtained is allowed to stand for twenty
four hours at laboratory temperature with an occasional shaking ; 
it is then placed in the thermostat at 37o for four to seven days, 
and then again left at laboratory temperature for two or three 
days. 

The microbe emulsion with chloroform becomes sterile after two 
or three days at 37° (checked by repeated seedings). 

Centrifuging yields an opalescent liquid which finally clarifies 
by simple filtering through a Chardin paper or a Chamberland L2 
filter. 

It should be noticed that for the preparation of the toxin, which 
is to be used for the flocculation test, the D 6 strain of the " R " 
form was, of all the " R " strains of B. shiga, the one which 
yielded the best and the most constant result. This microbe strain 
has been preserved in the Institute's collection since 1924. It came 
from the Bacteriological Department of the Johns Hopkins Hospital 
at Baltimore, and is a fixed" R " strain with characteristic colonies 
and a positive reaction to Trypaflavine. One-three-hundredth of 
a 24-hour culture-tube kills a rabbit in three to four days. The 
broth filtrate, in doses of 1f200th to 1j400th of a c.c., and the dried 
substance in doses of 0.00001 grm., are toxic for mice weighing 15 
to 20 grm. 

The two toxins used in our experiments, when heated for thirty 
minutes at 100o C. become completely non-toxic, even 0.5 c.c. not 
being fatal to mice ; they are therefore thermolabile in BoiVIN's. 
sense. 

The anti-dysentery (Shiga) sera used by us were kindly supplied 
by the Behring Institute at Marburg, through the courtesy of the 
Director, Dr. DEMNrrz, to whom:we wish to express our sincere 
thanks.; 

Flocculation Test.-Diminishing quantities of the sera to be 
examined are delivered into a series of agglutination tubes (the doses 
range from 1 c.c. to 0.01 c.c. according to the titre of the serum 
obtained on mice) ; and 1 c.c. of toxin is then added. 
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The tubes are placed in a water-bath at 5Qu and watched in order 
to determine the exact moment at which flocculation begins in the 

first tube. 
We shall give here only a few tables to indicate the course of the 

test: 

Table 1. 

c.c. 

Anti-dysentery se-
rum •........... 0.6 0.4 0.3 0.25 0.2 0.15 0.1 0.09 0.08 0.07 0.06 

No. 1 = 800 AU /C. C. 

Toxin Chf XIII •. 1 1 1 1 1 1 1 1 1 1 1 

-- -- -- -- -- -- --- -- -- -- --
... ~ ' ... 1 h. •.•••. op. op. op. op. 

op. op. op. op. 

~:;·· 
op. op. -

:C.!.! 
op. op. op. op. 

:t• 1h.20m.. + 
~~· 

1h.30m •. ++++ 
-=<> ;jlt.Q 

2h. 
<+++> 

~.! + ++ ++ + 

0 0 p. _ palescence 
op. - IIUU'ked opalescence 
Tbe number o( + signs indicates the degree or ftoeculation. 

Table 2. 

e.e. 

Anti-dysentery 
serum ........ 0.6 0.5 0.4 0.35 0.27 0.23 0.2 0.18 0.16 0.14 0.12 0.1 

No. 10 = 440 
AU/c.c. 
Toxin Chf 
XIII •.•••.. 1 1 1 1 1 1 1 1 1 1 1 1 

---- -- -- -- -- -- -- -- -- ----
15m. •• .,:s op. op. op. op. op. op. 

-:: 30m. .• 
ii!' 35m ••. 

+ 
.E5; + ++ + 
s~ ..,. 40 m. •• ++ 
O.c + ++ 
.~ ++ + 
.;! 
u 1h.15m. + ++ ++ +++ ++ 

"' - ++ ++ ++ ++ + 
~ 1h.35m. • ± ++ s s I s s + 

op~ .... o le.eence. 
S - s.::ru..ented Doeeuleo. 

0.05 

1 

--
-

0.09 

1 

--
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Table 3. 

e.c. 

Anti-dysentery 
serum .•..... 1.0 0.9 0.8 0.7 0.65 0.6 0.5 0.4 0.3 0.1 

No.14 = 100AU/ 
e. c. 
ToxlnChf XIII 1 1 1 1 1 1 1 1 1 1 

----- --------------.. ,)~~ ... op. 
op. op. 

op. op. 
:s.a~ op. op. __ .. 
$!:. 1 b. 15m •. + 
];; 1b.30m •. ++ ++ <+++> + ++ 

op. - opalesc•nce. 
:g: ;.. marked opsleseence. 
The number ol + si(Uis Indicates the d- ol noeeulatlon. 

It should be noticed that the reading of the first tube showing 
positive flocculation can be easily made, even where the difference 
in doses of serum, from one tube to the next, is as little as 0.01 c.c. 

Table~. 

e.e. 

Anti-dysentery 
serum ••••••. 0.2 0.15 0.13 0.11 0.1 0.09 0.08 

No.5 - 570 AU/ 
e. c. 

Toxln Chf XI ..• 1 1 1 1 1 1 1 
. 

·~ 40m •••.• ± + ± Ji ++ +++ 
0 

.2!-5 50m •..•. + ++ 

jh, 1h.20m .. , ++ +++ <++> <+++) (++) 
++ ++ ++ 

In the following table (l'able 5), WI! have entered the results of the 
/ 

flocculation test carried out with fifteen anti-dysentery (Shiga) sera 

0.07 

1 
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(Behringwerke) assayed at the Behring Institute by the standard 
international mouse method and using2 toxins, Chf XI and ChfXIII. 
It should be noted that the assay on mice was carried out using 
mixtures of toxin and anti-toxin with differences of 10 AU between 
one mixture and another. 

c~ 
~-E 
'C.C ... =:o-c-G 
• 'l: 
•e" tGiJ: .. -c., 
·~ c., 

;z;---
1 --

1. 0 0 0 
2 .. 00 
3 .... 
4 .... 
5 .... 
6 .... 
7 .. 00 
8 .... 
9 ... 0 

10 .... 
11 •.•. 
12.0 0 0 
13 .. 0 0 
14 ••. 0 
15 .... 
--

---

Table 5. 

CoKPARATIVB TABLE oP AssAY OF ANTI-DYSENTERY (SHIGA) SERA 

(BEBRINGWERKE) BY THE STANDARD METHOD 

AND BY TBB FLOccULATITON METHoD. USING ToXIN CaP XI 

. E~c: ~ 
,,_ 

"' -g_ .. ,... ~ Ei!ii j!.: ... ~ ~~~ d.c~ 
" C>C .:§o"d .:;ac:::a:- =~-_., 2 .. -;c .co_ 
"" t;M S•'l ~]~ ae!~'i~ - .... • "1:.1 ,_ 

~:s .S c;z; ~ .S c~ ... ,e .,.g .QGU 
o:; t c c~~-g 'il.Ee~ ~.cs- 'il.E ~ 7ii;< :l- .Et::~~ ~= f 0 C.)( -U'tJ.C e:!cS !!]Ej $\O ,.;g _;.< GO c.., .. ; ~. ~ -"' o_ ~ .... - 0 "'C:::: til G ~~~· ~C.,;or c.~:sC. 

o<> = ... :c ~.c 
. ..... 

; c":J a •u=: 
i:~u .. .. _., 

'0 ~,.. ~~~~-g·= -g • Cl.: ..,- o"- t:2 ~G,..-&1 0 • == .. - e- .,to :::=-=; t=:· =gc; ~~~ ~~~ '=~= . .:. 
(::: =0 _,_, ... 

--~.~o .. - >."; Oo c:l-a ~ ... .s ::l e:z:.s "' z !-<~• ~ ... = 

2 3 4 5 II 7 . 8 9 

AU/c.e. e.e. L!/c.e. AU/e.e. % AU/e.e. % AU!e.c. 
800. O.o? 56 860 + 7.5 800 0 848 
720 0.08 57 752 + 4.4 700 -2.7 742 
840 0.075 63 800 -5 746 -11.1 792 
580 0.105 60.9 574 -1 552 -4.8 566 
570 0.1 57 602 + 5.6 560 -1.7 594 
630 0.1 63 602 -U 560 -11.1 594 
420 0.145 58.8 415 -1.1 386 0 409 
380 0.17 64.6 354 -6.8 329 -13.4 349 
450 0.135 60.75 445 -1.1 414 -8 440 
440 0.13 57.2 463 + 5.2 430 -2.27 456 
200 0.29 58 207 + 3.5 193 -3.5 204 
190 0.33 62.7 180.2 -5.1 169 -10.1 180 
230 026 598 231 + 0.4 215 -6.5 228 
100 0.66 66 91 -9 84.8 -15.2 90 110 0.54 59.1 101 + 0.9 103 -6.3 110 --- ---

Aver. Lf/c.e. Aver. Aver. 
error error 
--- ---

60.2 Lf/c. c. +3.9%- 0%-
(-4.1)% (~.9)% 

_! E'l!· 
~c~! 

t~.•l=c: 
.sf:!! 
.. ;j·~ u • 
==.g.~ 2:!1: It) 
ll~..:: ... c:: s .. c:oc: 

:::! E;z;-

10 

"" + 6 
+ 3 
-5.7 
-2.4 
+ 4.2 
-5.7 
-2.6 
-8.1 
-2.2 
+ 3.6 
+ 2 
-5.2 
-0.86 
-10 

0 

Aver. 
error 

+3.7%-
(-4.7)% 



t: 
li ... cg. 
:~-... 
n= 
~ 

~i 
1 --

1. .•. 
2 •.•• 
3 .... ...... 
5 .... 
6 .•.• 
7 .••• 
8 .••• 
II .••• 

10 .... 
11. •.• 
12 •.•• 
13 .... 
14 •••• 
15 .••• 
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Table II ( conlinued). 

CoJotPARATIVB TABLB o• AssAY oP ANTI-DYSENTERY (SHIGA) SERA 

(BEHRINO~ERKE) BY THE STANDARD METHOD 

AND BY THB FLOccuLATION METHoD, usiNG ToXIN CuP XIII 

h a~~ ~.!! i L'S A"~ 'i.: .... A a ... ii "' .... 
.S~· .!l!.;i! oe;; ~i~ 

!§: l! ,a•'! o., - .. 'i! <#!=~ <#!! i].s .a.,z-:1 ~~~.:! .., .... 
.s~-'S "'o aa.C,S(iS is ~~ c.c .. ~ ciJ.= ... ~ e-; 8. o-e~ -13=·- o=e~ ~ "g"':S f.! t 8-= ~ • B I!.!! = 

'S] 
.t'j!>4 'S>4 ~ .... -o " .... igl• =:==· ;; ... :a t~ 

. ... .. .,., • a = ...... 8 
~" . ~i- t.,-g "0 8 ~· t~-g·= 

h lii~u ,.QU 
f!'"o ~".c fC:~; ~~.C.,. D 

o8,.. 
&§'S e~ ... ~, -~ .. __ .... ·.c f=.s• 

r;:; ,o 
i=l .. a ~~' 

Q cuo ... ~.ta .. z r;:; I!. EZ,g 

2 3 4 5 6 7 8 9 

AU/C.c. e.c. Lf/c.c. AU,c.c. "' AU/c.c. % AU/c.o. 
800 0.1 80 828 + 3.5 800 0 858 
720 0.14 100.8 591 -17.9 570 -20.8 612 
840 0.1 84 828 -1.4 800 -4.7 858 
580 0.16 92.8 517 I -10.8 500 -13.7 536.2 
570 0.16 91.2 517 -10 500 -12.2 536.2 
630 0.15 94.5 552 -12.3 533 -15.3 572 
420 02 84 414 -1.4 400 -4.7 429 
380 0.3 114 276 -27.3 270 . -28.9 286 
450 0.111 85.5 435 -3.3 421 -6.4 451.5 
440 0.18 79.2 460 + 4.5 444 -1 476.6 
200 0.45 90 184 -8 175 -12.5 190.6 
190 0.5 95 165.6 -12.7 160 -15.6 171.6 
230 0.43 98.9 192.5 -16.3 186 -18 199.7 
100 0.8 80 103.5 + 3.5 100 0 107.2 
110 0.78 85.8 106.1 -3.5 102 -7 110 
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i;~!j 
""' ~ .. -~ .. 

.e;::~! 
<>:Si•.!! 

~~i!i 
~:r:S"':= c .. U.s 

10 

"' + 7.2 
-14.8 
+ 2.1 
-7.8 
-5.9 
-9.2 
+ 2.1 
-24.7 
+ 0.33 
+ 8.3 
-4.7 
-9.3 
-12.1 
+ 7.2 

0 

--
Aver. Lf/c.c. Mean Mean Mean 

error error error 

--
82.8 Lf/c. c. +3.8%- 0%- +&%-

(-1D.4)% (-12.3)% (-10.6%) 

In Table 5 we have attempted, for each of the fifteen sera brought 
in contact with the two toxins (Chf XI and Chf XIII), to calculate 
the titre yielded by the flocculation test, both by taking the aver
age Lf of 1 c.c. of toxin as a conventional basis and by selecting 
two of the fifteen sera as standards. 



870 BIOLOGICAL STANDARDISATION 

By taking the average flocculation index (U) of the toxin in 
relation to each of the fifteen sera of known titre (in viuo), we 
calculated the titre which these sera should have, according to the 
flocculation test. These titres are shown in column 5 of Table 5. 

In a second series of calculations, we took as a standard one of 
the fifteen sera of which the titre had been established by the 
in viuo method, and worked out the AU value of the other sera 
according to the results obtained by the flocculation method (sec 
columns 7 and 9 of Table 5). 

By comparing the calculated values with those resulting from 
titration in viuo, we find a very satisfactory concordance between 
the results yielded by the flocculation method and those obtained 
by titration in viuo according to the international method. 

We then sought to determine whether the first flocculation tube 
represented a neutral mixture. For this purpose, we carried out a 
flocculation test (see Table 6) using serum No. 1 and toxin Chf XIII. 

The mixtures indicated by roman figures I to VI were inoculated 
intravenously on mice in doses of 0.5 c.c. The results are shown 
in Table 7. 

Table 8. 

c.c. 

Anti-dysentery 
serum •••••.• 0.8 0.6 0.4 0.36 0.32 0.28 0.24 0.2 0.12 0.04 

No. 1 = 800 AU/ 
c.. c.. ········· 
Toxin Chf 

XIII ····· 4 4 4 4 4 4 4 4 4 4 
No. of mixture 

Inoculated on 
mice •••••••• I II III IV v 

-- -- -- -- -- -- -- - - -

··r~---..!I= 
op. op. op. op. op. op. op. 

!.; 35m ••••. + 
~!: 40m. •.•. ++ + ~-- 45 -.!!. m.. •••• ± +++ ++ + ± I 

op. opsleoeence. 

0.01 

4 

VI 
--
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Table 7. 

Mouse No. of mixture Day of observation 
inoculated ~see 
TableVI)O. e.e. 

No. Weight (lotraveooualy) l 2 3 " 5 6 7 8 

-- -- -- -- ---- -- -- ----
668 •• 18 gr. 0 0 0 0 0 0 0 
867 •• I 0 0 0 0 0 0 .. 0 
668 •. .. { l 0 0 0 0 0 0 0 
669 •. II 0 0 0 0 0 0 0 .. 
670 •• .. l ~ 

0· 0 0 m.d. m.d. 
671 •• .. III o .. 0 0 m.d. p.tr.p. pl.tr. 

I P·+ 
672 •• .. 

~ t m.d. 
m.d.+ 

673 •• .. IV p.tr. 
P·+ 

674 •. .. l ) pt. 675 •• .. v 
I P·+ 

678 •• .. 
! l ~u • P·+ 

677 •• VI p.tr • .. 
P·+ 

0 - mouse shows no abnormal symptoms. 
m.d. - walks with difficulty. . 
p.tr.p. - paresis of hindquarter&. 
pl.tr.p. - paralysis of hiodquarters. 
+ - mouae dead. 

It follows from Table 7 that flocculation tube No. II represents 
the neutral mixture, since the mice remain alive, just as do those 
inoculated with mixture I, in which there is an excess of serum 
relatively to mixture II. Mixtures in which an excess of toxin is 
present (III to VI) give a mortality rate corresponding to the quan
tity of non-saturated toxin. 

It follows from Table 8 that the titre of toxin Chf XIII lies 
between 500 and 1,000 l.d. per c.e. 

In a paper to be published elsewhere, we shall give fuller details 
concerning these experiments. 

CONCLUSIONS 

In the light of the results of the titration of fifteen antidysentery 
(Shiga) sera by the flocculation method in contact with two D 6" R" 

0 
0 
0 
0 
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Table a. 

Mouse Toxin Chi Xlll Day of observation 
0.5 c.c. 

:So. !Weight (intravenously) 1 2 3 4 5 8 7 
-- ---- -- -- -- --

650 •• 18 gr. 0.5 c.c. 1/50 m.d. p.tr.p. + 
651 .. 

" = 1/100 m.d. Qp.+ 
652 .• 

" 0.5 c.c. 1/125 0 p.tr.p. + 
653 •. 19 gr. = 1/250 0 p.tr.p. + 
654 •. 18 gr. 0.5 c.c. 1/250 0 m.d. + 
655 •• 17 gr. = 1/500 0 m.d. + 
656 •. 18gr. 0.5 c. c. 1/500 0 p.tr.p. + 
657 •• 

" = 1/1,000 0 0 m.d. m.d. m.d. m.d. m.d. 
658 •. 19 gr. 0.5 c c. 1/1,000 0 0 m.d. p.tr.p. pl.tr.p. pl.tr.p. p.tr.p. 
659 •. 18 gr. = 1/2,000 0 0 m.d. m.d. 0 0 0 
660 .. 

" 0.5 c. c. 1/1,500 0 0 m.d. m.d. 0 0 0 
661 •• 

" = 1/3,000 0 0 p.tr.p. p.tr.p. p.tr.p. pl.tr.p. p tr.p. 
662 •. 0.5 c.c. 1/2,000 0 0 0 0 0 0 0 " 663 •• 

" = 1/4,000 0 0 0 0 0 0 0 

0 = mouse shows no abnormal symptoms. 
m.d. = walks with difficulty. 
p.tr.p. = paresis of hindquarten. 
pLtr.p. == paralysis of hindquarters. 
+ = mouse dead. 
Qp. = paraplegia. 

toxins, of which one is a mixture of four different toxins, we conclude 
that this method might be used with great precision for the assay 
of antidysentery (Shiga) sera, since the margin or error varies within 
very narrow limits around the titres obtained on mice by the 
standard method. 

The margin of error resulting from the use of the flocculation 
method is insignificant, if compared with that entailed by the use 
of the standard method when a toxin-antitoxin mixture is used 
on a limited number of mice, 1 whose individual reactions to the 
dysentery toxin is, as is well known, highly variable. 

The results so far secured justify the hope that the flocculation 
method may be used in current practice for the assay of anti• 
dysentery (Shiga) sera, taking a standard anti-dysentery serum as 
a basis of comparison. 

1 
R. PRIGGE and 0, HARTOCB : " Arbelten a. d, StaatslnsUtut f, exper, 

Tberaple u. G. Speyer-Hause zu Frankfurt a. M. ", 1930, 23, t-26, 

8 --

m.d. 
p.tr.p. 

0 
0 

m.d. 
0 
0 
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. PROPOSALS 

1. In order to collect fuller information on the advantafes of 
the flocculation method, it would be necessary to examine by this 
method, and under the conditions outlined above, as many sera as 
possible, comparing the titres so obtained with those of the mouse 
assay. We propose to undertake this work shortly. 

2. In order to introduce the flocculation test into current 
practice, and in order to obtain comparable results 'from all labora
tories, it would be necessary to prepare a standard serum assayed 
on mice in the best possible conditions, and to distribute it to the 
various laboratories. 

. 3. It should be mentioned that the flocculation method ought, 
for the present, to be used solely for the assay of strictly anti-toxic 
sera, collected from animals immunised by means of a toxin prepared 
from a Shiga " R " strain containing no carbohydrate-fat antigen, 
in order to eliminate the possibility of several zones of flocculation. 
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llA 

REPORT ON THE ADOPTION OF A NEW 
INTERNATIONAL STANDARD OF VITAMIN 8, 
AND ON THE DEFINITION OF THE EXISTING 

UNIT IN TERMS OF THAT STANDARD 

The International Conference on Vitamin Standardisation, at 
its meeting in 1931, adopted as standard for vitamin B1 (anti-neu
ritic, anti-beriberi) the adsorption product of vitamin B1 prepared 
inthe:\ledicall..aboratory,Batavia (Java), by the method of SEIDELL, 
as described by JANSEN and DoNATH. The international unit of 
vitamin B1 was defined as the vitamin B1 activity of 10 mgrm. of 
the standard adsorption product. 

At the second Conference in 1934, the adoption of the above 
standard and unit was confirmed with the recommendation that 
" the potency of the standard adsorption product should be tested 
relatively to that of the crystalline vitamin B1 preparations at 
present available, with the aim of ultimately adopting pure crys
talline vitamin B1 as international standard ". 

At that time, crystalline preparation of vitamin B1 had already 
been isolated by the following investigators : 

Professor B. C. P. JANSEN, Amsterdam; 
Professor R. A. PETERS, Oxford ; 
Dr. A. SEIDELL, Washington ; 
Professor U. SusuKI, Tokio ; 
Dr. R. R. WILLIAMS, New York; 
Professor A. WrsoAus, Gottingen, 

and it was recommended that they should be asked to undertake 
the above comparison. As will be seen from the accompanying 
memorandum, this request received a generous response. 

In the four years which have elapsed since the last meeting of the 
International Conference, the synthesis of pure crystalline vitamin 
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B1 has been achieved by relatively inexpensive processes and this 
has greatly increased the amounts available of tile pure material. 
This substance is now manufactured on a considerable scale by 
several firms in different countries and tile desirability of adopting 
the pure substance as the international standard has become very 
great. 

Through the good offices of Sir Henry DALE, a large supply of 
synthetic vitamin B1 hydrochloride was contributed by the four 
manufacturing firms named in the accompanyin~ memorandum. 
The samples were mixed and re-crystallised and tile final material 
was examined for criteria of purity by Dr. A. R. ToDD at the Lister 
Institute. A total of 55 g. recrystallised material is now avai
lable for issue as international standard, a supply sufficient for several 
years. Collective tests of this material have been organised by tile 
Vitamin B1 Sub-Committee of the Accessory Food Factors Com
mittee (appointed jointly by the British Medical Research Council 
and the Lister Institute). For these tests, small samples were 
distributed to a large number of workers in Europe, tile United 
States and Japan, who undertook to investigate tile potency of this 
sample of synthetic vitamin B1 hydrochloride in comparison with 
that of the existing international standard. As will be seen from 
the tables of results in the accompanying memorandum, tile experts 
by whom the tests were made included a number of workers attached 
to university schools in different countries as well as the experts on 
tile statTs of the four manufacturing firms by whom the material for 
tile standard was presented. 

The results of the biological tests, carried out by several different 
methods, show a satisfactory degree of concordance and are sum
marised in the accompanying memorandum. They have been 
submitted to the members of the International Conference on Vita
min Standardisation, who have unanimously agreed to the recom
mendation "that the specimen of pure synthetic vitamin B1 

hydrochloride which has been thus investigated should be 
adopted as the international standard of vitamin B1 and that 
the unit should he defined as the potency of 3 microgrammes 
y of the pure material ". 

This value for the unit represents tile average value obtained for 
the amount of the synthetic material possessinq vitamin B1 potency 
equivalent to tllat of 10 mgrm. of the standard adsorption product 

13 
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-i.e., to the potency of the international vitamin B1 unit as 
previously defined. 

The introduction of the new international B1 standard has become 
a matter of some urgency, as the supply of the existing standard, 
held for distribution by the Standards Department of the National 
Institute for Medical Research, Hampstead, is now exhausted and 
requests received for the standard cannot be met. For this reason, 
it is hoped that the consent of the Permanent Commission on Bio
logical Standards may be obtained without delay to the issue of the 
new vitamin B1 standard and to the re-definition of the vitamin B1 
unit, as described in this report. 

London, July 1938. 

(Signed) E. MELLANBY, Chairman, 
(Signed) Harriette CHICK l 
(Signed) E. Margaret HUME j Technical Secretaries, 

International CommiUee on Vitamin 
Standardisation. 
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Annex. 

ON THE ADOPTION OF SYNTHETIC VITAMIN B1 

(ANEURIN) HYDROCHLORIDE AS INTERNATIONAL 
VITAMIN B1 STANDARD 

Results of Investigations organised by the Vitamin ~ 
Sub-Committee of the Accessory Food Factors Committee.t 

The International Conference on Vitamin Standardisation, at its 
1934 meeting, recommended that the potency of the existing 
vitamin B1 standard, the standard adsorption product, " should be 
tested relatively to that of the crystalline vitamin B1 preparations 
then available with the aim of ultimately adopting pure crystalline 
vitamin B1 as international standard ". During the past two years, 
this possibility has been brought nearer by the discovery, almost 
simultaneously in three different ·countries of methods for produc
tion of the pure vitamin by synthetic processes. 

Through the good offices of Sir Henry DALE, 70 g. of synthetic 
vitamin B1 hydrochloride were generously provided by the follow
ing four firms : Messrs. Merck and Company, Rahway, N.J. ; 
Messrs. E. Merck, Darmstadt ; Messrs. F. HolTman-La Roche, 
Basle ; and Messrs. I. G. Farbenindustrie, Elberfeld. The samples 
were mixed and the whole recrystallised by Dr. A. R. ToDD at the 
Lister Institute. The final sample, 55 g., gave satisfactory 
criteria for purity as follows : 

Vitamin B1 (aneurin) hydrochloride: colourless monoclinic plates 
m.p.246-247° (decomp.). Picrate : yellow needles, m.p.20So 

• This Committee Is appointed jointly by the Uster Institute and the Medical 
Researcll Councll ; Secretary : Dr. T. F. MACRAB1 Lister Institute. 
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(decomp.). Picrolonate : dimorphous, (a) yellow needles, m.p.165° 
(detomp.), (b) yellow prisms, m.p.226° (decomp.). 

Specimens of this material and of the present acid clay standard 
were distributed from the National Institute for Medical Research 
to twenty-two laboratories for examination and biological and 
chemical determination of the potency 01 the crystalline vitamin in 
terms of the present standard. Seventeen reports have been 
received, comprising thirty-one separate comparative experiments. 

The methods employed by the various participants and the 
results obtained are given in the following tables : 

Amount of synthe-
tic vitamin B 1 

hydrochloride 
found equivalent 

Method Observer to 10 mgrm.oftbe Av..,.ge 
present lntema- for IIJ'OUP 
tional standard-
i.e .. to posseu the 
J:tency of one 

temaUonal unit 

Mlcrogrammeo Mlcrogrammes 
1. Rat-growth S. Ohdake, Tokio 2.0 

L. S. Fridericia, Copenha-
gen 2.5 

C. A. Elvehjem, Madison 3.0 
L. J. Harris, Cambridg• 3.0 
T. F. Macrae, London 3.0 
lL v. Euler, Stockholm 3.1 
Messrs. L G. Farbenindus-

trie, Elberfeld 3.45 
lL E. Munsell, Washington 3.7 
K. Coward, London 3.85 
R. R. Williams, New York~ 
W: L. Sampson, Rahway 4.0 3.2 

2. Rat-euratlve Messrs. E. Merck, Darm-
Stadt 2.0 

E. M. Nelson, Washington 2.6 
R. R. Williams, New York 
W. L. Sampson, Rahway 2.5 

L. J. Harris, Cambridge 2.7 
N. B. Guerrant, Pennsyl-

vanJa 2.7 
B. C. P. Jansen, Amster-

dam 3.0 
P. dl Mattei, Pavia 3.5 2.7 
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. 

Method Observer 

3. Rat-bradycar- R. R. Williams, New York 
ella W. L. Sampson, Rabway 

L. J. Harris, Cambridge 

4. Pigeon-cura
tive 

Messrs. Hollmann • La 
Roche, Basle 

Messrs. I. G. Farbenln-
dustrle, Elberfeld 

Messrs. & Merck, Darm-
stadt 

S. Ohdake, Tokio 
K. Coward, London 
P. ell Mattei, Pavia 

5. Chlck-prophy- C. A. Elvehjem, Madison 
lactic 

6. Catatorullnl 

7. Thiochrome 
Ouorlmetrlc 

R. A. Peters, Oxford 

B. C. P. Jansen, Amster
dam 

Messrs. Hoffmann • La 
Roche, Basle 

H. v. Euler, Stockholm 

8. Colorimetric H. v. Euler, Stockholm 
(method of Kln-
nersley .t Peter) 

Amount of synthe
tic vitamin B 1 

hydrochloride 
found equivalent 
to 10 mgrm. of the A veraf(e 
present tnterna- for group 
tional •tandard-
i.e .• to possess the 
potency o( one 
international unit 

Microgrammes Microgrammes 

2.5 

2.5 

2.67 

3.33 (subcut.) 
3.61 (orally) 

1.9 
2.4 
3.3 

3.4--3.8 

3.0 

2.2 

2.5 

2.56 
2.7 

2.6 

2.8 

2.8 

3.0 

2.2 

2.6 

2.6 

a Alter elution ol the acid clay adsorbate wltb Ba(OH)1, 

The results obtained showed a satisfactory degree of concordance, 
when account is taken of the ~reat diversity of the eight different 
methods employed. For the present purpose, it is obvious that less 
weight should be attached to results obtained by chemical methods 
than to those of biological test.~. Of the latter, higher values for 
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the potency of the present standard in terms of the synthetic 
material were generally obtained with prophylactic, than with 
curative, methods. It is suggested that with sick animals there 
may be incomplete elution in the alimentary tract of the vitamin B1 
from the acid clay adsorbate, so that curative methods tend to give 
too low a measure of the vitamin B1 potency of the present standard 
and relatively too high a value for the pure material. With growth 

· tests, on the other hand, a higher value for the present standard 
in terms of the pure material is obtained because the animals, being 
healthy, are better able to elute the vitamin from the acid clay. 
The results obtained by the many investigators support this theory, 
for the rat-growth method gave the highest average value for the 
amount of the pure material possessing a potency equivalent to that 
of the present unit. 

There is also the possibility that the presence in the acid clay 
adsorbate of other growth factors for rats, in addition to vitamin B1, 

may account for the relatively high potency of the acid clay adsorb
ate shown in rat-growth experiments. While the basal diets used 
in these experiments seemed mostly to be well supplied with the 
other vitamins of the B group, it is still possible that a deficiency 
of some essential dietary factors other than vitamin B1 may have 
influenced the results. ·· 

There are, therefore, two possible reasons for the dillerences 
found by the various methods : 

(a) Dillerence in availability to the animals of the vita
min B1 adsorbed on the acid clay ; 

(b) Possible complications due to the presence in the acid 
clay existing international standard of factors other than 
vitamin B1, which may be adsorbed from the rice polishings 
extract in the process of its preparation. 

THE VALuE OF THE PROPOSED NEw VITAMIN B
1 

UNIT 

~ounts ~~rying from 2 to 3.5 y have been suggested by the 
v~ous partlc1pant_s, as the quantity of the pure synthetic vita
rom B1 hydrochlonde of which the potency is equivalent to that 
of 10 mgrm. of the present standard adsorption product-i.e., the 
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potency of one international unit. A good averare value would 
· appear to be 3 y. 

It is proposed that pure synthetic vitamin B1 be adopted as interna
tional vitamin B 1 standard and that the international unit be defined 
as the vitamin B1 activity of3 y of the pure material. 

In dealing with all international standards, it has been regarded 
as a fundamental principle that the unit should be defined as the 
specific activity of a definite weight of the standara substance 
without reference to any particular method, or methods, of biological 
comparison. This makes the unit independent of future improve
ments in testi'lg methods. The adoption of the value as defined 
above, rather than the fractionally lower one indicated by some 
forms of test, would satisfy another fundamental principle by avoid
ance of any suggestion that, with a change of standard, the value 
of the unit had been reduced. 

It has been urged by some participants that, with the isolation 
and synthesis of the pure vitamin B1, the need for a unit has 
disappeared, and that dosage and activity should henceforward be 
indicated in actual weights of the pure vitamin. The Committee 
agrees that this may be desirable as an ultimate objective. It 
remembers, however, that the action originally taken, in adopting 
the old standard and defining an international unit, had as its object 
the removal of a prevalent confusion, due to the use of a multiplicity 
of units based on difierent animal reactions. It believes that 
abandonment of the use of an international unit at the present 
juncture, before those concerned with the dosage and measurement 
of vitamin B1 have become familiar with the pure substance 11nd the 
degree of its activity, would inevitably produce a relapse into the 
former confusion. It is hoped that a new definition of the value 
of the existinp unit in terms of a pure standard will, in itself, fami
liarise investigators and practitioners with the activity of the pure 
substance, and make easier an ultimate transition to a notation more 
logically based on exact weights. 
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llB 

MEMORANDUM 1 ON THE SECOND 
INTERNATIONAL STANDARD VITAMIN B, 

Prepared by the 

Department of Biological Standards of the National Institute 
for 1\fedical Research, Hampstead, London. N. W.3. 

INTRODUCTION . 

The report of the second International Conference on Vitamin 
Standardisation, held in London on June 12th to 14th, 1934, under 
the auspices of the Permanent Commission on Biological Standardi
sation of the Health Organisation of the League of Nations, 
contains the following recommendation concerning the international 
standard for vitamin B1• 

"The potency of the standard adsorption product 1 should 
be tested relatively to that of the crystalline vitamin B1 pre
parations at present available, with the aim of ultimately 
adopting pure crystalline vitamin B1 as international standard." 

The investigations, undertaken ·in respect of this recommenda
tion, have been in progress during the past four years. On account 
of the difficulty of obtaining adequate amounts of the crystalline 
material, progress was at first slow ; but, during the year 1936, the 
position was completely altered by the discovery, almost simultane
ously in three different countries, of three methods for the production 

1 This explanatory memorandum Is Intended to be despatched with the 
standard preparation. 

1 The adoption or this product as the International standard for vitamin B 
was confirmed at the Conference. ' 
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of pure vitamin B1 by artificial synthesis. Co-operation was sought 
• from the manufacturers concerned with the practical application 

of the different synthetic processes with the result that four frrms 
generously furnished sufficient quantities of the synthetic vitamin, 
as prepared in their respective laboratories, to enable an international 
standard preparation to be made on a completely adequate scale. 

In order to ensure that the preparation made from these four 
samples was completely homogeneous, it was decided to mix them 
in a common solution and crystallise the material from this in a 
state of perfect uniformity. For this purpose, the four samples . 
were mixed, dissolved in an equal weight of hot distilled water and 
filtered from traces of insoluble material through a sintered glass 
filter. Ten volumes of hot absolute ethyl alcohol were added to 
the filtrate, which was then allowed to stand for eighteen hours at 
room temperature until crystallisation was complete. The crystals 
were then collected on a sintered glass filter, washed with one 
volume of cold absolute alcohol, and dried in a vacuum desiccator 
over phosphorus pentoxide. A total of approximately 55 grammes 
of the preparation was thus obtained. 

In order to enable a decision to be made as to the suitability of 
the preparation for adoption as the international standard for 
vitamin B1, and the international unit for vitamin B1 to be redefined 
in terms of the new preparation, the Vitamin B1 Sub-Committee 
of the British Accessory Food Factors Committee organised an 
extensive and international investigation. Small samples of the 
preparation of crystalline vitamin B1 were distributed to a large 
number of workers in Europe, the United States and Japan for 
purposes of trial and for comparative assay in terms of the present 
international standard. 

The results of the tests carried out by several different methods 
showed a satisfactory degree of concordance. They were submitted 
to the Members of the International Conference on Vitamin Standardi
sation who unanimously agreed to recommend that: 

"The specimen of pure synthetic vitamin B 1 hydro
chloride which has been thus investigated should be 
adopted as the international standard of vitamin B 1 , 

and that the unit should be defined as the potency of 
S microgrammes of the standard material. " 
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This recommendation was adopted by the Permanent Commission 
on Biological Standardisation of the League of Nations Health 
Organisation. 

The result of this decision is that the first international standard 
preparation, known as the standard adsorption product of vitamin 
B1, is now replaced by the crystalline vitamin B1 preparation des
cribed above. 

The following particulars relating to the nature, properties and 
final dispensing of the new international standard for vitamin B1, 

· together with suggestions for its care, storage and use in assays, are 
submitted for the information of the directors of national control 
centres, to whom the standard is supplied for distribution to labo
ratories, institutes and research workers in their respective countries, 
and of the recipients of the standard through these or other channels. 

DESCRIPriON OF THE STANDARD 

The international standard preparation is a quantity of pure 
synthetic crystalline vitamin B1 hydrochloride (aneurin chloride 
hydrochloride, or thiamin chloride hydrochloride) prepared in the 
manner described above, and stored at the National Institute for 
1\ledical Research, Hampstead, under conditions ensuring its per
manence. The total quantity of the standard preparation is· 
approximately 55 grammes. 

The preparation contains approximately one molecule of water 
of crystallisation ; when protected from access of moisture it is 
stable. 

Criteria of Purity. 

Colourless monoclinic plates, m.p. 246-7o {decomp.). 
Picrate : ydlow needles, m.p. 208o (decomp.). 
Picrolonate: dimorphous (a) yellow needles, m.p. 165o {decomp.); 

(b) Y<!llow prisms, m.p. 226o (decomp.). 

DEFINITION OF THE UNIT 

The ~nternational unit has been defined as the antineuritic activity 
of a mrcrogramrnu of the international standard preparation. 
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FORM OF ISSUE OF THE STANDARD 

The standard preparation has been distributed into small tubes 
of non-alkaline resistance glass, each containing approximately 
20 milligrammes. After being kept for fourteen days over phos
phorus pentoxide in vacuo, during which no loss of weight was 
recorded, the tubes were filled with pure, dry nitrogen gas and 
sealed by the flame. They are stored continuously at - 2o C. in 
the dark. 

PURPOSE OF THE STANDARD 

The standard preparation is intended to be used in determining 
the sensitiveness to the curative action of vitamin B1 of animals 
kept on ~ diet deficient in this vitamin. By the use of parallel 
series of animals, a determination can be made of the amount of a 
foodstuff or medicinal preparation under test which is equivalent 
in curative activity to a known weight of the standard. The anti
neuritic (vitamin B1) activity of the substance under test can then 
be expressed as the number of international units of activity present 
in a given weight. The standard preparation may also be used as 
a basis of comparison, in the application and investigation of chemical 
methods of vitamin B1 determination. 

INDICATIONS FOR UsE 

For the convenience of those employing the standard, the follow
ing indications may be given : 

(1) The daily dose of the preparation required to maintain 
satisfactory growth in a young rat of 50-100 grammes weight, 
kept on a diet which is free from vitamin B1, but complete in 
all other respects including vitamin B2 complex. is about 3 to 
6 microgrammes ; 

(2) Single doses of 10 microgrammes of the preparation, 
given to pigeons suffering from polyneuritis as the result of 
being maintained on a diet of polished rice, cure about 70% 
of the birds. 
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SuGGESTIONS REGARDING THE UsE OF THE STANDARD PREPARATION 

1. To open the tube, a deep file mark is made near, and around, 
the sealed end. The tube being held in an almost horizontal posi
tion, a hot"point is applied to the file mark. A clean cut usually 
ensues, and the sealed end must be detached in such a way that glass 
splinters do not gain access to the material in the tube and cause 
errors in weighing. 

2. After the tube has been opened, it is preserved in a small 
desiccator containing phosphorus pentoxide. 

3. Precautions to be taken in the preparation of solutions : The 
pure vitamin B1 hydrochloride, if completely desiccated by exposure 
to vacuum at a high temperature, is very hygroscopic. In the form 
adopted for the standard prepp.ration, containinb approximately 
one molecule of water of crystallisation, it is much less hygroscopic, 
but still gains weight if exposed to ordinary, moist llir. It is prefer
able, therefore, to transfer the quantity required for a test to ll small 
glass-stoppered weighing bottle, in which it can then be weighed on a 
microbalance, or an ordinary balance, according to the number of 
tests for which the sample is being taken. Even without such pre
cautions, however, exposure to the air during weighing will not cause 
an increase in weight of more than about 0.6% if the operations are 
completed within five minutes. 

Neutral and alkaline solutions of the standard are unstable, and 
aqueous acid solutions are readily infected by moulds, which inacti
vate the vitamin. It is recommended, therefore, that stock solu
tions (1 mg~m. fc.c. is a convenient strength) should be prepared 
in 25% aqueous ethyl alcohol to which hydrochloric acid is added 
to make the solution approximately N /500 HCI. This solution is 
stable if kept at about 0° C. Solutions of suitable strength for animal 
dosage (20 to 100 microgrammes fc.c.) must be made at least twice 
weekly from the stock solution, by removing the alcohol in vacuo 
and making up to the required dilution with N /500 HCI. Such 
dilutions must be kept at a low temperature and examined daily 
for moulds. U more dilute solutions are required, these should be 
made up daily from the stock solution. 
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m 
REPORT OF THE THIRD INTERNATIONAL 
CONFERENCE ON THE STANDARDISATION 

OF HORMONES 1 

(GeneYd," August 11th to 13th, 1938.) 

I 

887 

The Chairman made an opening statement indicating, as the par
ticular purpose of the Conference, an attempt to arrive at agree
ments for the adoption of a stable, material standard for each of the 

• The following attended the meeting : 
Sir Henry H. DALB, K.B.E., M.D., F.R.S., Director, National Institute for 

Medical Research, Hampstead, London, Clw.irman. 

Members: 
Professor S. Asi:HHEIM, Laboratotre d'Embryologie comparee, College de 

France, Paris ; 
Dr. D. K. M. CHALMERS, National Institute for Medical Research, Hamp

stead, London ; 
Professor J. B. CoLLIJ>, F.R.S., Department of Biochemistry and Patho

logical Chemistry, McGill University, Montreal. 
Professor H. M. EvANs, Institute of Experimental Biology, University of 

California, Berkeley ; 
Dr. C. HAMBURGER, State Serum Institute, Copenhagen ; 
Professor E. LAQUBUR, Director," Pharmaco-Therapeutlsh Laboratorium 

der Universitelt ", Amsterdam ; 
Dr. A. S. PARKES, National Institute for Medical Research, London; 
Dr. Oscar RIDDLE, Carnegie Station for Experimental Evolution, Cold 

Spring Harbor, Long Island, N.Y.; 
Dr. Philip E. SMITH, Professor of Anatomy, Columbia University, College 

of Physicians and Surgeons, New York; 
Dr. F. G. YouNo, National Institute for Medical Research, Hampstead, 

London; 
Dr. R. GAUTIER, Member of the Health Section of the League of Nations 

Secretariat, Geneva, acted as Secretarg. 

(Foolnole ronlinued on page 888.) 



8S8 BIOLOGICAL STANDARDISATION 

recognised hormones of the anterior lobe of the pituitary gland, and 
analogous principles found in urine or serum, and for the definition 
of a unit of activity in terms of a weight of each such standard. 
He suggested that the discussion of actual methods for the biological 
measurement of these hormones and principles would be relevant 
only in relation to the application of such agreed standards and units 
in biological assays. He further suggested that the various items . 
on the agenda might with advantage be taken in the order in which 
agreement was likely to be most readily attained, according to the 
indications of replies which had been received to a preliminary 
questionnaire, circulated among the members of the Conference and 
a number of other experts not present. 

II. CONSIDERATION OF THE GONADOTROPHIC 
SUBSTANCE OF HUMAN URINE OF PREGNANCY 

It was agreed : 

(1) That this Conference agrees with the opinion expressed in 
the replies to the questionnaire circulated last year that it is both 
desirable and practicable to establish an international standard 
preparation for the gonadotrophic substance of urine of 
pregnancy. 

(2) That the preparations of the gonadotrophic substance from 
human urine of pregnancy in the form of dry powders, which had 
been offered by manufacturers in different countries as contribu· 
tions to the international standard, should, with the exception of 
one which several investigators had found to give atypical results, 
be mixed, after dilution of some preparations with an inert sub
stance to approximately equal activity with the remainder ; and 

Oburoua: 

Dr. R. W. BATEs, Carnegie Institute, Cold Spring Harbor Long Island 
New York; ' • 

Prof~sor B •. A. Housuy, Instituto de Flslologla, Faeultad de Medlclna 
ulversulad de Buenos Aires, Buenos Aires ; ' 

Dr. R.F Mul~~CARn, Chef de laboratolre a Ia Cllnlque gyn~eologlque de Ia 
ac ..., de MMeclne, Paris • 

Dr. Kitty PoNs£, Dlrecteur-adJ~Int d Ia St tl 
tale de I' Instltut d Zoo I e a on de Zoologle expulmen
Gen~ve, Geneva. e ogle et Anatomle eomparu, Unlvenlt4 de 
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that this mixture, after further dilution with an equal quantity of 
inert material, • should constitute the international standard. 

(3) That, subject to confirmation, alter practical tests by mem
bers of the Conference of the activity of the standard material so 
prepared, the specific gonadotrophic activity of 0.1 milligramme 
(= 100 gamma) should be accepted as the international unit for 
recording the activities of all preparations of human urine of preg
nancy, but only of such. 

(4) That when the definition of the unit in terms of this standard 
material has thus been confirmed and finally accepted, arrangements 
should be made for the compression of the standard material into 
tablets, each containing a suitable number, such as 100, of the 
agreed units, and for the packing of these tablets in suitable numbers, 
after complete desiccation, in sealed glass containers, under condi
tions excluding oxygen. 

(5) That the standard shall thereafter be kept at a temperature 
below OOC., and protected from light, at the National Institute for 
Medical Research, Hampstead, London, England, and distributed 
therefrom, on behalf of the League of Nations Health Organisation, 
to national centres for the control of such substances, and to other 
suitable research institutes. 

(6) That the only tests for the comparative determination of 
gonadotrophic activity, in units as above defined, on which the 
Conference has evidence ·to justify recommendation, depend on : 

(a) The observation of a direct or indirect gonadotrophic 
effect, shown by morphological changes in the gonads ; or 

(b) The observation of secondary changes in the accessory 
reproductive organs, in animals not deprived of their gonads. 
When this type of test is used, the absence of substances 
directly causing such changes in the accessory reproductive 
organs should be assured, by control tests on animals deprived 
of their gonads. 

(7) That each member of the Conference participating in the 
confirmatory tests on the standard material be requested to furnish, 
·with his report, a detailed description of the method or methods of 
biological comparison used in his tests, with a view to the publica
tion of an annex to the report of the Conference, dealing with 
methods of assay. 



890 

III. 

BIOLOGICAL STANDARDISATION 

CONSIDERATION OF THE THYROTROPHIC 
SUBSTANCE OF THE ANTERIOR LOBE 

OF THE PITUITARY GLAND 

It was agreed : 

(1) That this Conference agrees with the opinion ex~re~sed in 
the replies to the questionnaire circulated last year that 1t 1s both 
desirable and practicable to establish an international standa~d 
preparation for the thyrotrophic substance of the anterior lobe of 
the pituitary gland. 

The Conference then discussed the possibility of obtaining pre
parations of the thyrotrophic substance of the anterior lobe of the 
pituitary gland free from contamination by other anterior lobe 
principles, in particular the gonadotrophic substance, and from 
active constituents of the pars intermedia and the posterior lobe. 

It was then further agreed : 

(2) That the materials offered by several manufacturing and 
other organisations should be circulated among certain experts, 
including some members of the Conference, in order that they might 
be tested as to their suitability as· constituents of a mixed prepara
tion of the thyrotrophic substance in the form of a dry powder, to 
serve as the international standard preparation. The opinion was 
expressed that it would be desirable, if it were found practicable, 
to obtain all the contributions in the form of material prepared from 
the dissected anterior lobes of the pituitary glands of oxen only. 
In order to facilitate comparative testing of the diiTerent samples 
available, it was decided that one of these (referred to as " TI I 5 " 
in document MM5) should be used as a provisional standard of 
reference for the others. 

(3) That the specific thyrotrophic activity of 0.25 milligramme 
(= 250 gamma) of the preparation" TH 5 "would afford a suitable 
?asis for the defmition of an equivalent unit, for acceptance by 
m~rnational agreement, in terms of the standard preparation, as 
ultimately made ready for distribution. 
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(4) · That th~ ~hairman and Secretary should undertake to get 
some trial tablets made of the standard powder, when available, 
with the addition, if necessary, of a suitable basis to give the material 
the required consistency. 

(5) That when these different trials were completed, and the 
definition of the unit in terms of this standard material had thus 
been confrrmed a~d finally accepted, after examination i~ its
completed form by the experts co-operating in the tests, arrange
ments should be made for the compression of the standard material 
into tablets, each containing a suitable number, such as 50, of the 
agreed units, and for the packing of these tablets in suitable numbers, 
after complete· desiccation, in sealed glass containers, under condi-
tions excluding oxygen. . . ' 

(6) · That the standard sbtlll thereafter be kept at a temperature 
below O•'C., and protected from light, at the National Institute for 
Medical Research, Hampstead, London, Enf?land,· and distributed 
therefrom on behalf of the League of Nations Health Organisation 
to national centres for the control of such substances, and to other 
suitable research institutes. 

The Conference then discussed .the nature of the available bio
logical tests for thyrotrophic activity, particularly with regard to 
the necessity of excluding effects due to non-specific active consti
tuents, either of the standard preparation or of other preparations 
assayed in compatison therewith. 

It was then further agreed : 

(7) That the only tests available for such comparative deter
mination of thyrotrophic activity, whjch were free from this danger 
of interference by non-specific constituents, were tests based on the 
direct observation of changes induced in the thyroid gland itself, 
and that, in particular, indirect tests, based llpon effects on meta~ 
bolic rate, were not trustworthy when applied to such incompletely 
purified rna terials as are yet available. . 
'· (8) That each member of the Conference participating in the 

confirmatory tests on the stan~ard material be requested to furnish, 
with his report, a detailed description of the method or methods of 
biological comparison used in his tests, with a view to the publica
tion of an annex to' the report of the Conference, dealing with 
methods of assay. 
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(9) That it is desirable that researches should be ~ontinued in 
appropriate centres, with the object of discovering methods for 
separating the thyrotrophic hormone more complete!! from other 
active principles of the pituitary gland, on a scale sufficient to enable 
the standard preparation, now adopted, eventually to be repla~ed 
by a new standard preparation, free from such other act1ve 
principles. 

IV. CONSIDERATION OF THE LACTOGENIC (CROP-GLAND
STIMULATING) SUBSTANCE OF THE ANTERIOR LOBE 

OF THE PITUITARY GLAND 
(' PROLACTIN", " GALACTIN", " MAMMOTROPIN ") 

It was agreed : 

(1) That this Conference agrees with the opinion expressed in 
the majority of the replies to the questionnaire circulated last 
year that it is both desirable and practicable to establish an 
international standard preparation for the lactogenic (crop-gland
stimulating) substance of the anterior lobe of the pituitary gland. 

(2) That the preparations of this principle offered by several 
manufacturing and other organisations should be circulated among 
certain experts, including some members of the Conference, in order 
that they might be tested as to their suitability as constituents of n 
mixed preparation of this principle in the form of a dry powder, to 
sene as the international standard pre1Jaration. 

(3) That no contribution offered towards this standard prepa:·a
tion should be accepted, if it is found, on examination, to contain 
less than about 5 " Riddle-Bates units " of the specific activity in 
1 milligramme. 

(4) That the preparation made by careful mixture of the accept
able contributions shall constitute the international standard 
preparation without dilution. 

(5) That this standard preparation shall be assayed by the 
co-operating experts in " Riddle-Bates units ", in comparisol) with 
the preparation named" L.P, 1 " in the table on page 4 bf docu• 
~nt~~ · 
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• 
(6) T.4at by comparison of the assays thus carried out, agree-

men~ shall be reached among the members of the Conference as to 
the activity of the standard preparation in " Riddle-Bates units " 
per miiiigramme, and that the international unit shall be thus 
<lellned in terms of the standard preparation. 

The Conference then proceeded to discuss the possibility of 
obtaining a greater and more uniform activity among the different 
samples contributed for the preparation of the standard, by attempt
ing to separate the active constituent in crystalline form, but 
concluded that, on the information before the Conference, such an 
attempt would be unlikely, under present conditions, to have an 
effect in the desired direction. 

It was then further agreed : 

(7) That the Standards Department of the National Institute 
for Medical Research be asked to consider the practicability of 
issuing this standard in two forms, one without dilution, the other 
~uitably diluted with an inert substance apd compressed into 
tablets of convenient dimensions, in order to effect economy in the 
u&e Qf the litandard in tests requiring the use of sJDa!l fractions of 

- l,IJlit. 
(8) That, when the definition of the unit has thus been confirmed 

and finally accepted, the standard material shalll!e distributed into 
suitable glass containers, in the form of the untreated powder, and 
possibly also after dilution and compressio11 into tablets as above 
suggested, and that the contents of such containers &hall then be 
completely desiccated, and the containers sealed l,IJlder conditions 
aa nearly as possible approaching sterility and excluding oxygen. 

(9) That the standard shall thereafter be kept at a temperature 
below QoC., and protect~d from light, at the National Institute for 
Medical Research, Hampstead, Lon<~on, England, and distributed 
therefrom, 011 behalf of the League of Nations Health Organisation, 
to national centres for the control of such substances, and tQ other 
suitable researcn institutes. 

(10) That \he Conference cannot, on the information before 
it, recognise any test u f;iving sufficiently quantitative results 
fol' the comparative assay of preparations in relation to this standard, 
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except those whi~h depend on the measurement or observation of 
growth produced in·the crop-gland of tl~e. pige~n or dove, whether 
as the result of sy~temic or of local admm1stration. . . . . 

(11) That each member of the Conference participating Ul ~e 
_ confirmatory tests on the standard material be requested to furniSh, _ 

with his report, a detailed description of the method or method's 
of. ~ioiogical comparison used in his tests, with a view to t~e pu~h

- cation of an annex to the report of the_ Confrrence, dcalmg With , 

methods of assay. 

V. CONSIDERATION OF GONADOTROPHIC 
PREPARATIONS OF THE SERUM 

OF THE PREGNANT MARE 

It was agreed : 

(1) That it is desirable and practicable to establish an interna
tional standard preparation for the gonadotrophic substance of 
the serum of the pregnant mare. 

(2) That preparations of this substance have been offered as 
contributions sufficient to enable a standard preparation eventually 
to be prepared by admixture. 

(:i) That samples of these different contributions should be 
distributed to experts, includ~g members of the Conference, in 
order that they may report upon their suitability for inclusion in the 
standard preparation. 

(4) That a mixture shall be made of those contributions regarded 
as suitable, and this mixture shall again be assayed by the experts, 
and that each member of the Conference participating in this assay 
shall be requested to indicate the quantity of the mixture which, 
in his opinion, has an activity suitable for adoption as 1 interna
tional unit, having regard to the dimensions of the units which have 
already attained general currency. 

(5) That, after consideration of those reports, and agreement 
among the members of the Conference as to the quantity of the 
mixture to be accepted as representing 1 unit of activity, the 
mixture shall be so diluted with an inert material that 1 such unit 
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shall b~ contained in 0.1 milligramme (= 109 gamma) of the diiuted 
powder. ·The preparation as thus diluted shall'then be accepted as 
the international standard preparation for the as$ay of all prepahi· 
tions 'l>f the gonadotrophic ~ubstance of pregnant mare's serum,' 
but only of such. · · · 

(6) That arrangements shall the~ be made f~r the compr~ssion 
of the sta'ldard material into tablets each containing 1f suita)Jle 

.number, such as 100, of the agreed units, and for the packing of 
these tablets in suitable numbers, after complete desiccation, in 
aealed glass containers, under conditions excluding oxygen. 

(7) That the standard shall thereafter be kept at a temperature 
below 0° C., and protected from light, at the National Institute for 
Medical Research, .Hampstead, London, England, and distributed 
therefrom, on behalf of the League of Nations Health Organisation, 
to national centres for the control of such substances, and to other 
suitable research institutes. 

(8) That the only tests for the comparative determination of 
gonadotrophic activity, in units as above defined, on which the 
Conference have evidence to justify recommendation, depend on : 

(a) The observation of a direct or indirect gonadotrophic 
effect, shown by morphological changes in the gonads ; or 

·(b) The observation of secondary changes in the accessory 
reproductive organs, in animals not deprived of their gonads. 
When this type of test is used, the absence of substances directly 
causing such changes in the accessory reproductive organs 
should be assured, by control tests on anima!s deprived of their 
qoriads. 

(9) That each member of the Conference participating in the 
confirmatory tests on the standard material be requested to furnish, 
with his report, a detailed description of the method or methods 
of biological comparison used in his tests, with a view to the publi· 
cation of an annex to the report of the Conference, dealing with 
methods of assay. 
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VI. CONSIDERATION OF THE GONAOOTROPi-liC 
PRINCIPLE, OR PRINCIPLES, OF THE ANTERiOR LOBE 

OF THE PITUITARY GLAND 

It was agreed : 

That, on the information before it, the Conference is unable 
to recommend the establishment of a standard preparation fo~ 
measurement of units of the gonadotrophic effects of preparation~ 
from the anterior lobe of the pituitary gland. It has before 
it the evidence that, in certain laboratories, preparations have 
been obtained in which different factors of the total gonadotrophic 
activitY are more or less completely separated. In these circum
stances, the Conference believes that future action, in the direction 
of establishing a standard or standards for the principle or principles 
in question, can best be accelerated by arranging for the exchange 
of specimens of the preparations claiming to present the separated 
activities, among the experts concerned and others interested, for 
co-operative trials and interchange of experience. 

VII. CONSIDERATION OF THE CORTICOTROPHIC 
(ADRENOTROPHIC) SUBSTANCE OF THE ANTERIOR 

LOBE OF THE PITUITARY GLAND 

It was agreed : 

(1) That it is desirable to establish an international standard 
for this substance, but that, on the evidence as yet available, it 
does not seem to be practicable to collect sufficient suitably purified 
material to constitute 11 standard preparation, on the srale which 
would be necl!ssary to make it effectively a\ailable for international 
distribution. 

(2) That, in these circumstances, the policy most likely to 
accelerate action in the direction of establishing a standard would 
be the exchange of specimens among the experts concerned and 
others interested in co-operative trials. 
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VIII. CONSIDERATION OF THE GROWTH-PROl\lOTING 
HORMONE OF THE ANTERIOR LOBE 

OF THE PITUITARY GLAND 

The Cohference1 after full discussion, accepted the following 
resolution by unanimous vote : 

That the inelhbets of the tonference recognise that some of tile 
objections which tnight be urged against the establishment of a 
s~ndard for the growth horinone could be urged against some of 
the standards, for other forms of anterior pituitary activity, which 
they have already accepted ; that they are nevertheless of the opi
nion that the only action on which agreement can be reached, on 
this occasion, with regard to the growth-promoting hormoue, is the 
arrangement_ of a to-operative investigation, with a view to the 
establishment of ll standard for growth-promoting activity at the 
earliest date at which the basis for agreed action appears to be 
available. -

IX. CONSIDERATION OF A STANDARD PREPARATION 
FOR THE WHOLE ANTERIOR i..OBE 

OF THE PITUITARY GLAND 

the tonference expressed the hope that the Standards Depart
ment of the Nationai institute for Medical Research, Hampstead, 
London, England, would be able to facilitate comparative research 
on the hormones of the anterior lobe of the pitUitary gland for 
which international standard preparations had not yet been adopted, 
by preparing or acquiring a suitable quantity (not less than 2 kg. 
or more than 5 kg.) of anterior pituitary lobe substance of oxen, 
dried without fractionation, so that sainj>Ies might be furnished to 
the participants, in di!Terent countries, in the co-operative investiga-
tions planned by the Conference. · . 

·The Chairman gave an undertaking that the National Ihstitute 
for Medical Research would do what was possible in the direction 

desired. 
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. . 
X. CONSIDERATION OF THE PJUNCIPLE,' · • 

OR PRINCIPLES, OF THE'' PARS INTERMEDIA" 
OF THE PITUITARY BODY . 

The question was raised as to the possibilitY. of establishing a 
standard, or standards, for the principle, or principles, of the pars 
intermedia of the pituitary body, which in very small doses produce(s) 
expansion of the melanophores of the frog's skin, and in larger doses· 
has important effects on metabolism in the mammal. After discus

sion, it was agreed : 

That the available information was not sufficient to enable the 
Conference to consider the establishment of a standard for this 
type of activity on the present occasion. The hope was expressed 
that the further progress of investigations in this important field 
would make it possible for a future Conference to take action in this 
direction. 

XI. CONSIDERATION OF OTHER HORMONES 
OF THE ANTERIOR LOBE OF THE PITUITARY GLAND, 

OR "ANTERIOR PITUITARY-LIKE" HORMONES 

The Conference discussed the possibility of establishing standards 
for additional principles belonging to the group under considera
tion, such as the gonadotrophic substances contained in human 
urine after removal of the ovaries or at the time of the menopause. 

It was agreed : 

That no action in these directions was practicable at this juncture. 

XII. CONSIDERATION OF NOMENCLATURE 

It was agreed : 

(I) That the fully descriptive term" anterior lobe of the pitui
~ry gland " should be adopted for reference to the organ in question 
m the records of the Conference. 
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No general a~ement was reached in discussion of the respective 
claims o.i 'tlie.-suffixes " trophic " and" tropic " in the construction 
of descr~j>tiv~ terms for reference to the active principles with which 
the Conferen~ had dealt. · . . 

It was:agr~.cf: · 

· (2) Thai the u~~ of the forms with the ·suffix " trophic " or 
" trophiqu~ '-' i~ tb4! official English and French versions of the dis
cussions and d!!cisions of the Conference would be acceptable to the 
members of t~e Conference. It was further agreed that the form 
" tropic" might, if necessary, be used \vith appropriate modifica
tions in translations into other languages. 

It was agreed : 

(3) That the Conference recommend the adoption, for general 
scientific use,. of the term " gonadotrop(h)in .. for reference to 
principles with gonadotrophic action, with the addition, in each 
case, of a suitable adjective or descriptive phrase, to indicate the 
source of or~ in of the particular principle to which reference is made. 

(4) That the Conference recommend the adoption, for general 
scientific use, of the terms " corticotrop(h)in " and " thyrotro
p(h)in ", to denote the active principles of the anterior lobe of the 
pituitary gland acting on the adrenal cortex and on the thyroid 
gland respectively. 
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FOREWORD 

In 1939, the. League of Nations is convening a European Conference 
on Rural Ljfe. 

The idea of such a conference was originally propounded by the J!J3J 
European Cpnference on Rural Hygiene, which recorded the opinion 

•that it would be desirable for its recommendations to be reviewed after 
a period of five years in the light of the studies undertaken in the 
meanwhile by the Health Organisation. 

When this' period had elapsed, the Health Commiltee proposed that 
a new ~oniir~ce should examine the questions of rural hygiene in 
their natural. selling, considering /hat any real amelioration of /he 
standard of health in the rural environment must depend, in /he first 
place, upon /he improvement of living conditions generally. 

This view .having found acceptance, the Assembly of the League of 
Nat ions decided to organise a European conference on rural life . 

• 
This conference will consider, from the technical standpoint, the various 
problems involved in raising the social standards and level of well
being of the rural areas of Europe ; the Governments concerned will 
thus have, 11n opportunity of discussing together the methods best 

.. '" 
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calculated to promote a higher standard of living and .if!!proved heallh 
protection. Accordingly, ·the _agenda deals in turn !Vilh questions 
of vital statistics, agricullural economy, public hea(th, nutrition, 
co-operation, educatlon and rural planning. . . 

••• 

One of the most important items of the agenda is that of medico
social policy; and the Heallh Committee has given particular attention 
to the thorough technical preparation of the conference's discussions 
on this subject. 

After an initial phase of documentary preparation, it organised, in 
October 1938, a consultation, attended by oflicers actively engaged in 
the organisation of the medico-social policy of their respective countries. 1 

1 This meeting was attended by : 

Dr. 0. ALKS, Director of the Department of Public Health of Latvia, Riga ; 
Dr. W. Jerzy BABECKI, Deputy-Director of the Public Heafth Service of 

Poland, Warsaw ; 
Professor J, BALTEANU, Professor of Hygiene at the Jas,.y Faculty of 

Medicine, Member of the Health Committee ; • 
Dr. C. VAN DEN BERG, Director-General of Public Health of tbe Netherlands, 

The Hague; 
Professor D. CoMBtEsco, Secretary-General, Roumanian Ministry of Public 

Health, Bucharest ; 
Dr. Ch. FAucoNNET, Director of the Swiss Federal Public Health Service, 

Bnne • · ... 
Dr. N. :If. GooDMAN, Medical Officer, Ministry of Health, London ; 
Dr. Bela JmuN, Secretary of State, Royal Hungarian Ministry of the 

Interior, Budapest ; 
Dr. Rene SAND, Secretary-General, Section of Public Health Belgian 

Ministry of Public Health, Brussels ; . ' 

The following also took part in this session, in the capacity of experts ; 

Dr. B. BoRCIC, Directo~ of the Institute and School of Hygiene, Zagreb ; 
Dr. M. KACPRZAK, Chtef of Service, Polish Ministry of Social Welfare 

Warsaw; ' 
Dr. A. STAMPAR, former Director of the Yugoslav Public Health Service 

~~b; ' 
Dr. J. ToMcstK, Director of the Hungarian State Institute of Hygiene and 

Professor at the University, Budapest ; 
Dr. N. M. ATWATER, Secretary of the American Public Health Association 

New York; ' 
Dr. G. IcuoK, Professor at the Institute of Statistics University of Par' • 
Dr. J. J. PA':ERSON, Medical Officer o! Health, M'aidenhea<l Berksh·

1
: ' 

Umted 1<111gdom, • • 1 e, 
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This consultation enabled the participants to meet and discuss the 
best ways of co-ordinating the presentation of the various national 
reports which describe the action of the public authorities in the conduct 
of medico-social policy in rural areas. 

They reviewed the main problems and the difficulties currently 
encountered as well as the means of coping with them which are afforded 
by the medic(}-social equipment available in their respective countries. 

A drafting commillee, consisting of Dr. B. BoRCIC (Yugoslavia), 
Dr. N. !\1. GooDMAN (United Kingdom), Dr. Bela JoHAN (Hungary), 
Dr. l\1. KACPRZAK (Poland) and Dr. Rene SAND (Belgium}, mel 
in December 1938 to examine the draft report kindly prepared by 
Dr. Kacprzak and Dr. Rene Sand. This comprehensive monograph, 
which is to serve (IS an introduction to the discussions of the 1939 
conference, is reproduced below. 
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I. I~TRODt:CTION 

The Importance of Health. 

In the last analysis, man will always be the subject of all our 
endeauours ; whether our purpose be cultural or material, the action 
we undertake always has as its fundamental object the improvement 
of the condition of mankind and the protection, raising and enrich
ment of human existence. 

We call civilisation the sum total of the means employed, by 
every people and every generation, to achieve that object more fully. 

Such successive endeavours constitute the history of human 
progress. 

In this gradual assertion of the ascendancy of life over death, 
health stands in the forefront ; the oldest civilisations, like the 
religious movements of all times, show their concern for health. 
Good health is the prerequisite of well-being and ability to 
work, the safeguard of intellectual and moral balance, and the 
most valuable asset of the individual, the family and the commu
nity. 

Here, as in most other spheres, however, scientific progress in the 
abstract greatly outdistances concrete achiet1ement. We have learnt
how to lengthen the expectation of life, how to prevent or cure many 
diseases, how to abolish much suffering ; but we only apply that 
knowledge to a relatively limited extent. Doubtless, economic 
circumstances limit our possibilities of action ; but mere indifference, 
and, even more, the lack of organisation and of a broad general 
outlook, must also be held responsible. 

Some countries have made persistent efforts to improve public 
health, and have been rewarded by a considerable decline in infant 
mortality and in the death rate from infectious diseases. Never
theless, morbidity still remains unduly high, and a state of thorough 
good health is still far from being the general rule ; moreover, the 
victories won in the struggle against death are due more to improve
ments in the economic condition of the masses than to the direct 



Rl'RAL HYGIENE 905 

influence of health measures, which are seldom planned as part of 
a rational programme. 

The Need for a Health Programme. 

In view of the deficiencies still to be found in this field, and the 
immense advantage to be gained from concerted action in the 
interests of health, it is of the highest importance that each country 
should make a general survey of the state of public health and of 
its health equipment, and that it should, on that basis, construct 
a coherent plan for a medico-social policy, fixing, year by year, 
the stage to be reached and estimating and securing the financial 
resources required for the purpose. Such a task has lately been 
accomplished, and in a bold spirit of constructive realism, by a 
Commission appointed by the Federal Government of the Cnited 
States. 

The Need for a Rural Health Policy. 

The steps taken in various countries to raise public health 
standards have invariably been more favourable to the urban 
population and to industrial workers. It was long believed that 
the farmer, living in close contact with nature, was in a privileged 
position from the standpoint of health. But as living and health 
conditions improved in the towns, urban mortality rates fell to 
such an extent that, in several countries, they are to-day actually 
lower than rural mortality rates. Villagers, living in small scattered 
groups, have been unable to improve their condition as elTectively 
as town workers. The life of the peasant has altered comparatively 
little. 

Yet the greater part of the human race lives on the land, the 
produce of which is essential to the existence of the whole of mankind. 
In addition, the birth rate has, for the most part, remained high 
in rural areas, thus enabling them to contribute a considerable 
proportion of the population of towns. It is therefore urgently 
necessary to set on foot, on behalf of the agricultural community, 
a health campaign appropriate to its requirements and economic 
conditions, and calculated to meet the particular difficulties to be 
overcome in rural areas. 
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The reason fllhy a separate medico-social policy is needed for country 
districts is that, although scientific data remain constant from one 
region to another, their practical application varies according to 
local circumstances. Villages diller from towns by their remoteness, 
their small, scattered population, the type of activity carried on 
by their inhabitants, their mode of life, their habits of thought and 
their reactions. Not only the physical and economic possibilities, 
but also the social and psychological atmosphere of the countryside, 
call for diiTerent methods ; no effort must be neglected to make 
rural existence more attractive and more secure. 

Such were the considerations which led the Council of the League 
of 1\"ations, on the proposal of the Spanish Government, to instruct 
the Health Organisation to conwne the European Confenmce on 
Rural Hygiene, which met at Geneva in June and July 1931. 
That Conference was followed by the Intergovernmental Conference 
of Far Eastern Countries on Rural Hygiene, held at Bandoeng (Java) 
in August 1937. These two Conferences, which had been carefully 
prepared by a seri?s of surveys and other detailed preliminary work, 
laid dovm the principles, methods and means of action constituting 
a rural health policy, in a series of recommendations which wt•re 
unanimously accepted by the delegates of twenty-three European 
nations at Geneva and thirteen Far Eastern countries at Bandot>ng. 

That programme has had an indisputable influence on the 
development of rural hygiene. Although actual methods have 
varied from country to country, the main lines laid do\vn at Geneva 
have everywhere been followed. Before concluding its labours, the 
European Conference recommended that a new meeting should be 
held within the next five years for the purpose of surveying the 
progress achieved and adapting the 1931 recommendations to newer 
problems and to the latest advances in public health technique. 

In the meantime, the problem broadened in scope. The Health 
Committee realised that considerations of health can seldom be 
divorced from economic, demographic and social factors. Jt 
accordingly proposed to the Assemhly that the second Conference 
on Rural Hygiene should be transformed into a European Conference 
on Rural Life. This conference is to be held at Geneva in 1(1::19 ; 
not only the Health Organisation and the Economic and Financial 
Organisation of the League, but also the International La hour Office 
the International Institute of Intellectual Co-operation and th; 
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International Institute" of Agriculture are co-operating in the 
preliminary work under the guidance of a Preparatory Commission. 
A great deal of material has been collected as a result of investiga
tions, meetings of experts, reports and statistics. But before giving 
a general review of this material, emphasis should be laid on the 
profound differences in the economic, health and cultural standards 
of rural populations from country to country. 

Differences in Rural Environments in the Various Countries. 

A number of different sets of conditions are found in this connec
tion in different countries and regions. In some cases, the country 
is so highly industrialised that the agricultural community is in the 
minority, the greater part of the population living in towns. That 
is the position in the L'nited Kingdom, Belgium and the Netherlands. 
The countryside is inhabited by industrial and clerical workers, who 
travel daily to office or factory, and by other categories of persons 
whose income is not derived from agriculture. Even here, however, 
some districts remain isolated and can to some extent be compared 
with typical agricultural countries. 

In other cases, the peasant population represents half, or more 
than half, the total, hut the most modern equipment is found in 
farms and rural dwellings. This is the situation exemplified by 
the Scandinavian countries and S\\itzerland. 

Elsewhere, we may find that, despite the existence of large towns 
and a considerable degree of industrialisation in some parts of the 
country, from a third to half of the population is still employed in 
agriculture, conducted-notwithstanding various improvements
in the traditional manner. This is the case in Scotland, France 
and Germany. 

Finally, there are countries in which the population is very 
predominantly agricultural, the villages retaining their traditional 
aspect, in spite of varying degrees of modification due to modern 
innovations. 

It is clearly in this last category that the problems of rural life 
subsist in the fullest degree, and call for ml'asures other than 
those which may apply elsewhere. Distrirts in which agriculture 
has been modernised constitute, in one sense, a foretaste of the 
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future, and in any case a useful field of suggestions for other more 

backward regions. . · . . 
There can be no question as to the considerable gap subsisting, 

from country to country, as regards economic resource~, cultu~I 
standards and the relative isolation of the peasant population, which 
conditions their mental attitude. To those differences must be 
added those found in legislation and administration. 

Situations so varied require a wide measure of elasticity in the 
formulation of the principles of a rural medico-soda! policy. A 
given recommendation will seem too modest in some countrie~ and 
too sweeping in others. Allowance must be made for national, 
regional and local circumstances. Our object here is, however • .JQ .
draw inferences rather than to offer concrete soluti(in!I"":-WLmerely 
wish to map out a general line of advance, which each country will 
be free to follow in the light of its own requirements, possibilities 
of action and experience. 

II. CURATIVE MEDICINE 

Medical Care. 

Medico-social policy in country districts should begin by the 
organisation of arrangements for medical care. This is the normal 
course of historical development for the protection of health, and 
it is but natural that the first step should be that of meeting the 
most immediate and keenly-felt need. The sick suffer, and to 
relieve them is a humanitarian duty ; it is also the means of paving 
the way for preventive medicine, which, from the standpoint of 
public health, is more important than curative medicine, though 
as yet less appreciated by the public. 

In some countries, provision for medical care in rural districts is 
relatively complete ; elsewhere, it is still inadequate, or even almost 
entirely wanting in certain districts, owing to their isolation and lack 
of resources. To remedy this situation, the countries of central and 
eastern Europe, the Scandinavian countries and Scotland (moun
tainous and island regions) have adopted the system of approved 
provincial or local practitioners ; these receive a specified allowance 
plus fees from families which can afford to pay. In Great Britain: 
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France and Belgium, in particular, the public relief authorities pay 
doctors for attendance to the poor. Furthermore, through the 
extension of sickness insurance and the other forms of collective 
medical assistance, the sick are given access to the whole armoury 
of preventive and curative facilities, which it is to the interest of 
the responsible agencies to improve so as to save money. Attending 
the rural population thus becomes a reliable source of income for 
doctors, so that they will be more willing to settle in villages, and 
will be distributed more in accordance with the needs of the public. 
In some countries, young doctors have to work for a time as assist
ants to country practit~oners, or to settle in rural districts at the 

-..Q!i~set of their car~r.-"" - • . 
~~ -~ ... 

Specialists. 

Though of outstanding importance, the work of the general
practitioner is not sufficient in itSelf ; the patient must be able to 
obtain the necessary drugs, and it is no less essential for him in 
certain cases to consult specialists. Here again, the extension of 
sickness insurance may supply the solution by removing the chief 
obstacle, which is a financial one. 

In England, a number of counties have been divided into districts, 
each provided with a medical centre where poor, insured and paying 
patients can consult specialists on certain days and at certain hours. 
This system apparently satisfies both the medical profession and 
the public. 

Surgical operations, diagnostic examinations and special treat
ments must usually be carried out in hospital, and this applies also 
to analyses, unless they are performed at central or regional 
institutes. 

Hospitals. 

It is therefore essential for the hospitals to form a network 
extending over the whole country. With the modern development 
of communications, patients can now be sent, within a few hours, 
to large institutions where the necessary equipment and skill are 
available. 

In thinly-populated districts in certain countries, rhalet-hospitals 
with some ten or twenty beds have been established ; these are 
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linked up with larger institutions, which send one of tl~eir. doctors 
when required, the resident staff consisting of a nu~se-Imdwtfe only. 
Such chalet-hospitals receive midwifery and acCident cases, and 
patients who cannot be treated at home, but whose condition is 
such that they need not, or cannot, be removed to the regional 
hospital immediately. The cottage hospitals in England are 
institutions of a more self-contained type, though they call in the 
services of local doctors. It is universally recognised that these 
cottage hospitals perform exceedingly valuable services. 

The local hospital should never have less than fifty beds, and 
preferably at least a hundre_d, so that overhead expenses can be 
spread over a greater number of patients. · It should contain a ·· 
laboratory, a radiological department and an operating-theatre. 
Its staff should include at least one resident surgeon and an adequate 
number of experienced nurses. 

This hospital, serving the purpose of a sorting and diagnostic 
centre, should be in contact with an institution possessing more 
elaborate equipm~nt and staff, and also with a tuberculosis sana
torium, a psychiatric hospital and a convalescent home. The 
curative institutions in a given district should form a co-ordinated 
whole, so that patients may be moved from one to another as 
required, the doctors working at different points in the hospital 
system as occasion demands. An adequate number of isolation 
beds should be reserved in these various hospitals for infectious 
cases, if there are no special institutions for them. 

The peasant is frequently unable to pay his own hospital expenses, 
and the local resources of the public relief authorities are usually 
limited. The assistance of a local or national fund, or of the social 
insurance organisation, is indispensable, especially in rases of 
prolonged illness. 

Dental Care. 

Dental care is, needless to say, still more neglected in the country 
than in the towns; it is expensive, and there is a shortage of qualified 
staff. Once again, social insurance can provide a solution for the 
problem. Sweden has just set up a national dental service : dentists 
settled in all parts of the country receive a fixed salary for attending 
the poor, together with fees on a recognised scale from patients in 
more or less comfortable circumstances. 
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Confinements. 

In the country, most confinements take place at home. For this 
reason, a midwifery service has been instituted in numerous coun
tries ; the midwives also receive either a fixed salary or a separate 
payment for each confinement, apart from fees from families which 
can afford to pay. 

Home Nursing. 

Since attention has to be given at home to patients suffering from 
acute or chronic complaints, these midwives, in some countries, are 
nurses as well. This system has been adopted in England, where 
throughout the country the Queen Victoria Jubilee Institute 
maintains nurse-midwives, who are the country doctor's best 
assistants. The Institute draws its funds from donations and 
bequests, and from contributions from the local authorities and the 
public, either as annual subscriptions or as fees. In other countries, 
home nursing is undertaken by special nurses or health visitors. 

To sum up, the immediate aim should be to ensure that every 
rural family receives a minimum of attention, especially in cases of 
confinement, infectious disease or accident, and in those requiring 
urgent medical aid. The final goal should be, however, to provide 
in all cases the services of doctor, midwife, nurse, specialists and 
dentist, in addition to laboratory analyses and hospital treatment, 
and, in any event, the necessary medicaments. 

The public relief authorities, social insurance organisations, the 
Government, provincial and local authorities and private associa
tions should all take their due share in this system. The essential 
is that the system should be complete and co-ordinated and that 
none should be excluded from its operation. 

III. PREVENTIVE MEDICINE 

The Two Aspects of Preventive Medicine. 

While measures are introduced to provide the rural population with 
effective medical assistance, the task of prevention should be under
taken in both its aspects : the first, or impersonal, aspect being 
that which concerns environment (housing, water-supply, sewage-
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disposal, foodstulls)-which we shall discuss later--while the 
second, or personal, aspect concerns the preve~tive measures taken 
by the doctor and the health visitor in regard to families and 

individuals. · 
Medico-social organisation cannot be regarded as a plan to be 

immediately and universally applied ; the expense would in any 
case be an obstacle. All that can be done, therefore, is to prepare 
a stage-vl'ise and co-ordinated programme, covering at one and the 
same time both central and local administrations, both environment 
of the family and the individual, both preventive and curative action. 

Central Administration. 

As regards the central administration, there is no doubt that the 
necessary co-operation between health,1 public relief and social 
welfare institutions is impossible unless the central services in these 
three branches are either co-ordinated or are united in a single 
Ministry of Public Health or of Social A flairs, which keeps in close 
touch vl'ith the institutes of hygiene (if these are not directly under 
it) and co-operates as far as possible vl'ith the medical faculties. 
The ~linistry should form advisory commissions or boards whose 
opinion it should obtain. 

As the European Conference on Rural Hygiene recommended,~ 
the central administration should work on " the principle of the 
greatest efficiency combined vl'ith the greatest economy. This 
principle of maximum efficiency was the notion which governed the 
whole Conference. Its corollary is the division and technical value 
of the work done. Division by areas is intended to bring into direct 
touch vl'ith the scattered rural population a stall and institutions 
which are as many-sided as possible. A functional division is 
intended to place at the disposal of such a population over a wider 
area a specialised stall and specialised institutions. . . . Another 
coroll~ry ~f the prin~iple of ~aximum efficiency is the principle of 
co-ordz11atron and umty of actron. • . . Finally, all the recom
mendations of the Conference were inspired by the principle of 
adaptation to local conditions." 

1 Inrlucling hous~ng, nutrition, physical fitness, maternal and child welfare 
school med1cal serv•ces, hospitals and the supervision of the dl 1 r 1 ' 

• Gene\'a, 1931, Vol. 1, page 11, me ca pro ess on, 
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Both general and district or local health surveys are essential to 
the planning of an effective medico-social policy. Monographs on 
both social and health conditions, made more specific by means of 
health indicesl or similar systems, should therefore be prepared 
for the country as a whole, for the various districts and for 
smaller areas. This is a modern application of the medical topo
graphy of Hippocrates. Mortality and morbidity statistics should 
also be made as complete and accurate as possible, since they 
will serve as a guide to the health administration and the medical 
profession in their work. 

The central health administration cannot confine itself to stimu
lating and financially assisting local and private efforts ; the law 
must allow it to impose certain general measures (such as vaccination 
and the isolation of infectious cases) and to require the local author
ities to take a <;ertain minimum of sanitary measures. If need be, 
some authority to inflict penalties should be added to its powers 
of financial and technical assistance and technical supervision. 
The aim should be to achieve that nice balance between centralisa
tion and decentralisation which will be best suited to the special 
conditions of the country. As the health services develop, gradual 
decentralisation seems desirable ; but the right of supervision by 
the central authorities should remain, together with their right to 
intervene in the event of technical errors or slackness on the part 
of local authorities or subsidised organisations. 

The central health administration will call in the services of 
experts: engineers to inspect sanitation schemes, veterinary surgeons 

· to inspect meat, chemists to inspect other foodstuffs, prediatrists, 
tuberculosis specialists, psychiatrists, etc. (not to mention lawyers 
and statisticians) ; but it will consist chiefly of doctors having special 
knowledge of public health questions. 

County Administration. 

The powers of the county (departmental, provincial) health 
administration should extend to social preventive medicine (health 

• This system of Indices has been devised by 1\1. Falk and 1\1. Stouman, and 
was applied by the latter to the town of New Haven, to a Hungarian rural 
district and to the city of Brussels. It was adapted to rural distrids by a 
Conference of Experts, which met at Geneva In June 1938. 
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visitors maternal and child welfare, anti-tuberculosis work, etc.), 
public ~ealth (housing, water-supply, sewerage, etc.) and hospitals. 
The aim should be, not to carry out a uniform programme every
where, but, on the contrary, to meet the most immediate needs, 
which vary from district to district, to arouse an intere~t in hygiene 
among the local public and their leaders, and to co-ordmate endea
vours. .Just as universal experience has shown the advantage of 
having polyvalent health visitors (but subject to the supervision 
of specialised superintendents), so it is now the rule to have poly
valent county health services. 

The county health administration should be under the direction 
of a full-time official who is a medical man specially trained for the 
work (diploma in public health). Here again, it is no longer in 
dispute that the simultaneous practice of medicine and performance 
of duties in the public health service inevitably tends to make a 
doctor neglect the latter in favour of urgent cases amongst his 
patients ; the independence that every official should enjoy is 
encroached upon, his mind is distracted from questions and consi
derations which should absorb his whole attention, and he becomes 
a rival to medical practitioners whose co-operation is essential to 
the discharge of his official duties. 

Those public authorities who believe that they are saving money 
in this way lose more than they save in impaired efficiency and the 
multiplication of posts. The part-time system is not merely a 
regrettable second-best, but an actual error in organisation ; it would 
be better to reduce the number of posts than to turn them into 
subsidiary, not to say wasted, occupations. 

The medical officer of health in charge of a county service should, 
where necessary, be provided with assistant public health officers, 
and should also be given the assistance of specialists, and, if neces
sary, of the district institute of hygiene, besides having at his disposal 
in any event inspecting or superintendent health visitors. · 

The county health administration constitutes the link between the 
central and local administrations. In some countries, it is entirely 
controlled by the central authorities ; in others, it is run by the 
county, subject to the supervision of the central authorities, the 
latter fixing conditions of employment, preparing a scale of salaries 
and pensions, confirming appointments, supervising the work done 
and providing financial assistance. The county health service 
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should in any event form part of the national organisation and 
should work on the same lines as the central health administration. 

The essential function of the county health administration is to 
stimulate, co-ordinate and distribute u·ork. The medical officer of 
health in charge of it should possess a thorough knowledge of the 
area, its resources, requirements and mentality ; he should pay 
personal visits to the mayors, the leading members of the medical 
and teaching professions, the social insurance organisations, the 
public assistance committees and private associations. In a number 
of countries, these various persons and agencies have been brought 
together in co-ordination committees, with excellent results. 

Thus helped in his task, the county medical officer of health 
should endeavour to combine the institutions in his county into a 
well-balanced whole. The isolation in which each separate hospital, 
sanatorium and dispensary is only too often prone to work will give 
place to a system of interconnection. One hospital, well situated 
and equipped, will specialise in the treatment of acute affections, 
while another, less modern, will be devoted to chronic diseases and 
a third will become a convalescent horne. Since 1929, the efforts 
of the authorities in Great Britain have been successfully directed 
to this end. 

District Administration. 

The county (province, department) is divided into administrative 
areas or districts, each of which-possibly several grouped together 
for the purpose-will have its full-time medical officer of health. 
who will be assisted by health visitors and a sanitary inspector, 
unless such auxiliary staff is provided at some other level in the 
hierarchy of services. But this division does not imply a dispersal 
of effort ; the county medical officer of health will be responsible 
for the public.health organisation of the whole county. 

The district health service, which is the real executive body for 
purposes of public health policy, should, according to the opinion 
of authorities who have studied the question, have not more than 
from 20,000 to 50,000 people in its area, unless the medical officer 
of health has the help of one or more assistants. District health 
services will be created only as the necessary funds and staff become 
available. To divide up the country straight away into a number 
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of health districts, and to rely on doctors who have not had the 
necessary training and have to attend to their practice at the same 
time, without the requisite auxiliary staff and funds, would be to 
place the public health organisation on an entirely false basis from 
the outset. 

The practice must be to proceed gradually, not to undertake too 
much at a time, and to make sure that whatever is done is done 
on a really sound basis. 

The area comprised within a district will include both large towns, 
which generally have a health service of their own, and small towns 
and villages. At this local and rural level, the public health organi
sation may be developed either by the central health service or by 
local initiative. In either event, the work will be one of persuasion; 
but, in the first case, the health centre can be complete from the 
start, whereas, in the second, it will often be necessary to proceed 
by stages. In this second case, the villagers, or at all events the 
more enlightened among them, must be induced to support the 
local authorities in carrying out certain sanitary reforms-water
supply, manure-pits, cleaning of byres, tipping of household refuse. 
A health visitor, under the direction of a doctor, will begin by 
visiting infants, and this will gain her admittance to a certain 
number of households; later, she will extend her activities to preg
nant women, school-children and consumptives, and will thus come 
into contact with most of the families. She will send children 
and adults requiring medical treatment to the local doctors. While 
giving no aid herself, she will apply to the public services, the public 
relief authorities and private organisations for help. She will 
endeavour to keep in touch with every child from birth to school
leaving age. 

Soon the population will be ready to accept an infant welfare 
clinic ; this will be followed by a pre-natal clinic, the medical inspec
tion of school-children and children of pre-school ag~ and, perhaps, 
an anti-tuberculosis dispensary. In this way, a health centre will 
gradually be built up, with shower-baths, a first-aid post and, if 
there is no hospital near, a few beds for urgent cases or isolation. 
But here again, except in special circumstances, progress must be 
gradual after public opinion has been won over, and use must be 
made, to begin with, of municipal buildings, schools or other avail
ahle premises. Little by little, a complete health centre will be 
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constituted, with provision for every form of preventive action and 
for urgent curative treatments, including, if necessary, the care of 
the indigent. In most countries where the population is mainly 
rural, the health centre will not work on purely preventive lines
the population would not understand if provision were made for 
the healthy and treatment were refused to the sick. But curative 
action will not be allowed to restrict the scope of preventive action. 

U institutions such as infant welfare centres or a school medical 
inspection service already exist, these will be duly linked up by 
some suitable method of co-ordination : the best form of health 
centre is that of the polyvalent dispensary established in one 
building under a single management, but it may also take the form 
of separate, mutually supplementary, autonomous institutions. 

Where there are a number of health visitors, each attached to a 
different type of dispensary, endeavours should be made, particularly 
in the country, to replace this specialisation by a system of allocation 
of each visitor to a defined. area in which she should undertake 
polyvalent duties. Such polyvalent visitors are preferable to 
specialised workers; first, because it is a mistake for several people 
to be looking after a family at the same time; secondly, because a 
district visitor spends less time on the road than the specialised 
nurse with her larger area ; and, lastly, because an assistant who 
has sole charge of a limited area can get to know the families and 
win their confidence and can identify herself with the population 
in her district. The specialised superintendents attached to the 
departmental health service will give these polyvalent workers 
advice in difficult cases, supervise their activities and keep their 
training up to date. 

The health visitor will take notes of individual cases, and keep 
a card index. But the medical officer will keep a check on the use 
she makes of her time and see that the greater part is devoted to 
what constitutes her real task. 

The United States recommend one health visitor per 1,500 inhabi
tants. That is an ideal to be aimed at ; but, in present circum
stances, the figure may be put at one assistant per 6,000 inhabitants 
in rural districts. 

A threefold task devolves upon the health visitor in the dispensary 
and in the family : preventive action, education in hygiene and 
domestic economy, and social assistance. In principle, she should 

2 
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not engage in regular sick nursing in the home, but should aim 
rather at enabling the families to undertake this themselves. If a 
qualified midwife is locally available, she can be trained for this 
purpose and attached to the health centre, to visit infants and 
pregnant women. 

Voluntary help should not be rejected-iln the contrary. But 
such helpers must be used according to their real ability, and not 
be entrusted with work which calls for professional technical training. 
Obedience, punctuality and discretion should be required of them. 
Such persons will often be the wives or daughters of local notabili
ties ; they should never be allowed to dominate in the control of 
the work. These voluntary helpers should be given definite duties 
which will make them feel that they are being of real use. 

What is known in English-speaking countries as the inspection 
of nuisances is of fundamental importance ; this covers disinfection, 
inspection of housing, drinking-water, sewage aud garbage disposal, 
foodstuffs, and, generally speaking, any source of insanitary condi
tions. Inspection is entrusted either to a medical officer, a health 
visitor or, preferably, a specially trained sanitary inspector, as in 
England. 

Health Centres. 

The primary health centre was described by the 1931 Conference 
as the terminal stage in the general public health armament of a 
country-that is to say, the smallest agency adapted to serve the 
public health needs of the smallest rural area. Health centres now 
exist in almost every country ; but in Latvia, Poland, Hungary, 
Yugoslavia and certain parts of France this institution has become 
an essential part of the public health machinery. The health co
operatives in Yugoslavia, the Red Cross, and other organisations 
in different countries, have helped to establish these centres. . 

The essential thing is the spirit in which they work. According 
to the experts who studied the health indices, they should fulfLI the 
following conditions : 

(1) They should be engaged in at least two medico-social 
activities-e.g., child welfare and anti-tuberculosis measures or 
school medical service ; 

(2) They should be placed in the charge of a medical man • 
• 
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· (3) They should employ the services of a health visitor ; 
(4) If local conditions permit, they should help to co

ordinate all the relevant activities in the territorial area for 
which they are responsible. 

The premises and equipment of the centre may be very simple : 
a waiting-room, a consulting-room, shower-baths and living accom
modation for the nurse or doctor, or they may be much more 
elaborate. 

In the latter case, it be comes a secondary health centre-that is 
to say, according to .the definition of the Conference, a more fully 
developed organisation responsible, in the frrst place, for co-ordinating 
the activities of all the public health work in its area, in particular 
that of preventive medicine agencies maintained by the publir 
authorities, the sickness insurance institutions or private organi
~ations. 

In addition to the minimum requirements mentioned in para
graphs 1 to 3 for the primary health centre, the secondary health 
centre must be so equipped as to be able to supplement and second 
the work of the primary centre on the technical side. It must have 
direct or indirect access to facilities for the various kinds of labo
ratory examination-for instance, the services attached to an insti
tute of hygiene or medical institute, together with the specialised 
diagnostir departments. 

The division of work as between the primary and secondary 
centres will depend mainly on the means of communication available, 
and upon whether the population is concentrated or scattered. 

The primary centre can extend its activities through local branch 
agencies, more especially infant welfare centres, or by means of 
mobile units. 

The secondary centre should be in touch with a hospital, if it is 
not actually installed there. It will be placed in charge of the 
district health officer ; this will ensure the necessary connection 
between the hospital system, the network'of health centres and the 
public health administration. 

Special .1ctivilies. 

Various special activities connected with medico-social policy are 
deserving of mention. 
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The creation in country districts of experimental or demonstration 
centres will make it possible, on the one hand, to develop technique 
to be employed and to assess the cost and results, and will also prove 
a stimulus to the authorities and the rural population. This method 
has been successfully employed in the United States, China, India 
and a number of Ew·opean countries. 

In Poland and Roumania, for instance, mobile units of doctors, 
students and auxiliary personnel spend a few days, possibly a few 
weeks, in a rural district, where they carry out a health survey, 
make the population health conscious, organise the supervision of 
infants and pregnant women, detect cases of tuberculosis, treat 
cases of bachoma, etc. As a result of their temporary stay in the 
area, the rural population have, in some cases, been impelled to 
erect shower-baths or a health centre themselves. 

As another instance of such self-help, reference may be made to 
the achievements of the health co-operatives in Yugoslavia and 
Poland : out of their own resources, and with the help occasionally 
of subsidies and the advice of the public health services, villages 
have put up health centres themselves. 

Yet another scheme is deserving of mention. In Belgium, the 
Societe de medecine preventive, the Federation medicale, the mutual 
benefit societies, the Government and 168 communes, representing 
a quarter of the population of the country, have distributed 
upwards of 300,000 health record booklets (carnets de sante). These 
have just been made compulsory by Royal Decree, for the 1,200,000 
school-children in the country. The booklet remains the property 
of the holder, and no one apart from· the doctor attending the 
case and the doctors attached to the preventive services may ask 
to see it. Health Booklets have been made compulsory also in 
Turkey and France for certain categories of persons. In Italy, 
the matter is under consideration, and many children already 
have a health record card (fiche sanitaire), a system which ~s 
now in force in several countries for infants, school-children and 
persons covered by social insurance. But the single health record 
booklet (camel de sante) covering every period of life is even 
more useful to the attending physician, to the medical officer res
ponsible for preventive medical examinations and, lastly, to the 
holder himself, who is thus encouraged to be permanently 
mindful of his health. 
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The health record booklet costs no more than the cost of printing. 
If the system employed in Belgium is adopted, it provides the 
material for compiling morbidity statistics. Doctors report the 
diagnosed disease or abno mal condition to the central service, 
without mentioning the person's name. Professional secrecy is 
thus safeguarded, as in the case of the notification of causes of death. 

Acute Infectious Diseases. 

In preventive action in rural districts, the first thing on which 
attention should be concentrated is infectious diseases connected 
with defective public health organisation and a low economic and 
social standard of living, such diseases being transmitted through 
the medium of insects (typhus in particular) or of human excreta 
(enteric fever and dysentery). They can be stamped out, but only 
by close collaboration between the medical profession and the 
representatives of the economic and social life of the community. 
The eradication of these diseases would have as a corollary an 
improvement of the economic standard of living and a general rise 
of the cultural level. The problem is closely connected with 
housing, clothing, physical cleanliness, drinking-water supplies, the 
disposal of sewage, household refuse and manure and, lastly, with 
measures to prevent the contamination of foodstuffs. 

Vaccination is of very great importance in the case of smallpox 
and diphtheria, and also in that of typhus and typhoid, but, so far 
as the last two are concerned, this means of protection is not a 
substitute for measures of sanitation. 
. For infectious diseases spread by secretions from the mouth and 
nose, the measures in the country can be none other than those 
applied in the town. Two points should be specially emphasised : 
facilities for isolation and transport facilities. The cost of isolating 
infectious cases in hospital should not be charged to the family or 
there will be attempts at evasion. The problem of transport
highly important in the case of accidents as well-is one that calls 
urgently for the assistance of the public health authorities, since, 
in most countries, it cannot be solved satisfactorily by local means. 

lllaternil!f and Child ·welfare. 

Next comes the question of maternity and child welfare. Agri
cultural countries generally have a high infant mortality, and, as 
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long as this situation continues, there is no sphere in which p.reven
tive action in rural districts will score more outwardly mamfest-
nay, more facile--successes. . 

Again, the rural districts, where the birth rate is always lligher 
than in the towns, constitute the nation's main resource in 
perpetuating its existence ; unfortunately, in some cases, the rural 
death rate has now come to stand at a higher level than that of 
the towns ; especially is this true of the infant mortality rate. Not 
that the latter is the only aspect of the problem ; all possible steps 
must be taken to protect and improve the health of rural inhabitants 
from birth onwards, and to inculcate sound hygienic habits, thereby 
raising the population to a higher biological level. 

Such is the importance of this problem that the work of the health 
authorities should be largely judged on their child welfare work. 

The first thing is to protect the mother. In country districts, 
the woman's position is more precarious than that of the man :as 
mother, nurse, housewife and worker, she is never free and can 
never rest. Even when the time of delivery is approaching, she 
does heavy work, a fact which is not without its influence on the 
child and which helps to produce the excessive death rate from tuber
culosis among young women. Rural opinion should be educated 
and agricultural life so organised that, during the last few weeks 
of pregnancy, at all events, the expectant mother may be released 
from work liable to injure her own health and, indirectly, that of 
her offspring. 

In agricultural districts, many women are assisted in childbed, 
not by a doctor or certificated midwife, but by" handy women ", 
neighbours or relatives with no knowledge other than their personal 
experience. The consequence is a high maternal and infantile morta
lity, and in many cases injury to the health of mother and child. If 
every women in childbed is to have the assistance of a certificated 
midwife, the voluntary organisations or the central or local authori
ties must organise a service of midwives in recepit of adequate 
salaries, which might be further supplemented by fees from compara
tively well-to-do families. In order to ensure that pregnant 
women shall employ the services of certificated midwives, a proposal 
has b~en put forw~d t~at any person called upon in an emergency 
to ass1st a woman m chlldbed shall immediately inform the nearest 
midwife, on pain of being prosecuted for t~e illegal practice of 
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medicine, even if there has been no payment for such services. 
Furthermore, to enable the mother to stay in bed for not less than 
seven to ten days, the private organisations or local authorities 
must be prepared, if there is no one to take over her domestic duties, 
to provide the assistance of a domestic help, as is the practice in 
the Netherlands, Great Britain and the Scandinavian countries. 
The institution of maternity homes, where pregnant women and 
women in childbed seeking privacy are received discreetly, renders 
invaluable service, as do the convalescent homes to which mothers 
can go to recuperate. 

Medico-social protection during the first year of life should be so 
organised that every child may have the bem•fit of medical advice 
and the mother. may receive instruction from the health visitor. 
In addition, arrangements should be made to assist indigent families 
by providing them with good milk or other food appropriate to the 
age and requirements of the child, and with layettes and other 
essentials. It is sometimes necessary to provide the mother with 
material support, to enable her to feed and look after her child. 

Special consideration should be given to the pre-school age, as 
very little has been done, particularly in rural districts, to provide 
for the training and to protect the health of children from 2 to 7 years 
of age. The father is busy in the fields or on the farm and the 
mother is absorbed by domestic occupations, so that the child may 
be left to himself or given work to do which is beyond his strength 
(helping with agricultural work, looking after cattle, taking care 
of younger brothers and sisters, etc.) at an age when pastimes of 
an educative character should form his sole occupation ; lastly, 
his diet often leaves much to be desired, particularly from the 
point of view of quality. 

The organisation of summer creches, day nurseries, kindergartens 
and nursery schools would appear to be particularly necessary. 

The health centre will comprise an ante-natal clinic, an infant 
welfare centre, a welfare centre for children of school age, and a 
school inspection service extending to day nurseries and kinder
gartens. 

Only too often, this inspection simply means nothing more than 
the detection of the most obvious defects, which is not followed by 
any treatment unless the health visitor pursues the matter vigor
ously. Medical inspection should mean, for every child, a thorough 
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somatic, psychological, anatomical and functional survey, showing 
up the weak points and affording guidance for subsequent physical 
exercise, and even study and, later, the choice of a career. 

These examinations will often point to the need for supplementary 
food, which should be supplied at school, and for medical and dental 
treatment. Such treatment may be provided in three ways : by 
sickness insurance covering the whole family, by school-children's 
insurance-as it exists in certain Swiss cantons-or by the school 
dispensary, which may, where appropriate, be incorporated in the 
medical service of the health centre. 

The school age is the first period of life during which the individual 
comes under the control of a public institution. Advantage should 
be taken of this to detect defects of health, to correct them and to 
inculcate hygienic habits in the rising generation. 

To what category of doctors shall the examination of children 
and pregnant women be entrusted, where there is neither a welfare 
centre, a health centre nor a local medical officer ? 

There are five different possibilities : 

(a) A medical practitioner living on the spot or in some neigh
bouring place may be appointed at a small allowance on a part
time basis to examine infants, school-children or pregnant women. 
But an official appointment such as this may tend to estrange the 
other practitioners. 

(b) An obstetrician or pediatrician may be brought out from 
town on fixed days and at fixed hours. This system is costly when 
the distances are great. It, too, may create difficulties with the 
local practitioners. 

(c) A mobile dispensary may be organised, installed in a motor
car, to take the medical specialist from village to village. This 
method is employed in the province of Liege in Belgium for radio
logical examination of school-children for tuberculosis. It is apt to 
be costly and, if used for pregnant women, infants and school
children in general, is open to the same objections as the system 
of bringing in town specialists. 

(If) Infants, school-children and pregnant women may be 
conveyed by motor-bus to the nearest dispensary. The mere 
m~~tio~ of this proposal is sufficient to demonstrate its impractic
ability m remote country districts. 



RURAL HYGIE:'\E 925 

(e) Lastly, recourse may be had to the body of local practitioners, 
each pregnant woman, infant and school-child being supervised by 
the family doctor, at the expense of the public health administration, 
public relief authorities or social insurance institutions, or of the 
persons themselves, when they can afTord it. This solution ofTers 
several advantages in rural districts : it does not require special 
premises or equipment ; it stimulates medical practitioners to take 
an interest in preventive medicine ; it utilises the family doctor's 
knowledge of the past history, habits, living conditions and char
acter of the person concerned and, lastly, it ensures the necessary 
treatment's being given if any abnormal condition is found to 
exist. 

On the other hand, it means the dispersing of the preventive 
organisation, rendering collaboration between the school doctor and 
teacher more difficult and entrusting to a medical practitioner a 
task for which he is often not fitted. While the advising and 
preventive examination of pregnant women, infants and school
children are not in themselves particularly difficult, they call for 
an outlook quite different from that of curative medicine, as well 
as a special technique. The medical practitioner should in any 
case be required to possess the necessary material equipment, to 
have taken a post-graduate or practical course, and to enter all 
particulars of the case on the health card or record booklet. Difficult 
cases should be referred to a specialist. 

Undoubtedly, wherever possible, the best plan is to establbh a 
well-equipped ante-natal consultation clinic, infant welfare centre, 
and school medical inspection service in charge of a medical 
officer, who can thus obtain specialised experience, if he does not 
already possess it. But when the population is scattered and the 
necessary funds are not available, and this method is hence not 
feasible, recourse should be had to whichever of the five above
mentioned methods is most likely to produce the best results under 
the given conditions. · 

Tuberculosis. 

Of the various social scourges which are prevalent in country 
districts, one calls for very special attention. The decline in the 
death rate from tuberculosis is less marked in the country than in 
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the towns, and in rural districts on the continent this disease takes 
a specially heavy toll among young women. 

Tuberculosis being at once an infectious and a social disease, the 
problem of control must be attacked with due regard. to both 
these aspects. 

Tuberculosis is usually contracted at a very early age. In the 
rural environment, contact with the tuberculosis baccillus occurs more 
often than not in the family itself and the disease is perpetuated by 
contagion through several generations. The unhygienic habits of 
the rural population and their unsatisfactory housing conditions 
(cramped, ill-planned houses, overcrowded with adults and espe
cially with children) are almost bound to result in repeated heavy 
infection by a member of the family who may or may not be known 
to be tuberculous. Improper diet-often inadequate in quantity 
and still more often in quality-hard work and long hours add to 
the effects of exposure and insanitary surroundings. Action is 
therefore required, on the one hand, to raise the level of rural 
housing and of peasant life in general by every possible means, 
and, on the other, by suitable instruction, to inculcate improved 
standards of individual hygiene. Another essential point is to 
provide facilities for the isolation of cases of open tuberculosis. 

The detection of cases of tuberculosis requires the provision of 
mobile anti-tuberculosis dispensaries and sorting services at the 
primary health centres, and the co-operation of the medical profes
sion. Confirmation of the diagnosis should be obtainable from 
anti-tuberculosis dispensaries, appropriately equipped with labo
ratories and X-rays, under the direction of a tuberculosis specialist, 
and forming part, for preference, of the secondary health centres. 

The dispensary staff must not wait for the patient to present 
himself. It must seek him out in his own home, at school--«mong 
the teaching and domestic staff, as well as among the pupils
wherever there is reason to suspect that the disease is present. 
The connection between tuberculosis of cattle and human tuber
culosis should be borne in mind. In every case, the source of the 
infection must be traced. The first tljing to be considered will he 
protective measures for children, who must be safeguarded from 
infection and enabled to build up their power of resistance. The 
dispensaries should, in addition, concern themselves with the welfare 
of all the tuberculosis cases in their area. They should be given the 
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social assistance of the health visitor and medical care, including 
facilities for new methods of t(eahnent, such as collapse-therapy. 

As for isolation, this is often only feasible in the peasant's own 
home. The family cannot afTord prolonged or repeated sanatorium 
treatment. All possible means must therefore be employed to 
facilitate the isolation of the patient and to teach those around him 
how to look after him without danger to themselves ; the means 
employed will vary according to the country and the given condi
tions. If it is impossible to separate the patient entirely from his 
family, by means of a partition for example, the Dutch method 
is recommended ; this consists of putting up a tent or erecting a 
light pivoting structure at the side of the house or in the garden. 

Certain patients will, of course, require, for their own good and 
for the welfare of the community, to be isolated, at the expense of 
the authorities, in a sanatorium or hospital. Without this precau
tion, tuberculosis control is unthinkable. The sanatorium does 
not provide a complete remedy for a disease which is intimately 
bound up with the social conditions cf the community, but is 
nevertheless a valuable means of lessening its ill efTects. In addition 
to the large-sized institutions, recourse may be had, as in Norway 
and Hungary, to smaller institutions, which are comparatively 
cheap to erect and run. 

It is not an easy matter in rural districts to train the patient for 
light work when he leaves the sanatorium. It has to be realised 
that, for many years, his output will be below normal and that it 
would be fatal for him to attempt to take up his old job. The 
problem is a difficult one, depending, as it does, on economic consi
derations, but some attempt should nevertheless be made to solve it. 

Venereal Disease. 

Save in exceptional circumstances, venereal disease is less frequt>nt 
in rural than in urban districts. But treatment is hampered, among 
other reasons, by the patient's fear of his condition's becoming 
generally known. 

The first step must be to undertake special educational action in 
rural districts ; the population should be made to understand that 
venereal diseases are to be regarded like any other infectious disease, 
that persevering treatment is required to cure them and the use 
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of secret remedies is bound to end in disappointment. The adver
tising of such products should be prohibited. 

The doctor should systematically examine, for ·syphilis and 
gonorrhrea, pregnant women, sterile women or women in whom 
pregnancy has been interrupted and, generally speaking, any groups 
or individuals that appear to him suspect. He should arrange in 
every case for the dispensary or health service to conduct discreet 
enquiries as to the origin of the infection. 

Treatment being costly, the health administration should supply 
the doctor with the necessary drugs without demanding to know 
the identity of the patient or, better still, treatment should be 
entirely free of charge, even outside the dispensaries. 

Army doctors should inform the health service confidentially 
when infected members of the forces return to their village. 

If there is a health centre, detection and treatment should be 
carried out there ; otherwise, the district medical officers and local 
practitioners should be responsible. Success can only be achieved 
if patients feel that they can count on absolure discretion being 
obsPrved. 

With the consent of venereal disease patients (on whom she 
should call if thPy break oft their trPatment), the health visitor 
should endeavour to prevail upon the persons living in their environ
mPnt to come forward for examination. 

Mental Derangement. 

Cases of mental deficiency or disease, although fully as common 
in the countryside as in towns, receive even less attention there. 
Yet it cannot be denied that, out of any 100 children, several will 
be found to be mentally deficient or abnormal in character, while 
mental affections among adults are far from uncommon. The 
hPnefits to be derived from special education for backward subjects 
and the satisfactory results achieved by the early treatment of 
mental derangement are well known. Rural populations cannot 
be denied such advantages any longer. 

Teachers and school doctors should devote the most careful 
attention to the detection of abnormality among pupils, while 
general practitioners should exercise the same watchfulness over 
adults and refer abnormal cases to specialists as soon as suspicious 
symptoms make their appearance. 
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The best solution would obviously be to attach a dispensary for 
mental disease to the Health Centre ; but it is generally difficult 
to secure the services of a competent psychiatrist. 

Here aga~n. the health visitor can render conspicuous 
service. In some agricultural countries, the village idiot or men
tally defective is the butt of the community ; sometimes he 
becomes a habitual offender or a criminal. Assistance must be 
organised in such a manner as to provide treatment in special 
communities or in mental hospitals. The method tried out at 
Gheel in Belgium, and in similar settlements for mental deficients, 
shows that patients can be given a relatively free life at a reason
able cost, coupled with the requisite protection both for them
selves and for society generally. 

Other Diseases. 

Some diseases, such as trachoma, rheumatic ailments, digestive 
troubles and certain skin diseases, appear to be produced or 
promoted by unsatisfactory social conditions. Investigations 
should be undertaken with a view to the organisation of systematic 
preventive treatment and cheap and efficient curative treatment. 

The question of alcohol has not been touched upon here, despite 
its great importance, since no solution specially adapted to rural 
areas appears to present itself, apart from the limitation or super
vision of home-distilling, and since the circumstances of the problem 
differ in each particular case. Anything capable of entertaining 
or interesting village populations will militate against alcoholism. 

Finally, it should also be observed that, from a health standpoint, 
the presence in the countryside, for short or long periods, of town
dwellers on holiday, campers or groups of workers, frequently brings 
certain disadvantages in its train. Gypsies and tramps may also 
endanger the health of the village. 

Co-ordination. 

In a word, the principal aim of medico-social policy should be 
the co-ordination of activities and institutions. Such organisations, 
which are the product of the creative effort of their founders, bear 
in their aims and origins the stamp of an individuality which should 
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be respected; but they may be prevailed upon to take thei~ due place 
in a co-ordinated campaign, conducted in accordance With a well· 
thought-out plan which is adapted to local conditions and require
ments. 

To that co-ordination in the field (or, so to speak, in space) must 
be added co-ordination in time-i.e., the organisation of the various 
medico-social activities in such a manner as to provide for the 
continuous and efficient protection of human beings at all ages, and 
against any danger that may threaten. 

Herein lie both the main difficulty and the essential condition 
for success ; all institutions for treatment or prevention, and the 
whole hierarchy of health services, must be dovetailed and inter
linked so as to constitute a coherent whole working towards the 
same objective. To fit together these many component parts 
requires a considerable effort of organisation and co-ordination ; but 
it alone can lead to the desired result. 

IV. THE FUNCTION OF SOCIAL 
INSURANCE INSTITUTIONS 

Collective Organisation of Medical Care. 

A system providing efficient medical care for rural populations 
calls for measures of collective organisation making available all the 
facilities of modern medical science for the maintenance of health 
and the detection and treatment of disease in its earliest stages. 

Compared with other methods of collective organisation (such, 
for instance, as the system under which individuals pay subscriptions 
for medical attendance, and that of individual medical assistance 
entrusted to practitioners appointed by public or autonomous 
authorities, whether or not accompanied by fmancial participation 
by the patients), social sickness insurance has the two-fold advantage 
of associating those concerned more closely with the preservation of 
their own health, both in a financial sense and generally, by making 
them conscious of its importance, whilst at the same time making 
them appreciate more fully the importance of a rational health 
and welfare organisation. A sickness insurance scheme-whether 
compulsory, or voluntary but recognised and subsidised by public 
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authority-which is planned to cover all agricultural labourers and 
their families, and, as far as possible, the independent farmer, will 
help powerfully to provide efficient individual medical care. 

Medical Care as the Chief Function of the Sickness Insurance llledical 
Services. 

The difficulties of organisation, which formerly arose owing to 
the wide dispersion of agricultural populations, now no longer 
impede the extension of sickness insurance to rural areas. It is 
desirable that agricultural workers should have the benefit of all 
the medical care afforded by sickness insurance schemes, in so far 
as this is not already provided by some public medical service open 
to the whole rural community. The same facilities should also be 
extended to the members of the insured person's, family, and, in 
the first place, to the wife or husband and to their children until 
they reach adult life. 

The medical services attached to the insurance system should 
offer patients, and make available to their doctors, every facility 
for effecting an early and complete diagnosis in the light of the 
social and occupational circumstances of each individual. 

Insured persons and members of their families should be entitled, 
free of charge: to the services of a duly qualified general practitioner; 
to drugs and other therapeutic requisites of adequate quality in 
sufficient quantities ; to any necessary surgical procedures and the 
services of specialists ; to attendance in childbirth ; to preventive 
and remedial dental treatment ; and to treatment and maintenance 
as in-patients in a suitable institution, where the type of ailment, 
or the family or living conditions of the patient, make this necessary. 

'Vhile taking every care, in view of the limited resources at its 
disposal, to practise reasonable economy, and while avoiding in all 
cases useless or superfluous prescription or treatment, the sickness 
insurance medical service should collaborate in establishing an 
efficient organisation for medical care in rural areas. It should 
provide facilities for the better geographical distribution of doctors ; 
for the transport of insured persons or, where required, of the 
practitioners and auxiliary staff ; for diagnosis and the treatment 
provided under tf1e insurance scheme ; and for up-to-date hospital 
treatment through the participation of the insurance funds in 
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defraying the expenst's incurrt'd and through suitable contJ:ibutions 
towards the development and improvement of hospital equipment 
and health equipment gt'nerally. 

Participation of Insurance Funds in Social Disease Control. 

In the interests of the group of persons in its care, the insurance 
system should help in the campaign against social diseases; for these, 
while specially prevalent in rural areas, cannot be controlled or 
prevented by medical treatment alone, but call for systematic 
preventive measures coupled with cheap but efficient medical 
treatment and social action. 

Action by the insurance funds in the campaign against social 
disease is the more necessary the less developed are the other agencies 
engaged in this work. It should be such as to secure for the 
beneficiaries of the insurance system an improvement and extension 
of preventive and curative treatment, unless such treatment is 
already available to all concerned through the operation of a public 
medical service. 

Success will depend, in the first place, upon systematic efforts to 
detect cases of disease and upon early diagnosis. The task 
devolving upon insurance funds is to help in the work of detection 
and to facilitate the precautionary examination of persons exposed 
to or suspected of infection, and the periodical examination of any 
sections of the community which are specially· exposed to risk. The 
insured person's right to consult a doctor at any moment will 
conduce to early diagnosis. 

Insurance funds should also co-operate in organising therapeutic 
measures, consisting of treatment and general or special medical 
care supplemented by economic and social assistance and after-care 
and supervision. Benefits in cash are also a considerable factor in 
the struggle against social diseases, when they enable the standard 
of nutrition and housing to be maintained or improved. 
Other benefits, particularly those provided by the social assistance 
service, may prove essential to successful treatment-e.g., 
supervision of the due observance of the attending physician's 
instructions, education of the patient and. those living in association 
wit·h· ?im: and such forms of occupational assistance as special. 
facilities m cases of change of occupation and· re-adaptation to 
social life and work. 
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Co-operation between insurance funds and other agencies or 
institutions engaged in combating social disease, as also with the 
medical profession, must necessarily proceed on the basis of a pre
arranged joint programme designed to co-ordinate the work of all 
participants, fill any gaps and eliminate duplication. Such a 
scheme can be based either on a system of sharing out the work 
among the various agencies, or on team work by all concerned ; in 
the latter case, its execution can be entrusted either to a body 
created ad hoc, or to some existing agency which is particularly 
qualified to carry out one particular part of it. 

Participation of Insurance F'unds in the {ieneral Preventive Jlclion. 

Insurance funds can make a substantial, though indirect, contri
bution to the development of preventive and curative institutions 
by providing facilities enabling such establishments to be patronised 
by insured persons. They may even participate directly in the 
improvement and extension of these institutions, provided they are 
assured that their standard of efficiency is adequate and that they 
really will be throvm open to the members of the funds. 

Insurance funds should assist in spreading hygienic habits among 
insured persons and their families (personal hygiene, diet, etc.). 

Finally, insurance institutions can contribute to the local improve
ment of public health by encouraging the construction of healthy 
dwellings through the grant of mortgage loans and building advances. 
Further, by investing capital in undertakings of social and economic 
value, they can strengthen rural economy and promote rural sanita
tion (extension of means of communication, water-supplies, etc.). 

V. NUTRITION 

The aim of modern public health work is not merely to prevent 
disease but also to improve the standard of physical and mental 
fitness and the well-being of the population. Among the many 
factors upon which an inlluence must be exerted to that end, diet 
stands in the forefront. 

Public health departments have accordingly called in specialists, 
set up national committees to work in conjunction with the various 

3 
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League organs, and drawn up programmes designed to implement 
national nutrition policies. Apart from its health aspect, the 
problem involves economic, agricultural, social and educational 
considerations. Health services must therefore collaborate with 
every organisation whose activities are concerned with these various 
matters. 

Their first action should be to carry out surveys. It has already 
been shown by their means that even where the diet of peasant 
families is quantitatively adequate (i.e., calories), it generally shows 
great qualitative deficiences (protein, vitamins and mineral salts). 
Rural populations do not by any means consume as much of their 
own produce-milk, butter, eggs, meat, vegetables and fruit--as 
could be desirable. Pregnant women, nursing mothers and children 
frequently suffer from a definite deficiency of these essential 
nutrients. 

Not only the selection of foods, but also the method of preparing 
them, are based on traditions at variance with the teachings of 
modern science. Each country should make a study of current 
methods of preparation in order to determine what loss in nutritive 
and protective foods is involved. 

The fiscal and Customs systems, transport policy, and the orga
nisation of production and distribution, also influence the diet of the 
population to an extent which must be borne in mind. In this 
branch of work, too, popular education must be resorted to. In 
the United States, visiting " nutritionists " or " dietitians " study 
the food habits of families and promote improvements by suitable 
propaganda. They work in close contact with the medical profession. 
In Czecho-Slovakia, Hungary and Yugoslavia, mobile units are now 
engaged in a similar task in villages, where they organise practical 
demonstrations for housewives. The staff of these units is specially 
trained. In other countries, female assistants visit country house
wives for purposes of instruction. Efforts are being made to develop 
the domestic economy teaching in primary and secondary schools 

·and to make it more practical. 

Every endeavour should be made to provide pregnant women, 
nursing mothers and children of all ages \\-ith clean milk and fresh 
vegetables and fruit. School canteens are no less necessary in the 
co~ntrysi~e t~an i~ ~owns. The Health Centres will have to study 
thiS question m add1tJon to carrying out investigations and education. 
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The problem of clean milk is both one of the most important 
and one of the most difficult to solve. While of the highest value 
as a food, milk may prove dangerous if it is not collected, carried 
and preserved with all necessary precautions. Where it is not 
possible to pasteurise milk efficiently, boiling is the only method 
which can render it completely safe. 

The provision of rural slaughterhouses is murh to be desired. 
Meanwhile, and for as long as cattle are slaughtered in the village, 
efficient inspection must continue. 

Although information is already available concerning the nutrition 
of rural populations in a few European countries,1 it will be necessary 
to amplify and supplement these data. 

Fresh investigations were contemplated at the meetings of 
Directors of Schools and Institutes of Hygiene and of representatives 
of National Nutrition Committees. · 

In order to provide a uniform foundation for these investigations, 
the Health Organisation has prepared a detailed guide (" Guiding 
Principles for Studies on the Nutrition of Populations" 2) for the 
use of health authorities. It is to be hoped that the fullest possible 
use will be made in rural areas of the methods there described, as 
they enable a comparison to be made between the actual diet of the 
populations concerned and the standards laid down by the Technical 
Commission on Nutrition of the Health Organisation ;3 it will thus 
become possible to lay down the foundations of a rational nutrition 
policy for those popula lions. 

• The results of the studies already undertaken have been published in the 
report of the Mixed Committee on Nutrition (see pages 181 et seq. and 273 et seq. 
of document A.13.1937.II.A.) and in the Bulletin of the Hea/lh Organisation 
(Vol. V, No. 3, pages 554 et seq.). Further information will be found in the 
documents prepared after the second meeting of Representatives of National 
Nutrition Committees, and In a special report prepared for the Conference on 
R nra I Life. 

• Document C.H./Com.Exp.Aiim./50(2). 
• See. in this connection : 

(a) Report on the Physiological Bases of Nutrition : Bulletin of the 
Hea/lh Organisation, Vol. V, Extract No. 6, September 1936 (document 
C.H.1197(2) ; 

(b) Report of the Technical Nutrition Commission on the Work of 
Its Third Session : Bulletin of the Health Organisation, Vol. VII, Extract 
No. 8, June 1938 ; 

(c) Report of the Special Committee of the Technical Nutrition 
Commission on its 1\!eeting of August 22nd-24th, 1938 (document C.H. 
1355, Sept<mher 1938). 
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VI. PHYSICAL TRAINING 

Every medico-social policy should include a scheme of up-to-date 
physical exercises, accompanied by the appropriate medical supL'r
vision. 

The object is twofold :on the one hand, the effects of occupational 
work and of a defective mode of living must be corrected ; on the 
other hand, some relaxation must be provided, a fresh interest 
created and the monotony of daily existence broken. 

Although Iandworkers perform strenuous physical labour, 
especially at harvest-time, at other times they stand just as much 
in need of suitable exercise as town-dwellers. 

Physical training should begin in school, and be continued through 
the agency of clubs and similar institutions for young people and 
adults. 

Sports-grounds should be provided, either at the school or separate 
from it; swimming exercises should be given ; and various national 
games, together with cycling, football and other forms of sport 
which are already popular in the countryside, should be facilitated. 
There exist certain gymnastic methods which are specially adapted 
to rural conditions ; they have given very satisfactory results, not 
only in their countries of origin, but elsewhere. 

Physical training requires the assistance of a competent instructor, 
who may be the school-teacher himself, and the co-operation of a 
doctor-either a specialist in athletics, or a general practitioner who 
has studied the subject. Medical supervision of physical training 
and sports is one of the tasks for which the Health Centres should 
be equipped. Each individual should be examined first when he 
begins physical exercices or goes into training for some particular 
sport ; this examination should be subsequently renewed, with the 
object of detecting any ill e!Iects caused by over-violent eXl'rcise 
or p1olonged physical strain. 

VII. RURAL PLANNING 

The dwelling of the landworker is still, in many cases, damp, 
dark, inconvenient and overcrowded. This is one of the main 
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causes of the spread of contagious infections and social diseases, 
and also of the rural exodus. Such dwellings should, on the 
contrary, be light, comfortablr, attractive and adapted to the life 
and work of the countryman. It should have a pure water supply 
and suitable arrangements for the disposal of sewage and garbage. 

The improvement of agricultural conditions of life, particularly as 
regards rural planning, is of paramount importance to all European 
countries, even the most highly industrialised and advanced. That 
improvement should aim at providing a healthy life for the rural 
population, this being the essential basis of any rational public 
health and social welfare organisation. 

Rural planning frequently forms part of a national plan entrusted 
to special organisations. 

However that may be, one of the most important objects of 
medico-social policy is to set up standards for what may be termed 
" hralthy rural dwellings and a healthy countryside ". These 
standards should be adequate to meet the physiological requirements 
of those concerned in respect of space within and around the 
dwelling, ventilation, protection from heat, cold and damp ; 
insolation, light, pure watcr,1 and sewage and garbage disposal. 
Standards of this type are already in existence in some countries, 
while the Housing Commission of the Health Organisation has 
devoted much time to dclining those standards in terms of climate, 
customs and local conditions. 

The health authorities should ensure the strict enforcement of 
those standards in the preparation and execution of any planning 
scheme ; that scheme should deal not only with the hygiene of 
dwellings and outhouses, water-supplies and sewage disposal, but 
should also include plans for the proper siting of new dwellings and 
of communal buildings, for the construction and maintenance of 
public highways, and for hygiene of school buildings, market 
premises and cemeteries. Efforts should also be made to render 
villages more attractive, while preserving their rustic and traditional 
character. 

Close co-operation will be necessary between the organs partici
pating in rural planning and the various technical groups such as 

• In some countries especially ice-borne bal"terial infections raise problems 
for which n solution must be found. 
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doctors, hygienists, agronomists, architects and various types of 

engineer. . 
For this purpose, it is essential that the pubhc health sys.tem 

should have at its disposal, even in its rural outposts, a quahfied 
staff including sanitary engineers, sanitary inspectors and housing 

inspectors. 
An extensive propaganda campaign, in which the Health Centre 

and the visiting assistants can play a leading part, should be 
launched so as to reach every institution or body concerned, as well 
as the rural population itself. The various aspects of this question, 
which is of paramount importance, and the numerous technical 
problems it raises, are dealt with in a special report. 

VIII. EDUCATION OF RVRAL POPULATIONS 
IN HEALTH 1\IATTERS 

Everything that has been said above shows the fundamental 
importance of securing the understanding support and help of the 
rural populations themselves. Success depends on the introduction 
of modem ideas of health protection into every part of the 
Iandworker's existence. The circumstances of his daily life and 
toil, including his dwelling, equipment and the distribution of 
labour, should be so organised as to make the application of rules 
of health simple-nay, automatic ; he must be taught to lead a 
healthy life without thinking about it. And so agricultural com
munities should be taken one by one, interested, instructed and 
convinced. Persuasion is a slower process than compulsion ; but 
it alone can give lasting and positive results. Education should 
pave the way for legislation and for the organisation of health in the 
countryside. 

The education given should be based upon general and local 
information. On the one hand, public opinion should be enligh
tened as to the needs of the agricultural population ; on the other, 
when action in a particular village is being initiated, general concepts 
should be conveyed by individualised illustrations, villagers being 
shown, for example, that the death of a child or of the father or 
mother in some particular family could have been prevented ; or 
again, that if, because of defective equipment or the absence of 
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proper precautions, milk is of doubtful purity and therefore fetches 
a low price, greater care would enable the producer to secure a bigger 
profit. In other words, each peasant must be made to realise that 
hygiene pays. 

Once that has been achieved, we shall secure, though not without 
much efTort and delay, the requisite degree of understanding and 
co-operation. We shall even obtain support for the work, either 
in the form of willingness to pay additional taxes, or in the form 
of subscriptions, gifts of fuel or food (for instance, when a creche is 
being started) and personal help in the shape of labour when a 
dispensary is being built, a sports-ground opened, etc. 

In the sphere of health, as in any other, it must be borne in upon 
the population that it is its duty to be active, and not merely to 
wait passively until public authorities improve its lot. The greater 
the degree of decentralisation and liberalism in the country's system 
of government, the more necessary this personal participation 
becomes. Agricultural organisations demand tariii protection, 
cheap credit and better means of communication from the Govern
ment ; but the peasant population must also practise self-help, 
understand its own particular problems, co-operate actively in their 
solution, thus becoming the author of its own progress. 

Popular education in health can be conducted in a number of 
di!Ierent ways : newspaper articles, posters, pamphlets, lectures, 
films, etc. Among the most powerful means are broadcast talks, 
travelling exhibitions, mobile units and theoretical and practical 
instruction in health subjects in schools and barracks. By way 
of supplement to civic, hygienic and domestic training, which 
should form part of all primary education, the Junior Red Cross 
organisations are already actively engaged in teaching school-boys 
and school-girls the rudiments of health and sound daily habits. 

Both the central and the local health authorities should steadily 
pursue their e!Iorts in this direction and supplement them by orga
nising health campaigns and special health, child welfare, or clean
liness weeks or days, and the like. 

In the villages, even more than in the towns, the cleanliness of 
the household and the health of the members of the family is in 
the hands of the housewife. It is therefore essential that she should 
be won over to this cause and that the necessary knowledge should 
be imparted to her. At the same time, the instruction of the father 
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of the family must not be neglected, since he can do much to help 
his wife in this connection. Even more important, however, is the 
younger generation ; education in domestic economy an~ .hygiene, 
beginning at school, must be continued by the health VISitors and 
by every available propaganda method. 

IX. TRAINING OF DOCTORS AND AUXILIARY 
PERSONNEL IN PREVENTIVE AND SOCIAL ACTION 

One lesson which emerges from the experience of every country 
is the need for training the medical profession for the accomplishment . 
of its preventive and social duties. Doctors who have been practising 
for twenty years or more have in most cases only received training 
in the purely technical aspects of hygiene. Although, in recent 
years, the scope of public health instruction has in many cases been 
broadened, it still remains true to say that faculties and academies 
of medicine, the medical Press, medical associations and the profes
sion itself still concentrate on laboratory research, refinements of 
diagnosis and the search for new methods of treatment. The 
preventive and social functions of the practitioner are no longer 
ignored, but little more is done than to make passing reference to 
them. They still do not permeate teaching in lecture-rooms and 
hospitals, nor do they figure prominently in university examinations, 
Press articles, theses, papers read to learned societies or debates in 
professional medical circles. At the same time, it is being gradually 
realised that doctors have to concern themselves not only with the 
fate of sick persons but also in that of the community as a whole. 

Medical students must therefore be given a better understanding 
of their future preventive and social duties, while practitioners 
should be brought to realise that they represent the main line of 
defence of the health of the community. 

The reform of medical teaching is a question ever under discussion 
but never settled. The syllabuses have now reached saturation 
point, and what is required is therefore not to add further courses 
of lectures but rather to imbue medical teaching with a new spirit. 

In. th~ initial stage of training, teaching in physiology should 
cons1st m the study of the normal human being as observed by 
the students on themselves, on school-children, infants in creches, 
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etc., with all the relevant observations regarding constitution, 
character, predispositions, symptoms of nutritional, respiratory and 
circulatory deficiencies, etc. 

In his lectures on pathology and therapeutics, and in the clinical 
courses of medicine, surgery, obstetrics, pediatrics and other special 
subjects, the professor will have opportunities of dealing with 
methods of prevention, social factors and remedies, and the social 
significance of diseases. This part of the training will be greatly 
facilitated if a social department is attached to the hospital. 

Finally, lectures on hygiene should be given from a social stand
point and be accompanied by visits, demonstrations, practical exer
cises and courses affording grounding in preventive and social 
medicine, in occupational medicine and in public relief and social 
insurance medicine. It is recommended that an independent chair 
of social medicine should be founded to stimulate this develop
ment and to assist in the creation, within the faculty, of an active 
research and training centre. 

Medical training and medical progress itself both tend towards 
specialisation. But it must not be forgotten that, in the country
side, even more than in towns, the chief part is still played by the 
general practitioner ; medical faculties must therefore concentrate 
their efforts on him. Special attention should be given to the 
adequate preparation of students in the fields of obstetrics, pedia
trics, maternal and infant hygiene, current medicine and minor 
surgery ; students should attend out-patients' departments as well 
as hospital wards. 

What we have said above, however, concerns future doctors only. 
So far as the existing practitioners are concerned, the chief means 
of action are Press articles and books, papers read to learned societies, 
congresses and refresher courses, demonstrations and practical 
courses. In some countries, refresher courses are now compulsory, 
either for the profession as a whole (in which case they consist 
chiefly of clinical courses), or for doctors engaged on public health 
work or attached to public health institutions ; in other countries, 
the Government or the social insurance funds compensate doctors 
who attend such courses. l\ledical associations could contribute ac
tively by participating in this form of training and by encouraging it. 

In any event, the training of doctors and students is-like the 
education of the public-an essential prerequisite of the development 
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of a medico-social policy. It is no less necessary to impart some 
knowledge of practical hygiene to the teaching profession, while 
engineers, agronomists and architects should also be given such 
instruction. Houses, offices and factories are still being bui.lt which 
violate the most fundamental canons of public health, while land 
improvement, levelling and irrigation schemes are still carried out 
in such a way that, ov.ing to the lack of proper precautions, they 
promote the spread of malaria. 

Finally, a system for training public health officers and assistants 
should be organised. 

This question can be dealt with in a few words : the meetings 
of directors of schools and institutes of hygiene have already laid 
down the conditions under which such training must be given, and 
we are justified in saying that the problem has already been solved 
in many European countries. It must not be forgotten that, since 
these experts have an educational role to play, some notion of 
educational principles is just as necessary to them as thrir social 
and hygienic training. 

The institutes and schools of hygiene, whose relations v.ith health 
authorities on the one hand and universities on the other are dealt 
with in the recommendations put forward by the various meetings 
of directors already held, have a part to play which is steadily 
growing in importance and which will continue to do so. 

In most European countries, they already advise the local author
ities, carry out surveys and investigations, give demonstrations, 
undertake analyses, manufacture and distribute sera and vaccines 
and take charge of the treatment of rabies, carry out theoretical 
and practical research, and train-sometimes also find positions 
for-health personnel, including public health officers, health visitors 
and inspectors. With the latter, they keep in close contact by 
organising refresher and practical courses. In a word, they are at 
once technical bodies, research centres and training institutions, 
exercising an influence which extends throughout the sphere of 
public health policy and organisation. They contribute to the 
spread of the principles of prevention and social medicine among 
the medical profession, in administrative and governmental circles 
and even among the general public. 

Being particularly well qualified to investigate those aspects of 
rural hygiene which are still obscure or controversial, they are often 
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called upon to take an active part in the organisation of public 
health in rural areas. 

The permanent links created by the Health Organisation of the 
League .of Nations between directors of schools and institutes of 
hygiene have powerfully aided progress in this direction ; a satisfac
tory medico-social policy applying to the countryside is closely 
bound up in with vigorous growth of their activities. 
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INTERNATIONAL LISTS OF CAUSES OF DEATH 
adopted by the 

FIFTH INTERNATIONAL CONFERENCE 

FOR REVISION, PARIS, OCTOBER 3Ro-7Tu, 1938 

HISTORICAL NoTE 

In 1893, the International Institute of Statistics adopted at Chicago 
the 1\"omenclalures of Causes of Death prepared at its request by 
Dr. Jacques BERTILLON. 

In 1898, the American Public Health Association proposed that 
these nomenclatures should be revised every ten years, and the following 
year this proposal was adopted by the International Institute of 
Statistics. 

In conformity with this principle, the French Government convened 
successive Conferences for Revision at Paris in 1900, 1909, 1920, 
1929 and, finally, 1938. The first three Conferences were prepared 
by Dr. BERTILLON himself, the founder of international medical 
nomenclature, but his death in 1922 made it necessary to work out a 

· fresh procedure for the preparation of future revisions. 

RoLE OF THE HEALTH ORGANISATION 

OF THE LEAGUE OF NATIONS 

From its earliest days, the Health Committee realised the importance 
of the question and look an active interest in it. In May 1922, the 
States Members of the League of Nations were invited, on the initiative 
of the Health Committee, to adopt the International Nomenclature 
which had just been published 1 after its third revision. 

During the years that followed, groups of experts of the l/ ealth 
Organisation devoted themselves to the study of connected subjects : 

1 
With the te~hnlcal assistance of IIJ. K. STOUMAN, of the Epldemlolo~ical 

lntellrgence Service of the League of Nations. 
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the definition of a still-birth, the choice of the cause to which a death 
should be assigned in the statistics in the case of more than one cause 
being indicated on the death certificate, the age-groups in which 
statistics should be published, choice of a standard population for the 
standardisation of rates, etc. 

From 1926 to 1929, the Commitlee of Statistical Experts of the 
H eallh Organisation carried out studies in preparation of the Fourth 
Revision of the International Nomenclatures, both as regards diseases 
and causes of death. 

RoLE oF THE JmNT CmDuTTEE 

In 1929, a Joint Commitlee was set up composed of statistical 
experts of the Heallh Organisation and of the International Inslilute 
of Statistics. As the latter had, since 1927, been making independent 
studies on the same questions, the Joint Commitlee not only avoided 
regrettable overlapping but was largely responsible for the success of 
the Fourth Conference on Revision which met in Paris in October 1929. 

This Conference expressed the wish that future Decennial Confer
ences should also be prepared by the Joint Comm itlee. 

It was therefore this Joint Commitlee, reconsliluted, 1 which studied 
the mass of documents furnished in response to the request of the 

• The composition of the Joint Committee was as follows : 

Inlernationallnsli/u/e of Sla/is/ics. 

Dr. L. DE BERARDINIS, H•ad of the 
Demographic Statistics Division of 
the Central Institute of Statistics 
of Italy. 

Dr. A. BoHAc'!, Vice-President of the 
Statistical Office of Czecho-Slovakia. 

Dr. C. BRilSCHWEILER, Director of 
the Swiss Federal Bureau of Statis
tics, assisted by Dr. ZURUKZOOLU. 

Dr. F. W. BuRODORFER, Director of 
the Reich Statistical Office. 

Ill. M. HuBER, Honorary Director 
of the French General Statistical 
Office. 

Dr. N. M. JosEPHUS J1TTA, President 
of the Health Council of the 
Netherlands. 

Health Organisation of the 
League of Nations. 

Mlle. J. BACKER, Chief of the Divi
sion of Demographic Statistics of 
the Norwegian Central Stat is tical 
Bureau. 

Professor Haven EMERSON. Chairman 
of the Nomenclature Committee 
of the American Public Health 
A c;sociation. 

Dr. M. KAcPRZAK, Head of the Service 
of Sanitary Statistics of Poland. 

Dr. S. liiANUILA, • Director of the 
Central Institute of Statistics of 
Roumania. 

Sir Sylvanus P. VIVIAN, Registrar
General of England and Wales, 
assisted by Dr. Percy STocKs. 

M. N. • , ., • of the Medical 
Statistics Services of the Union of 
Soviet Socialist Republics. 

• Was unable to take part in the meeting. 
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French Government by the authorities of twenty-four countries, and 
the synthesis 1 of these documents which had been drawn up by the 

Committee's secretariat. 
During its session from Mag 2nd to 5th, 1938, the Joint Committee, 

under the chairmanship of :\f. Michel HuBER, drew up draft revised 
Nomenclatures• which served as a basis for the work of the Fifth 

Conference on Revision. 

FIFTH 1:-~TERNATIONAL CoNFERENCE FOR THE REVISION 
OF THE NoMENCLATURES 

The Conference, convened by the French Government, met at the 
Ministry for Foreign Affairs in Paris from October 3rd to 7th. 1938; 
twenty-two countries and five international organisations nominated 

delegates. 
Opened by M. l\~arc RuCART, Minister for Public Health, the 

Conference elected as : 

President : Professor TIFFENEAU, Dean of the Paris Faculty 
of Medicine; 

Vice-Presidents : Sir Humphry RoLLESTON (England and 
Wales), Dr. DE BERARDINIS (Italy), Dr. BuRGDiiRFER 
(Germany), Dr. DuNN (United Stales of America) and 
Dr. IvERSEN (Denmark); 

Secretary-General : M. Michel HuBER (Chairman of the Joint 
Committee, Vice-President of the International Institute 
of Statistics) ; 

Deputy Secretaries-General : Dr. BIRAUD, of the Secretariat 
of tlie League of Nations, and M. BuNLE, of the French 
General Statistical Office. 

As the outcome of the Conference, a Convention was signed recom
mending that the Governments adopt• the Revised International 
Nomenclatures of Causes of Death as from January 1st,1940. These 

1 Documents C.H.-l.I.S./Nomencl./23 and 23a. 
1 Document C.H.-I.I.S./Nomencl./25. 
1 According to a study by the Epidemiological Intelligence Service published 

In the Epidemiological R~port of the League of Nations, Vol. 15, No.' 4·6, pa~es 
49· 70, 1936, the population of the countries using the International Nomencla· 
tures repres~nts 95.2% of the total population (631 mlflfons) for which trust· 
worthy statistics of causes of death are available, the proportion covered by 
the Detailed International Lists being about 72%, by the Abridged Lists 21.7% 
and by the Intermediate List 1.6%. 

0 
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Nomenclatures are three in nwnber : detailed (200 items), inter
mediate (87 items) and abridged (44 items). 

A Nomenclature of Causes of Still-birth ( 15 items) was also drawn up. 
As regards Nomenclatures of Causes of Morbidity, the Conference 

considered that, although they should, generally speaking, cor
respond with the Lists of Causes of Death, Lists of Diseases should 
be drawn up separately with the help of suitable experts. In this way, 
they might be made to meet the needs of the widely differing organisa
tions which use them, such as social insurance institutions, hospitals, 
military medical services, health administrations, etc. 

The Conference therefore made a special recommendation (No. 2) 
to the effect that the Joint Committee should study this question. 

It also recommended (No. 1) that the Joint Committee should be 
entrusted with the preparation of the Sixth Revision of the Lists of 
Causes of Death, for which a Conference will be convened by the French 
Government in 1948. 

During the next few years, studies will also be carried out on the 
question of the classification of joint causes of death by a special Sub
Committee, for which the Vital Statistics Services of the United States 
Government will act as secretariat (Recommendation No.3). 

The three Lists of Causes of Death adopted do not differ greatly 
from their predecessors. 

Apart from bringing the lists up to date in accordance with the 
progress of science, particularly in the chapter on contagious diseases, 
and making certain practical improvements suggested by experience 
in the chapters relating to maternity and to accidents, the Conference 
endeavoured to make no changes in the contents, number and even the 
numbering itself of the various items, so that statistics based on the 
successive Lists should be as comparable as possible, and employees 
of the registration and statistical services of the different countries 
should have their habits of work changed as little as possible. 

Many possible improvements in matters of form and order were 
abandoned in order to achieve this practical object. 

A fact worthy of notice is that all the recommendations of the Con
ference were adopted unanimously, and that without the necessity of a 
single vote. 

This result was obtained thanks to the spirit of conciliation and 
method shown by those participating in the Conference, and also to 
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the considerable work done in preparation for the Conference, amongst 
others by the national Nomenclature Committees set up for this special 
purpose in England and the United Stales . 

• • • 
CONVENTION 

[Translation.) 

The delegates undertake to recommend to their respective 
Governments the adoption of the Lists of Causes of J?eath and 
to take into consideration the recommendations annexed to the 
present Convention so as to ensure the uniformity and compara
bility of statistics of causes of death as from January 1st, 1940. 

They recognise the desirability of a revision of these Lists every 
ten years, the next revision to take place during 1948. Unless 
any other arrangement is made, the French Government is invited 
to arrange for that purpose and on that date the meeting of a further 
International Commission. 1 

Countries which have not taken part in the Commission 1 or which 
have not signed the present Convention may _accede to it at their 
request. 

IN FAITH WHEREOF the respective delegates have signed the 
present Convention. 

DoNE at Paris, October 7th, 1938. 
(Here foll~w signatures. J 

RECONrn4ENDATIONS 

A. RECO!InlENDATIONS RELATING TO THE REVISION 
OF THE INTERNATIONAL LISTS OF CAUSES 

OF DEATH AND DISEASES 

1. Powers of the Joint Committee. 

The Conference n;commends that the Joint Committee appointed 
by the International Institute of Statistics and the Health Organi-

' This term_ia used traditionally in the text of decennial Conventions to de•ig
nate the ReVIsion Conferences; the latter term has been pre!errrd elsewhere 
~:~ ";'.,';e;:i~~d~ mmomreilctleeosely wit~ a

1
ctual facts and prevents poaaible confusio~ 

or specta commissions. 
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sation of the League of Nations should remain in existence to 
prepare for the International Conference to be convened in 1948 
by the French Government for the purpose of the sixth decennial 
revision of the International Lists of Causes of Death. 

2. International Lists of Diseases. 

In view of the importance of the compilation of international lists 
of diseases corresponding to the international lists of causes of death, 

The Conference recommends that the Joint Committee appointed 
by the International Institute of Statistics and the Health Organi
sation of the League of Nations undertake, as in 1929, the prepa
ration of international lists of diseases, in conjunction with experts 
and representatives of the organisations specially concerned. 

Pending the compilation of international lists of diseases, the 
Conference recommends that the various national lists in use should, 
as far as possible, be brought into line with the detailed Interna
tional List of Causes of Death (the numbers of the chapters, headings 
and sub-headings in the said List being given in brackets). 

3. Death Certificate and Selection of Cause of Death 
where more than One Cause is given (Joint Causes). 

The Conference, 
Whereas, in 1929, the United States Government was good 

enough to undertake the. study of the means of unifying the methods 
of selection of the main cause of death to be tabulated in those 
cases where two or more causes are mentioned on the death cer
tificate, 

And whereas the numerous surveys completed or in course of 
preparation in several countries reveal the importance of this 
problem, which has not yet been solved, 

And whereas, according to these surveys, the international 
comparability of death rates from the various diseases requires, not 
only the solution of the problem _of the selection of the main tabu
lated cause of death, but also the solution of a number of other 
questions, 

(1) Warmly thanks the United States Government for 
the work it has accomplished or promoted in this connection ; 

4 
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(2) Requests the United States Government to continue its 
investigations during the next ten years, in co-operation with 
other countries and organisations, on a slightly wider basis, and 

(3) Suggests that, for these future investigations, the 
United States Government should set up a Sub-Committee 
comprising representatives of countries and organisations 
participating in the investigations undertaken in this connection. 

B. RECOl\L'lENDATIONS RELATING TO THE USE 
OF THE INTERNATIONAL LISTS AND COGNATE 

QUESTIONS 

4. Comparability of Statistics from the Point 
of View of Time. 

With a view to avoiding a break in the continuity of the series 
of death rates by causes as a result of the Decennial Revision of 
the Lists of Causes of Death, 

The Conference recommends that deaths in 1940 should be 
classified in all countries by age and by cause : 

(1) According to the rules in force from 1930 to 1939 ; 
(2) According to the new rules adopted for 1940-1949. 

5. Instruction of Medical Practitioners and Students 
in the Making-out of Death Certificates. 

The Conference considers it of the utmost importance that 
serious efforts should be made in every country to give medical 
practitioners and students special instruction in the principles on 
which death certificates should be made out. 

6. Age Groups. 

The Conference recommends that statistics of causes of death 
should in every case be compiled separately by sexes and for the 
following age groups : 

Under one month, one month to under 1 year, 1 year to 
under 5 years and so on, by five-year groups, up to 80 years, 
80 years and over. 
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In countries where it is not possible to adopt such a detailed 
tabulation, the adoption of ten-year groups is recommended: 

Under 1 year, 1 year to under 5 years, 5 years to under 
15 years and so on, by ten-year groups up to 75years, 75years 
and over. 

The Conference recommends that, in the special tables. relating 
to infantile mortality, the first year of life should be sub-divided 
as follows: 

Twenty-four hour periods during the first week ; second 
week ; third week ; from three weeks to one month ; second 
month ; third month ; by months from four to six months ; 
seventh to ninth month ; tenth to twelfth month. 

7. Deaths by Occupation. 

The Conference recommends that mortality statistics should 
be cm~piled by occupation and age groups for the principal causes. 

8. Certificates relating to Still-births. 

The Conference recommends that countries utilising certificates 
of still-births insert the following questions in the certificates : 

Did death occur before birth ? 
Did death occur during birth ? 

9. Ratification of the Protocol. 

The Conference recommends to those Governments which are 
parties to the Arrangement~ signed in London on June 19th, 1934, 
the ratification, as soon as possible, and in any case before 

• The Governments adhering to this Arrangement undertook to adopt as a 
minimum a list chosen by them as basic list from among the International 
Nomenclatures drawn up by the Decennial Conferences for Revision. 

Although the Intermediate List was chosen In 1934 as the basic list, It should 
be remarked that most of the countries adhering to the Arrangement have not 
limited themselves to this minimum and have in fact used the Detailed List. 
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January 1st, 1939, of the Protocol 1 signed in Paris on October 6th, 
1938. 

The Conference points out that ratification by four-fifths of the 
participants is necessary to enable the new Intermediate List of 
1938 to be utilised as the basic list in the place of the Intermediate 
List of 1929 by countries which are parties to the 1934 Arrangement. 

1 This Protocol, signed on October 6th by the representatives of the Govern
men~• adhering to the London Arrangement of June 19th, 1934, designates the 
Revtsed Intermediate List as the basic list. 
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1. DETAILED LIST OF CAUSES OF DEATHl 
(200 items) 

953 

N.B.-Each numbered item corresponds to a compulsory division. 
The sub-divisions shown by the letters a, b, c, etc., are optional. 
For the convenience of international comparisons, it is recommended 

that the tables should show the total number of deaths for each of the 
chapters I to XVIII. In addition, when a cause of death is spread 
over several compulsory divisions, it is essential to reserve a line in 
the tables for the total deaths from that cause-e.g., tuberculosis (aU 
forms), Nos. 13 to 22 ; pneumonia, Nos. 107 to 109 ; homicides, 
Nos. 165 to 168, etc. 

When a cause gives rise to no deaths or very few deaths, the corre
sponding line may be deleted; this will be shown by the following note 
at the head of the tables : " The following headings have been omitted, 
no death having been recorded during the year: No . ••• , No . ••• 
The following headings have also been omitted, very few deaths having 
been recorded : No . .•• , No . ••• (state total number of deaths for 
each item)." 

. I. INFECTIVE AND PARASITIC DISEASES (1 to 44) 

Diseases due to Bacteria. 

1. Typhoid fever. 
2. Para typhoid fevers. 

(If possible, specify the type, A, B, C, etc.) 

• The extended list of terms to be Included under or excluded from the 
various Items, together with an Index of these terms and the proceedings of 
the Fifth Conference on Revision, will be given In the official volume relating 
to the Revised International Nomenclatures which Is to be published (in French 
only) in 1939 under the auspices of the French Government. 

The Lists published here are translated from the French version adopted by 
the Conference, but thanks are due to the General Register Office, London, and 
the Bureau of the Census (Service of Vital Statistics), Washington, for their 
eiiorts at unifying the various English versions hitherto In use. The present 
translation of the official French version corresponds very closely to the Ameri
can and British Lists, the main diiierences occurring In the optional sub-divisions 
of some ltema. 
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3. Plague. 

a. 

b. 

c. 
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Bubonic, septicremic and secondary pulmonary 
plague (infection by fleas or other biting insects). 

Primary pneumonic plague (infection through 

respiratory tract). 
Unspecified plague. 

4. Cholera. 
5. Undulant fever (Brucellosis). 

a. Infection by Brucella melitensis (Melitococcus). 
b. Infection by Brucella abortu.~ Bang. 
c. Unspecified. 

6. Cerebral-spinal meningococcal meningitis. 
7. Malignant pustule and anthrax (Bacillus anthracis). 

a. Malignant pustule. 
b. Septicremic and visceral anthrax. 
c. Unspecified anthrax. 

8. Scarlet fever. 
9. Whooping-cough. 

10. Diphtheria. 
11 . Erysipelas. 1 

12. Tetanus.l 
13. Tuberculosis of the respiratory system (including mediastinal 

glands). 

a. With mention of occupational disease of lung. 
b. Without mention of occupational disease of lung. 
c. Tuberculosis of unspecified site. 

14. Tuberculosis of the meninges and central nervous system. 

a. Meninges. 
b. Other sites. 

• Erysipelas with no known cause or following a slight lesion or wound to 
be classed here. Deaths from erysipelas after a serious accident or operation 
to be classed under violent death or the disease wbich necessitated the surgical 
operation. 

• Tetanus with no known cause or following a slight lesion or wound to 
be classed bere. Deaths from tetanus after a serious accident or operation to 
be classed under violent death or the disease which necessitated tbe surgical 
operation. 
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15. Tuberculosis of the intestines and peritoneum (including 
mesenteric and retroperitoneal glands). 

a. Intestines. 
b. Other sites. 

16. Tuberculosis of the vertebral column. 
17. Tuberculosis of the bones and joints (excluding vertebral 

column). 

a. Bones (except vertebral column). 
b. Joints. 

18. Tuberculosis of the skin and subcutaneous cellular tissue. 
19. - Tuberculosis of the lymphatic system (excluding mediastinal 

(13), mesenteric and retroperitoneal (15) glands). 
20. Tuberculosis of the genito-urinary system. 
21 . Tuberculosis of other organs. 

a. Addison's disease specified as tuberculous. 
b. Others. 

22. Disseminated tuberculosis.! 

a. Acute generalised miliary tuberculosis. 
b. Chronic generalised tuberculosis. 
c. Unspecified. 

23. Leprosy. 
· 24. Purulent infection and septicremia (not associated with 

pregnancy, childbirth or the puerperium).• 

a. Septicremia. 
b. Pyremia. 
c. Gas gangrene. 
d. Generalised infection by Bacillus coli. a 

25. Gonococcal infections (all sites). 

• Tuberculosis of two or more organa Is to be Included here, unless one of 
the organs aflected Is the lung, In which case the death is assigned to No. 13 
(Tuberculosis of the respiratory system). 

1 Deaths from septlcremia with no known cause or following a slight lesion 
or wound to be classed here. Deaths from septicremla after a serious accident 
or operation to be classed under violent death or the disease which necessitated 
the surgical operation. Septic sore throat to be classed under No. 115b. 

1 Localised Infection with B. coli to be classed according to the organ 
aflected, 
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26. Other bacterial diseases (dysentery excepted). 

a. Glanders. 
b. Tularremia. 
c. Others. 

Dysentery. 

27. Dysentery. 

a. Bacillary dysentery. 
b. Amrebic dysentery. 
c. Other protozoal dysentery. 
d. Other or unspecified forms of dysentery. 

Diseases due to Protozoa. 

28. Malaria. 

a. Benign tertian. 
b. Quartan. 
c. Tropical (malignant) tertian (including blackwater 

fever). 
d. Other or unspecified malaria. 

29. Other diseases due to parasitic protozoa (except spirochretes). 

Diseases due to Spiroch;ztes. 

30. Syphilis. 

a. Locomotor ataxia (tabes dorsalis). 
b. General paralysis of the insane. 
r. Aneurysm of the aorta. 
d. Other forms of syphilis. 

da. Congenital syphilis. 
db. Syphilis of nervous system (except tabes 

and general paralysis of the insane). 
de. Syphilis of the circulatory system (cxc<>pt 

aneurysm of the aorta). 
dd. Other or unspecified forms of syphilis. 
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31. Relapsing fever. 
a. Epidemic louse-borne (Sp. obermeieri). 
b. Transmitted by other vectors (Sp. dultoni). 
c. Unspecified. 

32. Other diseases due to spirochretes. 
a. Spirochretosis ictero-hremorrhagica (Well's disease). 
b. Others. 

Diseases due or attributed to Filterable Viruses. 

33. Influenza. 
a. With respiratory complications specified. 
b. Without respiratory complications specified." 

34. Smal!pox. 
a. Variola major. 
b. Variola minor (alastrim). 
c. Unspecified. 

35. Measles. 
36. Acute poliomyelitis and polioencephalitis. 
37. Acute infectious encephalitis (lethargic or epidemic). 

a. Acute lethargic (or epidemic) encephalitis. 
b. Sequelre of encephalitis lethargica (Parkinsonism, 

post-encephalitic Parkinsonian syndrome). 
c. Unspecified encephalitis lethargica. 

38. Other diseases due or attributed to viruses. 
a. Yellow fever. 
b. Rabies. 
c. Herpes zoster (Zona). 
d. German measles. 
e. Varicella (Chicken pox). 
f. Others. 

Diseases due or attributed to Rickettsia. 1 

39. Typhus and typhus-like diseases (Rickettsioses). 
a. Louse-borne exanthematic typhus. 
b. Typhus-like diseases transmitted by other vectors. 
c. Other and unspecified typhus-like diseases. 

• Trachoma Is classified under No. 88 (Diseases of the organs of vision), 
without regard to Its etiological agent. 
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Diseases due to Helminths. 

40. Ankylostomiasis. 
41. Hydatid disease. 

a. Hydatid disease of liver. . 
b. Hydatid disease of other and unspecified organs. 

42. Other diseases due to helminths. 1 

Diseases due to Fungi. 

43. Mycoses. 

Other Infective or Parasitic Diseases. 

44. Other infective or parasitic tliseases. 1 

a. Venereal diseases (other than syphilis and gonor
rhrea). 

b. Pernicious lymphogranulomatosis (Hodgkin's 
disease). 

c. Mumps. 
d. Other infective or parasitic diseases. 

II. CANCER AND OTHER TUMOURS (45 to 57) 

45. Cancer and other malignant tumours of the buccal cavity 
and pharynx. 

a. Lips. 
b. Tongue. 
c. Other and unspecified sites. 

• The numbers of deaths due to the various species of helminths should be 
stated in a footnote to the tables. 

• The numbers of deaths from the various causes should be stated in a loot
note to the tables. 
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46. Cancer and other malignant tumours of the digestive organs 
and peritoneum. 

a. <Esophagus. 
b. Stomach and duodenum. 
c. Intestines other than duodenum or rectum. 
d. Rectum. 
e. Liver and biliary passages. 
f. Pancreas. 
g. Peritoneum. 
h. Other or unspecified digestive organs. 

47. Cancer and other malignant tumours of the respiratory 
system. 

a. Larynx and trachea. 
·b. Bronchi, lungs and pleura. 
c. Unspecified respiratory organs. 

48. Cancer and other malignant tumours of the utem~. 
a. Cervix uteri. 
b. Other or unspecified sites. 

49. Cancer and other malignant tumours of other female genital 
organs. 

50. Cancer and other malignant tumours of the breast. 
51. Cancer and other malignant tumours of the male genital 

organs. 
a. Scrotum. 
b. Prostate. 
c. Other or unspecified male genital organs. 

52. Cancer and other malignant tumours of the male and female 
urinary organs. 

53. Cancer and other malignant tumours of the skin (scrotum 
excepted-51 a). 

54. Cancer and other malignant tumours of the brain and other 
parts of the nervous system. 

a. Glioma (not specified as benign). 
b. Sarcoma. 
c. Other and unspecified malignant tumours. 

55. Cancer and other malignant tumours of other or unspecified 
organs. 

a. Adrenal glands. 
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b. Bones. 
c. Thyroid gland. 
d. Other and unsperifird organs. 

56. Non-malignant tumours (including dennoid cysts). 

a. Ovaries. 
b. Uterus. 
c. Other female genital organs. 
d. Brain and other parts of the nervous system. 
~. Other and unspecified organs. 

57. Tumours of undetermined nature. 

a •. Ovaries. 
b. tJterus. 
c. Other female genital organs. 
d. Brain and other parts of the nervous system. 
e. Other and unspecified organs. 

111. RHEUMATISM, DISEASES OF NUTRITION 

AND OF THE ENDOCRINE GLANDS, OTHER GENERAL DISEASES 

AND VITAMIN-DEFICIENCY DISEASES (58 to 71) 

58. Rheumatic fever. 

a. Acute rheumatic pericarditis. 
b. Acute rheumatic endocarditis. 
c. Acute rheumatic myocarditis. 
d. Other forms, .including acute articular rheumatism 

and rheumatic pleurisy. 

59. Chronic rheumatism and other rheumatic diseases. 

a. Rheumatoid arthritis. 
aa. Chronic rheumatic polyarthritis. 
ab. Arthritis deformans. 
ac. Others. 

b. Other forms of chronic articular rheumatism. 
c. Other forms of chronic rheumatism. 

60. Gout. 
61. Diabetes mellitus. 
62. Diseases of the pituitary gland. 
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63. Diseases of the thyroid and parathyroid glands. 

a. Simple goitre. 
b. Exophthalmic goitre. 
c. Myxredema and cretinism. 
d. Other diseases of the thyroid gland. 
e. Diseases of the parathyroid glands. 

64. Diseases of the thymus, including hypertrophy (status lym
phaticus). 

65. ·Diseases of the adrenal glands (not described as tuberculous). 

a. Addison"s disease, not specified as tuberculous. 
b. Others. 

66. Other general diseases. 

a. · Osteomalacia. 
b. Other general diseases. 

Vitamin-deficiency Diseases (67 to 71). 

67. Scurvy. 

a. Infantile scurvy (Barlow's disease). 
b. Other forms. 

68. Beri-beri. 
69 • Pellagra. 
70. Rickets. 
71. Other vitamin-deficiency diseases. 

IV. DISEASES OF THE BLOOD AND BLOOD-FOR~IING ORGANS 

(72 to 76) 

72. Hremorrhagic conditions. 
a. Primary purpura. 
b. Hremophilia. 
c. Other and unspecified hremorrhagic conditions. 

73. Anremias (excluding splenic anremia-75a). 

a. Pernicious anremia. 
b. Other hyperchromic anremias. 
c. Hypochromic anremias. 
d. Other and unspecified anremias. 



962 INTERNATIONAL LISTS 

74. Leukremias and aleukremias. 

a. Leukremia. 
b. Aleukremia. 

75. Diseases of the spleen. 

a. Splenic anremia. 
b. Banti's disease. 
c. Other diseases of the spleen. 

76. Other diseases of the blood and blood-forming organs. 

a. Agranulocytosis. 
b. Erythrocytosis. 
c. Hremoglobinremia. 
d. Other diseases. 

V. CHRON!Cl PoiSONING AND INTOXICATION (77 to 79) 

77. Chronic or acute alcoholism (ethylism). 

a. Acute alcoholism. 
b. Chronic alcoholism. 
c. Unspecified alcoholism. 

78. Lead poisoning. 
a. Specified as occupational. 
b. Not specified as occupational. 

79. Chronic poisoning by other mineral and organic substances. 

a. Occupational poisoning. 
b. Poisoning by narcotic• and soporific drugs. 

ba. Narcotics. 
bb. Soporifics. 

c. Other non-occupational poisoning. 
d. Unspecified poisoning. 

• This chapter only includes chronic forms of poisoning. As an exception, 
acute alcoholism Is also Included, but all other acute poisonings are classed 
under accidents, suicides or homicides, as the case may be. 

• J'arcotlca are here defined as substances which may cause addiction and 
which are listed in or covered by the International Conventions on Opium and 
Narcotic Drugs (HaltUe Convention of January 23rd, 1912; Geneva Conventions 
of February 19th, 1925, and July 13th, 1931 ; see Lea~ue of Nations documents 
O.C.1(1) ; C.88.M.44.J925.XI and C.455.M.I93.1931.XI). 

Acute accidental pol•onlng by an overdose or a narcotic or soporific Ia to 
be classed under No. 179. 
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VI. DISEASES OF THE NERVOUS SYSTEM AND SENSE ORGANS 

(80 to 89) 

80. Encephalitis (non-epidemic). 

a. Intra-cranial abscess. 
b. Other forms. 

81. Meningitis (non-meningococcal). 

a. Simple meningitis. 
b. Acute cerebro-spinal meningitis (not due to menin

gococcus). 

82. Diseases of the medulla and.spinal cord, other than locomotor 
ataxia (30a) and disseminated sclerosis (8711). 

83. Intra-cranial lesions of vascular origin. 1 

a. Cerebral bremorrhage (not due to injury at birth-
160a). 

b. Cerebral embolism and thrombosis. 
c. Softening of the brain. 
d. Hemiplegia and other paralyses of unstated origin. 
e. Other intra-cranial effusions. 

84. Mental disorders and deficiency (excluding general paralysis 
of the insane-30b). 

a. Mental deficiency. 
b. Schizophrenia (dementia prrecox). 
c. Manic-depressive psychosis. 
d. Other mental disorders. 

85. Epilepsy.• 
86. Convulsions in children under 5 years of age.• 
87. Other diseases of the nervous system. 

a. Chorea. 
b. Neuritis (non-rheumatic). 

a Deaths from accidents following an attack of apoplexy are classified under 
No. 83. 

1 DeaUts from accidents following epileptic fits are classified under No. 85. 
1 For persona aged 5 years or over, an euqulry should be made as to Ute true· 

cause of deaUt. If no furUter particulars are obtainable, classify under No. 87e. 
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c. Paralysis agitans (Parkinson's disease). 1 

d. Disseminated sclerosis. 
e. Others. 

- 88. Diseases of the organs of vision (including trachoma). 
89. Diseases of the ear and of the mastoid process. 

a. Otitis and other diseases of the ear, without men
tion of mastoid (antrum) disease. 

b. Diseases of the mastoid process. 

VII, DISEASES OF THE CIRCULATORY SYSTEM (90 to 103) 

90. Pericarditis (including chronic rheumatic pericarditis). 

a. Chronic pericarditis specified as rheumatic. 
b. Others. 

91. Acute endocarditis 1 (excluding rheumatic endocarditis-
58b). 

a. Acute bacterial endocarditis. 
b. Sub-acute bacterial endocarditis. 
c. Other forms of acute or sub-acute endocarditis 

(excluding arteriosclerotic endocarditis). 

92. Chronic affections of the valves and endocardium. 

a. Aortic valvular disease unassociated with mitral 
disease. -

b. Other specified valvular disease (including sequela! 
of rheumatic fever). 

c. Unspecified valvular lesions or endocarditis.• 

93. Diseases of the myocardium, including aneurism of the 
heart. 

a. Acute myocarditis. 
b. Chronic myocarditis specified as rheumatic. 

1 Excluding Parkinsonism and post-enc:ephalitie Parkinsonian syndrome (37b), 
. 

1 When the death of a person under 45 years of age Is attributed to endo
eardl~ls with no other Indication, enquiry should be made as to the nature of 
the disease, 
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c. Myocardial degeneration, infarction and sclerosis, 
and other chronic myocarditis, not specified as 
rheumatic. 

d. Myocarditis not specified as acute or chronic. 

94. Diseases of the coronary arteries and angina pectoris. 

a. Diseases of the coronary arteries. 
b. Angina pectoris without mention of coronary 

disease. 

95. Other diseases of the heart. 

a. Functional heart disease without mention of organic 
lesion. 

b. Heart diseases specified as rheumatic but otherwise 
undefined. 

c. Other and unspecified diseases of the heart. 

96. Aneurism, except of heart (93) and aorta (30). 
97. Arteriosclerosis, excluding diseases of the coronary arteries 

(94), renal sclerosis (131 b) and cerebral hremorrhage (83). 
98. Gangrene. 
99. Other diseases of the arteries. 

100. Diseases of the veins 1 (varices, hremorrhoids, phlebitis, etc.) 

a. Varices. 1 

b. Other diseases of the veins. 

101. Diseases of the lymphatic system (lymphangitis, etc.). 
102. High blood pressure (idiopathic). 
103. Other diseases of the circulatory system (including hypoten

sion). 

VIU. DISEASES OF THE RESPIRATORY SYSTEM (NOT SPECIFIED 

AS TUBERCULOUS) (104 to 114) 

104. Diseasf'.S of the nasal fossre and annexa. 

a. Diseases of the nasal fossre. 
b. Others, including sinusitis (state site). 

a See footnotes to No. 195b. 
5 
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105. Diseases of the larynx. 
106. Bronchitis. 

a. Acute. 
b. Chronic. 
e. Not distinguished as acute or chronic. 

107. Broncho-pneumonia, including capillary bronchitis. 
108. Lobar (pneumococcal) pneumonia. 
109. Pneumonia (unspecified), including acute congestion of 

the lung. 
110. Pleurisy (not specified as tuberculous). 

a. Empyema. 
b. Other or unspecified forms of pleurisy. 

111. Congestion (chronic or unspecified), <2dema, embolism, 
hremorrhagic infarction and thrombosis of the lungs. 

a. Hremorrhagic infarction of the lung (including 
pulmonary embolism). 

b. Acute <2dema of the lung. 
e. Chronic or unspecified congestion of the lung. 

112. Asthma. 
113. Pulmonary emphysema. · 
114. Other diseases of the respiratory system (except tuberculosis 

-13). 

a. Silicosis. 
b. Other occupational respiratory diseases. 
e. Gangrene of the lung. 
d. Abscess of the lung. 
e. Other diseases of the respiratory system not speci

fied as occupational. 

IX. DISEASES OF THE DIGESTIVE SYSTEM (115 to 129) 

115. Dist>ases of the buccal cavity and annexa, and of the 
pharynx and tonsils (including adenoid vegetations). 

a. Diseases of the teeth and gums. 
b. Septic sore throat. 
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c. Other diseases of the pharynx and tonsils. 
d. Diseases of other and unspecified sites. 

116. Diseases of the resophagus. 
117. Ulcer of the stomach or duodenum. 

a. Stomach. 
b. Duodenum. 

118. Other diseases of the stomach (except cancer and other 
malignant tumours). 

119. Diarrhrea and enteritis (under 2 years of age). 
120. Diarrhrea, enteritis and ulceration of the intestines (2 years 

of age and over). 

a. Diarrhrea and enteritis. 
b. Ulceration of the intestines (except duodenum). 

121. Appendicitis. 
122. Hernia, intestinal obstruction. 

a. Hernia. 
b. Intestinal obstruction. 

123. Ot11er diseases of the intestines (including intestinal infection 
by B. coli). 

a. Diverticulitis. 
b. Other diseases of the intestines. 

12·l. Cirrhosis of the liver. 

a. With mention of alcoholism. 
b. Without mention of alcoholism. 

125. Other diseases of the liver. 

a. Acute yellow atrophy (not associated with pregnancy 
(144c) or the puerperium (148c)). 

b. Other diseases of the liver. 

126. Biliary calculi. 
127. Other diseases of the gall-bladder and bile-ducts. 

a. Cholecystitis without record of biliary calculi. 
b. Others. 

128. Diseases of the pancreas (other than diabetes-61). 
129. Peritonitis without stated cause. 
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X. DISEASES OF THE URINARY AND GENITAL SYSTEMS 

(NOT VENEREAL, OR CONNECTED WITH PREGNANCY OR THE 

PuERPERIUM) (130 to 139) 

130. Acute nephritis. 
131. Chronic nephritis. 

a. Secondary to acute nephritis. 
b. Arteriosclerotic kidney. 
c. Chronic nephritis not otherwise specified 

132. Nephritis not stated to be acute or chronic. 
133. Other diseases of the kidneys and ureters (not connected 

with pregnancy). 

a. Pyelitis, pyelonephritis and pyelocystitis. 
b. Others. 

134. Calculi of the urinary passages. 

a. Calculi of the kidneys and ureters. 
b. Calculi of the bladder. 
c. Calculi of unstated site. 

135. Diseases of the bladder (except tumours). 

a. Cystitis. 
b. Other diseases of the bladder. 

136. Diseases of the urethra, urinary abscess, etc. 

a. Stricture of the urethra. 
b. Others. 

137. Diseases of the prostate. 

a. Hypertrophy of the prostate. 
b. Others. 

138. Diseases of other male genital organs (not specified as 
venereal). 

139. Diseases of the female genital organs (not specified as 
venereal, or connected with pregnancy or the puerperal 
state). 

a. Diseases of the ovaries, Fallopian tubes and para
metria. 
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b. Diseases of the uterus. 
c. Diseases of the breast. 
d. Other diseases of the female genital organs. 

XI. DISEASES OF PREGNANCY, 

CHILDBIRTH AND THE PUERPERAL STATEl (140 to 150) 

140. Post-abortive 1 infection. 

a. Spontaneous, therapeutic or of unspecified origin. 
aa. With mention of pyelitis. 
ab. Without mention of pyelitis. 

b. Abortion induced for reasons other than therapeutic. 
ba. By the woman herself. 
bb. By other persons. 
be. By persons unknown or unstated. 

141. Abortion• without mention of septic conditions. 

a. Spontaneous, therapeutic or of unspecified origin. 
aa. With record of hremorrhage, trauma or 

shock. 
ab. Without record of hremorrhage, trauma 

or shock. 
b. Abortion induced for reasons other than therapeutic. 

ba. By the woman herself. 
bb. By other persons. 
be. By persons unknown or unstated. 

142 • Ectopic gestation. 

a. With mention of infection. 
b. With mention of bremorrhage but not of infection. 
c. Other cases. 

· • The puerperal period Is here defined as the period of six weeks Immediately 
following upon the expulsion of the product of conception ; puerperal diseases 
are those originating In the female genital system during this period. 

Delayed deaths from diseases which originated In the female genital system 
during pregnancy, childbirth or the puerperium as thus defined should be 
Included In this section regardless of the Interval between delivery and death. 

o The word " abortion •• here means the expulsion of a non-viable product of 
conception-i.e., occurring before seven months (twenty-eight weeks) gestation. 



970 

143. 

144. 
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Hremorrhage of pregnancy.1 

a. Hremorrhage from placenta prrevia. 
b. Hremorrhage from premature separation of pla

centa and other accidental hremorrhage during 
pregnancy (except with abortion-141). 

c. Other and unspecified hremorrhages of pregnancy. 
Toxremias of pregnancy.1 

a. Eclampsia of pregnancy. 
b. Albuminuria and nephritis of pregnancy. 
c. Acute yellow atrophy of liver associated with preg

nancy. 
d. Other toxremias of pregnancy. 

145. Other diseases and accidents of pregnancy.1 

146. Hremorrhage of childbirth and the puerperium. 
a. Hremorrhage from placenta prrevia during child

birth. 
b. Hrernorrhage from premature separation of pla

centa during childbirth. 
c. Other hremorrhages during childbirth. 
d. Other hremorrhages after childbirth. 

147. Infection during childbirth and the puerperium. 
a. General or local puerperal infections (including 

puerperal tetanus) with mention of pyelitis. 
b. General or local puerperal infections (including 

puerperal tetanus) without mention of pyelitis. 
c. Puerperal thrombophlebitis. 
d. Puerperal embolism and sudden death. 

148. Puerperal toxremias. 
a. Puerperal eclampsia. 
b. Puerperal albuminuria and nephritis. 
c Acute yellow atrophy of liver (post-partum). 
d. Other puerperal toxrernias. 

149. Other accidents of childbirth. 
a. Laceration, rupture during parturition or other 

trat·ma of pelvic organs (without mention of 
hremorrhage ). 

b. Other accidents of childbirth. 
1 

This heading is only.to Include deaths of women :whilst still in the pregnant . 
•tate (before the expulsiOn of the product of conception). 
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150. Other or unspecified diseases of childbirth and the puer-
perium. 

a. Mastitis during the puerperium and lactation. 
b. Puerperal psychoses. 
c. Other and unspecified diseases. 

XII. DISEASES OF THE SKIN AND CELLULAR TISSUE 
(151 to 153) 

151. Carbuncle, boils. 
152. Cellulitis, acute abscess. 
153. Other diseases of the skin and annexa, and of the cellular 

tissue. 

XIII. DISEASES OF THE BoNES AND ORGANS OF MovEMENT 
(154 to 156) 

154. Osteomyelitis and periostitis. 

a. Acute. 
b. Chronic. 
c. Unspecified. 

155. Other diseases of the bones, except tubt!fculosis (16, 17). 
156. Diseases of the joints and other organs of movement. 

a. Diseases of the joints (except tuberculosis--17 b, 
and rheumatism-58, 59). 

b. Diseases of other organs of movement. 

XIV. CONGENITAL MALFORMATIONS (157) 

157. Congenital malformations. 1 

a. Congenital hydrocephalus. 
b. Spina bifida and meningocele. 
c. Congenital malformation of heart. 
d. Monstrosities. 

• This Item and those of the following chapter only apply to children born 
alive. 
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e. Congenital pyloric stenosis. 
f. Cleft palate, harelip. 
g. Imperforate anus. 
h. Cystic disease of kidney. 
i. Other stated congenital malformations. 

ia. Central nervous system. 
ib. Circulatory system. 
ic. Digestive system. 
id. Genito-urinary system. 
ie. Other sites. 

1· Unspecified congenital malformations. 

XV. DISEASES PECULIAR TO THE FIRST YEAR OF LIFE 

(158 to 161) 

(See other causes of infantile mortality-e.g., Nos. 119, 157, etc.) 

158. Congenital debility. 1 

159. Premature birth (still-births 1 excluded). 
160. Injury at birth (still-births 1 excluded). 

a. Intra-cranial or spinal hremorrhage due to injury 
at birth. 

aa. With mention of operation. 
ab. Without mention of operation. 

b. Other intra-cranial or spinal injuries at birth. 
ba. With mention of operation. 
bb. Without mention of operation. 

c. Other birth injuries. 
ca. With mention of operation. 
cb. Without mention of operation. 

161. Other diseases peculiar to the ftrst year of life. 

a. Asphyxia during or after birth, atelectasis. 
b. Intoxication due to maternal toxremia. 

I This title only Includes deaths or children born after full-time gestation. 
When, In addition to con~enital debility, a more definite cause of death Is 
mentioned, the death ohouid be classified under this cause. 

1 Each country should state In a footnote the definition of a " sllll-birth" 
applied In Its statistics. (See note to Nomenclature or Causes of Still-birth) 
page 986. 
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c. Infections of the new-born, including non-syphi
litic pemphigus. 

d. Melrena neonatorum. 
t. Other specified diseases (including gangrene or 

hremorrhage of umbilicus, icterus neonatorum, 
acute catarrhal hepatitis). 

XVI. SENILITY, OLD AGE 1 (162) 

162. Senility, old age. 

a. Old age. 
b. Senility with mention of senile dementia. 
c. Senility without mention of senile dementia. 

XVIL VIoLENT oR AcciDENTAL DEATHS (163 to 198) 

Suicide. 

163, Suicide by poisoning. 

a, Suicide by solid or liquid toxic or corrosive sub-
stances. 

aa. By corrosive substances. 
ab. By analgesic and narcotic drugs.• 
ac. By soporific drugs (not liquid anresthe

tics). 
ad, By other or unspecified solid or liquid 

poisons. 
b. Suicide by poisonous gas. 

ba. By coal-gas, including other gases in 
domestic use. 

bb. By motor exhaust gases. 
be, By other poisonous gases. 

164, Other forms of suicide. 
a. Suicide by hanging or strangulation. 
b. Suicide by drowning. 

• Enquiry to be made In all cases where the death certificate of a person aged 
under 6:; yean gives only" senility ". If additional information Is not available, 
classify under No. 200 (Cause unstated or Ill-defined). 

• See definition under No. 79, page 962. 
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c. Suicide by fire-arms and explosives. 
d. Suicide by cutting or piercing instruments. 
e. Suicide by jumping from high places. 
f. Suicide by cruslling. 

fa. Suicide on railways. 
fb. Other suicide by crushing. 

g. Suicide by other or unspecified means. 

Homicide. 

165. Infanticide (infants under 1 year). 
166. Homicide by fire-arms (ages 1 year and over). 
167. Homicide by cutting or piercing instruments (ages 1 year 

and over). 
168. Homicide by other or unspecified means (ages 1 year and 

over). 

Accidental Deathsl 

(or deaths not known to be due to suicide or homicide). 

(As far as possible, deaths due to occupational accidents should be 
stated apart under each heading.1} 

169. Accidents• on railways (and on tramways circulating on 
special tracks not on roads or streets), including pedes
trians killed by trains and victims of collisions between 
trains and road vehicles (motor vehicles excepted-170a). 

1 Deaths caused by erysipelas (11), tetanus (12) and septicaemia (24) following 
an accident are included under these diseases If the lesion or wound wu slight, 
but under accidents if the wound was apparently serious enough to cause death. 
Deaths from accidents following au attack of apoplexy or an epileptic ftt are 

- Included under lSo. 83 or No. 85 respectively. 
1 The following subdivisions, for example, might be used : 

(a) Occupational accidents. 
(b) Accidents at home : excluding occupational accidents occurring 

during paid work carried out at home (classified under (a)) but 
Including accidents to housewives during their housework. ' 

(c) Accidents due to aport. 
(d) Other accidents. 

1 Deaths occurring in the circumstances apecifled under the Nos. 169 to 176 
ahould always be classified under these titles, whatever the cause of death and 
not under the following titles. Deaths due to operations of war, howeve;, are 
always to be Included under Noa. 196 and 197, whatever may be the place, 
cause or circumstance of death, and not under the Nos. 169 to 195. 
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170. Automobile accidents 1 (all accidents in which motor-driven 
road vehicles are involved alone or in collision with trains, 
tramcars, other road vehicles or all other users of the road). 

a. Collisions with trains. 
b. Collisions with trams. 
c. Other automobile accidents. 

171. Other road transport accidents,l excluding automobile 
accidents (170). 

a. Tramway accidents (on roads). 
b. Other road transport accidents. 

172. Water transport accidents, 1 including all accidents on or 
from vessels or boats of any description (except seaplanes), 
whether at sea, on inland waterways, in harbours or along 
the coast. 

173. Air transport accidents, 1 including all accidents due to avia
tion. 

174. Accidentsl in mines and quarries. 
175. Agricultural 1 and forestry accidents,l 

a. Accidents from farm machinery and vehicles 
(excluding road accidents). 

b. Injuries by animals in farming, etc. 
ba. By venomous animals. 
bb. By other animals. 

c. Other agricultural and forestry accidents. 

176. Accidents 1 caused by machinery, excluding accidents due 
to transport (169 to 173), agricultural or forestry ma
chinery (175), or in mines or quarries (17 4). 

177. Food poisoning. 
178. Accidental absorption of poisonous gases. 1 

179. Other acute accidental poisoning (not by gas). I 

• Deaths occurring In the <ircumstances specified under the Nos. 169 to 176 
should always be classified under these titles, whatever the cause of death, and 
not under the following titles. Deaths due to operations of war, however, are 
always to be Included under Nos. 196 and 197, whatever may be the place, 
cause or circumstance of death, and not under the Nos, 169 to 195. 

1 Including occupational accidents to gardeners, or in market gardening or 
nurseries, but excluding accidents In the course of private gardening. 

1 Except accidents from transport, accidents in mines and quarries, agricul
tural and forestry accidents, or accidents due to machinery, classed under 
Nos. 169-176, and deaths from operations of war, classed under Nos.196and 197. 
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180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 
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Conflagration. 1 

Accidental burns (conflagration excepted). 1 

Accidental mechanical su1Tocation. 1 

Accidental drowning. 1 

Accidental injury by fire-arrns. 1 

Accidental injury by cutting or piercing instruments. 1 

Accidental injury by fall, crushing, landslide, etc. 1 

Cataclysm (all deaths, whatever their cause). 
Injury by animals. 1 

Hunger or thirst. 1 

Excessive cold. 1 

Excessive heat. 1 

lightning. 
Other accidents due to electric currents. 1 

Attack by venomous animals.• 
Other accidents. 1 

a. Vaccinia and other sequelre of vaccination against 
smallpox. 

b. Other accidents due to medical or surgical inter
vention. 

ba. Anresthetic accidents. 6 

bb. Other accidents. 1 

c. Lack of care of the new-born. 
d. Other and unspecified accidents. 

• Except accidents from transport, accidents In mines and quarries, agrlrul
tural and forestry accidents, or accidents due to machinery, classed under 
Nos. 169-176, and deaths from operations of war, classed under Nos. 196 and 197. 

1 Except In the course of agriculture and forestry (1 75ba). 
1 The creation of the new subdivisions under this title does not modify the 

general rule according to which deaths should be classified under the disease 
which necessitated an operation. 

• This sub-title does not include deaths from an.,sthesia known to have been 
administered In the course of medical or surfllcal treatment of pre-existent 
disease or Injury, which are classed to those causes. It Includes only an.,sthetic 
accidents In experiments, In normal childbirth, In operations for sterilisation 
or for "'sthetic purposes, or in operations whose purpose was unstated and 
could not be ascertained. 

0 This sub-title Includes the sequel"' of preventive inoculation (except vaccina
tion against smallpox) or of operations for sterilisation, rltuol circumcision, 
2Stbetic operations, etc., without curative purposes. It does not Include deaths 
from surgical or medical treatment known to have been given for the alleviation 
of pre~xistent disease or Injury, which are classed to those causes. 
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196. Deaths of persons in military service during operations 
of war. 

a. From poison gas. 
b. From wounds. 
c. From other or unspecified causes. 

197. Deaths of civilians due to operations of war. 
a. From poi~on gas. 
b. From wounds. · 
c. From other or·unspecified causes. 

198. Legal executions. 

XVIII. Iu.-DEFINED CAUSES OF DEATH 1 (199 and 200) 

199. Sudden death.l 
200. Causes of death unstated or ill-defined. 1 

a. Ill-defined causes. 
b. Found dead, cause unknown. 
c. Other deaths from unknown or unspecified causes. 

• Enquiry to be made In all rases where the death certificate only Indicates 
" death from natural causes ". 
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2. INTERMEDIATE LIST OF CAUSES OF DEATH 

(The numbers in brackets refer to the detailed nomenclature, giving 
romplete details as to the contents of each item.) 

I. INFECTIVE ~D PARASITIC DISEASES 

1. Typhoid and paratyphoid fevers (1 and 2). 
2. Plague (3). 
3. Scarlet fever (8). 
4. Whooping-cough (9). 
5. Diphtheria (1 0). 
6. Tuberculosis of the respiratory system (13). 
7. All other forms of tuberculosis (14 to 22). 
8. Purulent infection and septica!mia (non-puerperal) 1 (24). 
9. Dysentery (27). 

10. Malaria (28). 
11 . Syphilis (30). 
12. Influenza (33). 
13. Smallpox (34). 
14. Measles (35). 
15. Typhus fever• (39). 
16. Diseases due to helminths (40, 41, 42). 
17. Other infective or parasitic diseases (4 to 7, 11, 12, 23, 25, 

26, 29, 31, 32, 36, 37, 38, 43 and 44). 

II. CANCER AND OTHER TUMOURS 

18. Cancer and other malignant tumours of the buccal cavity 
and pharynx (45). 

19. Cancer and other malignant tumours of the digestive organs 
and peritoneum (46). 

1 Not associated with pregnancy, childhirtb or the puerperium. 
1 lncludinll typhus-like <liseasea due to Rlckettsill'. 
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20. Cancer and other malignant tumours of the respiratory 
system (47). 

21. Cancer and other malignant tumours of the uterus (48). 
22. Cancer and other malignant tumours of the breast (50). 
23. Cancer and other malignant tumours of other or unspecified 

organs (49, 51 to 55). 
24. Non-malignant tumours or tumours of undetermined nature 

(56 and 57). 

III. RHEUMATISM, DISEASES OF NUTRITION 

AND OF THE ENDOCRINE GLANDS, OTHER GENERAl. DISEASES 

AND VITAMIN-DEFICIENCY DISEASES 

25. Rheumatic fever (58). 
26. Chronic rheumatism and gout (59, 60). 
27. Diabetes mellitus (61). 
28. Diseases of the thyroid and parathyroid glands (63). 
29. Other general diseases (62, 64 to 66). 
30. Vitamin-deficiency diseases (67 to 71 ). 

IV. DISEASES OF THE BLOOD AND BLOOD-FORMING ORGANS 

31. Pernicious and other anremias (73). 
32. Leukremias, aleukremias and other diseases of the blood and 

blood-forming organs (72, 74 to 76). 

V. CHRONIC POISONING AND INTOXICATION 

33. Chronic or acute alcoholism (77). 
34. Other chronic poisonings (78 and 79). 

VI. DISEASES OF THE NERVOUS SYSTEM AND SENSE ORGANS 

35. Non-meningococcal meningitis (81). 
36. Diseases of the medulla and spinal cord, other than locomotor 

ataxia (82). 
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37. Intra-cranial lesions of vascular origin (83). 
38. Mental disorders and deficiency (84). 
39. Epilepsy (85). 
40. Other diseases of the nervous system (80, 86, 87). 
41. Diseases of the eye, ear and their annexa (88, 89). 

VII. DISEASES OF THE CIRCULATORY SYSTEM 

42. Pericarditis (including chronic rheumatic pericarditis) (90). 
43. Chronic affections of the valves and endocardium (92). 
44. Diseases of the myocardium, including aneurism of the 

heart (93). 
45. Diseases of the coronary arteries and angina pectoris (94). 
46. Other diseases of the heart (91 and 95). 
47. Arteriosclerosis and gangrene (97, 98). 
48. Other diseases of the circulatory system (96, 99 to 103). 

VIII. DISEASES OF THE RESPIRATORY SYSTEM 

49. Bronchitis (106). 
50. Pneumonia and broncho-pneumonia (107 to 109). 
51. Pleurisy (non-tuberculous) (110). 
52. Other diseases of the respiratory system, except tuberculosis 

(104, 105, Ill to 114). 

IX. DISEASES OF THE DIGESTIVE SYSTEM 

53. Ulcer of the stomach or duodenum (117). 
54. Diarrhrea and enteritis (under 2 years of age) (119). 
55. Diarrhrea, enteritis and ulceration of the intestines (2 years 

of age and over) (120). 
56. Appendicitis (121). 
57. Hernia, intestinal obstruction (122). 
58. Cirrhosis of the liver (124). 

59. Other diseases of the liver and biliary passages, including 
biliary calculi (125 to 127). 
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60. Other diseases of the digestive system (115, 116, 118, 123, 
128 and 129). 

X. DISEASES OF THE URINARY AND GENITAL SYSTEMS 

(NOT VENEREAL, OR CONNECTED WITH PREGNANCY 

OR THE PUERPERIUM) 

61. Nephritis (130 to 132). 
62. Other diseases of the kidneys and ureters (133). 
63. Calculi of the urinary passages (134). 
64. Diseases of the bladder, except tumours (135). 
65. Diseases of the urethra, urinary abscess, etc. (136). 
66. Diseases of the prostate (137). 
67. Other diseases of the genital organs, not specified as venereal, 

or connected with pregnancy or the puerperal state (138 
and 139). 

XI. DISEASES OF PREGNANCY, 

CHILDBIRTH AND THE PUERPERAL STATE 

68. Diseases and accidents of pregnancy (142, 143, 144, 145). 
69. Abortion without mention of septic conditions (141). 
70. Post-abortive infection (140). 
71. Infection during childbirth and the puerperium (147). 
72. Other accidents and diseases of childbirth and the puer

perium (146, 148, 14 9, 150). 

XII. DISEASES OF THE SKIN AND CELLULAR TISSUE 

73. Diseases of the skin and cellular tissue (151 to 153). 

XIII. DISEASES oF THE BoNES AND ORGANS OF MovEMENT 

74. Diseases of the bones and organs of movement, except 
tuberculosis and rheumatism (154 to 156). 

6 
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XIV. CoNGENITAL MALFORMATIONS 

75. Congenital malformations (still-births excepted) (157). 

XV. DISEASES PECULIAR TO THE FIRST YEAR OF LIFE 

76. Congenital debility (158). 
77. Premature birth (still-births excluded) (159). 
78. Injury at birth (still-births excluded) (160). 
79. Other diseases peculiar to the flTSt year of life (161). 

XVI. SENILITY, OLD AGE 

80. Senility, old age (162). 

XVII. VIOLENT OR ACCIDENTAL DEATHS 

81. Suicide (163, 164). 
82. Homicide (165 to 168). 
83. Automobile accidents (all motor-driven road vehicles) (170). 
84. Other violent or accidental deaths (automobile accidents 

excepted) (169, 171 to 195). 
85. Deaths of persons in military service during-and of civi

lians due to--operations of war (196, 197). 
86. Legal executions (198). 

XVIII. ILL-DEFINED CAUSES OF DEATH 

87. Causes of death unstated or ill-defined (199, 200). 
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3. ABRIDGED LIST OF CAUSES OF DEATH 

(The numbers in brackets refer to the detailed nomenclature, giving 
complete details as to the contents of each item.) 

I 

1. Typhoid and paratyphoid fevers (1 and 2). 
2. Plague (3). 
3. Scarlet fever (8). 
4. Whooping-cough (9). 
5. Diphtheria (10). 
6. Tuberculosis of the respiratory system (13). 
7. All other forms of tuberculosis (14 to 22). 
8 . Malaria (28). 
9. Syphilis (30). 

10. Influenza (33). 
11. Smallpox (34). 
12. Measles (35). 
13. Typhus fevert (39). 
14. Other infective or parasitic diseases (4 to 7, 11, 12, 23 to 27, 

29, 31, 32, 36 to 38, 40 to 44). 

II 

15. Cancer and other malignant tumours (45 to 55). 
16. Non-malignant tumours or tumours of undetermined nature 

(56 and 57). 

III, IV and V . 

17, Chronic rheumatism and gout (59 and 60). 
18. Diabetes mellitus (61). 

a Including typhuSollke diseases due to Rlckettsi111. 
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19. Chronic or acute alcoholism (77}. 
20. Vitamin-deficiency diseases, other general diseases, diseases 

of the blood and chronic poisonings (58, 62 to 76, 78, 79). 

VI 

21. Non-meningococcal (simple) meningitis and diseases of the 
medulla and spinal cord (81, 82). 

22. Intra-cranial lesions of vascular origin (83). 
23. Other diseases of the nervous system and sense organs (80, 

84 to 89). 

VII 

24. Diseases of the heart (90 to 95). 
25. Other diseases of the circulatory system (96 to 103). 

VIII 

26. Bronchitis (106). 
27. Pneumonia and broncho-pneumonia (107 to 109). 
28. Other diseases of the respiratory system (104, 105, 110 to 

114) .. 

IX 

29. Diarrhrea and enteritis (119 and 120). 
30. Appendicitis (121). 
31. Diseases of the liver and biliary passages (124 to 127). 
32. Other diseases of the digestive system (115 to 118, 122, 123, 

128 and 129). 

X 

33. Nephritis (130 to 132). 

34. Other diseases of the urinary and genital systems (133 to 
139). 
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XI 

35. Puerperal 1 infection (140 and 14 7). 
36. Other diseases of pregnancy, childbirth and the p~erperium 

(141 to 146, 148 to 150). 

XII and XIII 

37. Diseases of the skin, cellular tissue, bones and organs of 
movement (151 to 156). 

XIV and XV 

38. Congenital debility and malformations, premature birth, 
and diseases peculiar to the first year of life (157 to 161). 

XVI 

39. Senility, old age (162). 

XVII 

40. Suicide (163, 164). 
4t". Homicide (165 to 168). 
42. Automobile accidents (all motor-driven road vehicles) (170). 
43. Other violent or accidental deaths (suicide, homicide, and 

automobile accidents excepted) (169, 171 to 198). 

XVIII 

44. Causes of death unstated or ill-defined (199 and200). 

I The term .. puerperal .. Is to be understood here In Its widest sense and 
not In the restricted sense Indicated in Chapter XI of the Detailed List of 
Causes of Death. 
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4. LIST OF CAUSES OF STILL-BmTH 1 

1. STILL-BIRTH CAUSED BY DisEASE IM OR AcciDENT 

TO THE J\IOTHER 

1 • Chronic disease in the mother. 

a. Syphilis. 

b. Other• (tuberculosis, chronic malaria, chronic neph
ritis, chronic heart disease, diabetes mellitus, 
chronic alcoholism, chronic occupational poison
ing, etc.). 

2. Acute disease in or accident to the mother. 

a. Toxremia during pregnancy (albuminuria, eclamp
sia). 

b. Other• (retroplacental hremorrhage, detachment 
of normally inserted placenta, etc.). 

3. Over-exertion. 

a. As a result of overwork. 
b. Other. 

4. External violence : abdominal trauma, trauma to other parts 
of the body.• 

5. Others. 

' Each rountry should state In a footnote the de Hnltlon of a " atill-l>lrth " 
applied In its statistics. A definition of "still-birth " for the purposes of the 
International comparability of statistics was drawn up In March 1924, by a 
Special Committee of the League of Nations Health Organisation, composed 
of Dr. DunFIELD, Dr. HEDREN, Dr. Eardley HoLLAND, M. HUBER and Dr. NRY: 

". • • A dead-l>lrth (•till-birth) Ia the birth of a (viable) fretua, after 
at least twenty-eight weeks pregnancy, In which pulmonary respiration 
dod not occur: ·such a fretus may die either : (a) before, (b) during or 
(c) after birth, but before It has breathed." 

The adoption of thla definition was recommended In t 929 by the Committee 
of Statlstkal Experts of the League ol Nations, and In September 1936 by the 
International Institute of Statistics alter further study by Dr. DB RERARDJNJS. 

1 Each of these causes might constitute an optional sub-dlvillon. 
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II. ANOMALIES OF THE F<ETus, PLACENTA OR CoRD 

6. Congenital malformations incompatible with life. 
7. Vicious insertion of placenta. 
8. Other anomalies of the placenta and cord. 

III. DEATH OF THE F<ETUS BY INJURY OR OTHER CAUSES 

9. Abnormal presentation of the fretus. 
10. Malformations of pelvis (contracted pelvis). 
11 • Proia pse of the cord. 
12. Prolonged labour or uterine inertia. 
13. Obstetrical operations (without indication as to the object 

of the operation). 

a. Operations causing mutilation. 
b. Other obstetrical operations. 

14. Other causes t (malformations of the genital organs, pel vir. 
tumours, ruptured uterus, etc.). 

IV. STILL-BIRTH DUE TO OTHER CAUSES 

15. Other or unspecified causes. 

• Each of these causea might constitute an optional sub-division. 
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CURATIVE.MEDICINE IN RURAL AREAS' 
By 

Dr. Joio de BARROS BARRETO, 

Director'General of the National Health Department, Brazil. 

GENERAL CONSIDERATIONS 

Economic loss from sickness is a primary factor in the determina
tion of the prosperity level of a nation ; in fact, it may be said that 
a nation's standard of civilisation depends in part upon the quality 
of medical care provided for the population. This being so, there 
can be no doubt that it has not yet been sufficiently developed 
either in quantity or in quality, even in the most prosperous and 
advanced countries in America. This deficiency, which is in many 
cases the result of an ill-balanced distribution of available resources, 
is reflected in an enormous amount of suffering and an unnecessarily 
heavy death rate and consequent economic loss which must and 
can be prevented. Rural populations suffer more than town
dwellers, partly no doubt because of their attitude of mind, which 
is compounded of apathy and indifference, deep-rooted tradition 
and primitive customs, and partly because of their conditions and 
way of life, but also in large measure because of the negligence of 
the public authorities. The latter are, however, beginning to 
recognise the necessity of providing the help required, and are now 
devoting much care to their needs for the sake of the whole country 
whose future will be imperilled if the rural population continues to 
live under conditions which are incompatible with a healthy and 
normal existence. One of the most pressing problems is that of 
providing them with adequate medical care. But this is one of 
many problems, all closely interlinked and connected with pulllic 
health, economics, sociology, agriculture and education, which must 

' It Ia Intended to submit this report to the Intergovernmental Conference 
of American countries on Rural Hygime, which will meet In Mexico In 19:19. 
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all be solved before success can be achieved in bringing to these 
rural peoples the well-being and progress which are their due. 

BASIS OF A PROGRAMME 

In planning to provide proper medical care for rural populations, 
the initial difficulty encountered is the impossibility of devising a 
standard programme, uniform in every detail, for all countries, or 
even for the different parts of a single country. To be successful, 
a programme must be based on previous knowledge of a seriEs of 
factors which may vary considerably-viz., density of population, 
habits and customs, educational and cultural standards, economic 
structure and resources, degree of development of existing health 
services, funds and qualified staff available for the new undertakings, 
and especially accurate nosographic data, which must be compiled 
as a preliminary to any sound organisation. In view of the usual 
insufficiency of such information as regards rural areas in most 
American· countries, immediate and more strenuous efforts are 
needed to set up or improve bio-sta tis tical services. 

Despite these difficulties in drawing up a standard programme, 
there are a number of general principles which should always be 
observed in the organisation of a system of medical care, whether 
newly instituted, or old-established and in need of modernisation. 
In fact, whatever the system adopted, close contact will have to 
be established with the people to make them understand the value 
and importance of the proposed services, to overcome pre-conceived 
ideas and deep-rooted habits, and to gain the confidence and co
operation of those on whom the success of the programme pn•parl'd 
will finally depend. In this work of persuasion and instruction, a 
variety of means will have to be employed, such as the wireless, 
the cinema and the visiting nurse ; three others whose co-operation 
is indispensable are the parish priest, the schoolmaster and the 
housewife, on whom rests the chief burden of responsibility for 
home life. " No law, no effort, can help those who will not help 
themselves." This assistance which the rural inhabitants, and 
particularly those whose standard of life and education is lowest, 
are asked to furnish will be all the more valuable and the efforts 
made to improve their health will be all the more lasting, if, at the 



990 RURAL HYGIENE 

same time, some heip and concessions are offered in the spheres 
which mo~t 11early' concern them-viz., those of economy and 
agriculture. • 

Such co-operation always entails some financial contribution on 
the part of the beneficiaries towards the cost of assistance services. 
Whatever form it may assume, whether taxation, insurance or some 
other form of local subscription, it must always be paid and will 
increase with the expansion of the services ; this will be obvious 
enough once it is appreciated that the benefits accruing from them 
are bound to be reflected in a rise in the standard of living. 

Local contributions do not. however, imply decentralised services, 
the advantages and disadvantages of which will doubtless be debated · 
just as vigorously at the Mexico Conference as when the matter was 
raised at the Java Conference· in 1937. Though decentralisation 
may permit of a better adaptation of the service to local require
ments, and may make it easier to find persons with a first-hand 
knowledge of the customs and habits of the people to carry out the 
programme, thereby yielding certain definite advantages at less 
expense, on the other hand it has the drawback of greater looseness 
in the matter of general basic standards and principles, and of being 
less independent of harmful political influences, which are gener
ally more active, more violent. and more uncompromising in muni
cipalities; it also has the disadvantage, in most cases, that the stall 
engaged is neither the most suitable nor the most capable, since it 
cannot be transferred or replaced with the same facility ; the results 
achieved are hence usually less satisfactory, and certainly Jess 
uniform. That is why, with a decentralised system, some central 
machinery of supervision is necessary to maintain the standard of 
efficiency and the uniformity called for by the general programme. 
Moreover, such supervision would still be required if, under some 
opposition regime, it were decided to introduce a gradual decen
tralisation. The functions of this co-ordinating body would be to 
remedy the defects and imperfections of local organisations and 
to link them up with like agencies in adjacent rural areas and 
neighbouring towns, and with similar services in the same region, 
thus avoiding duplication of effort, waste of energy and superfluous 
exertion ; by ensuring the proper allocation of duties, it should link 
the activities of the assistance services with others essential to 
their efficient operation. 
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State intervention is consequently required; either with or without 
the support of the Federal Government, for the successful carrying
out of the prescribed programme, if only to stimulate, to assist 
technically and financially, and to co-ordinate and harmonise the 
efforts of official organisations, the medical profession, agricul
tural and commercial undertakings, so-called" party" organisations, 
co-operative societies, private assistance associations (which, in 
exchange for the grants they receive, must submit to technical and 
administrative supervision), and either voluntary or compulsory 
sickness insurance funds. In providing medical care in rural 
districts, help may indeed be obtained from all these sources, and 
a preference for one or more of them must depend on circum
stances. 

Whereas, at the Geneva Conference, the Europeans agreed that, 
" when health insurance applies to the entire body of agricultural 
workers, it enables effective medical care to be provided in rural 
districts under the best condition ", the North Americans, though 
taking different views as regards the suitability for towns and 
industrial areas of the two types of insurance-compulsory or 
voluntary-were at one in urging that rural or poverty-stricken 
areas " should subsidise physicians or employ salaried physicians 
to furnish general medical services to residents of the area"; and 
recommended that the other assistance services should be financed 
on the same basis, and that, where necessary, two or more counties 
should join forces for this purpose. This is the system of district 
organisation now being introduced into the public health services 
in Brazil, under the control of State Departments, which will receive 
from the municipalities obligatory financial contributions to a 
Health Fund, an institution that might with advantage be established 
everywhere. · In any case, the tendency is towards a system of 

. organised medicine planned on the lines adopted for public health 
services as a whole. 

PUBLIC HEALTH Al\TD MEDICAL CARE 

One of the crucial-and possibly one of the most highly contro
versial points in the matter of organisation, concerns the respective 
merits of the unitary and dual principles-namely, whether public 
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health services and assistance or curative medicine services should 
or should not be operated by one and the same staff. 

Though there are links and points of eontact between the two 
fields-and hygienists themselves would be the first to recognise the 
invaluable assistance which they may obtain from medical practi
tioners in their work, which is. sometimes conducted in the field of 
curative medicine-it is a truism that these two extensive branches 
diller in many respects, and can be more successfully developed 
if kept separate, and provided with a competent staff and ade
quate financial resources. In any case, co-operation between the 
two will always be necessary in order to direct them to a common 
end : such co-operation will be better ensured by unitary control, 
which will permit the gradual carrying-out of a balanced programme, 
and will likewise prevent over-development of one activity at the 
expense of the other-for it usually happens that curative medicine 
takes precedence over public health. 

This marked disequilibrium is due to the mentality of a backward 
and uneducated people, and to their rulers, who do not always 
appreciate the value of public health work; also, and more especially, 
to the small number of public health specialists and to the lack of 
a technical controlling and supervising body able to judge of the 
real requirements in these two fields of action. For though financial 
stringency is often put forward as an explanation of the neglected 
development of public health services, in many cases this has not 
prevented the organisation of elaborate arrangements for medical 
care. 

A recent enquiry in the United States of America revealed that, 
for every 30 dollars per head spent on the prevention or cure of 
sickness, less than 1 dollar was allocated to public health services 
-65 to 80 cents in big cities, and 35 cents in country districts
whereas $1.90 and $2.50 per head respectively should rightly have 
been earmarked for health services pure and simple. Yet even 
though curative medicine proper absorbed such an enormous 
proportion of this expenditure, it was unable to turn it to the best 
account, or to achieve all the objects desired : that was because 
there was unnecessary expenditure in various directions and, what 
is more important, because the appropriations for rural and semi
rural areas proved insufficient for the provision of adequate medical 
services. 
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Other and even more striking examples of the same disequilibrium 
can be found in this contipent : it is nearly always a sign of failure 
to appreciate the ultimate purpose of health services, the results of 
which are often less spectacular th:)n those of curative medicine 
and are neither impressive nor indisputable until the facts have 
been carefully compiled and presented in statistical form. 

To make the governing authorities and the people "public health 
conscious " is undoubtedly an essential condition for success. It 
is really more important than the economic factor. II the directing 
authorities lack the public health mentality, the funds at their 
disposal, however ample, will all be spent on curative medicine. 
Consequently, the building-up of a public health mentality is a 
preliminary requirement to be borne in mind when planning public 
health services. II the value of public health is properly appre
ciated, them if there is a competent staff available, the work will 
not suffer very much when lack of funds compels its amalgamation 
with curative medicine as a single administrative entity with a 
staff combining the two functions. The danger of such a combina
tion is much less than would arise if, owing to a shortage of funds 
and personnel, public health work had to be entrusted to doctors 
who, having been trained more especially in curative medicine, would 
naturally prefer to devote their energies to this than to public health 
work. These considerations may be urged to justify the attitude 
of MouNTIN, who takes the view that, in the United States, where 
public health work is organised on practical lines, there is no serious 
objection to the amalgamation in rural areas of the preventive a~d 
curative services. C. E. WALTER goes so far as to say that "the 
most important activity of the health department of the future 
will be in the medical care field "-in industrial medical services, 
for example, which have been developed to such a high pitch in 
that country. There is also a tendency in some States to set up 
public welfare departments to co-ordinate all activities for the 
protection of health, including medical care. Josephine RocHE 

even affirms that " the health service of the future will probably 
be expanded to cover other fields than the control and prevention 
of the communicable diseases. With the co-operation of the medical 
profession, the control and prevention and cure of all the ills of 
the flesh must be the ultimate goal of the health department." 
In Ceylon, candidates for appointment as provincial medical officers 
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must possess, in addition to considerable medical experience, a 
diploma in public health and practical experience of public health 

work. 
There are, however, intermediate methods of organisation between 

the unitary and the dual systems. One of these, that of unified 
administration, recently established in Brazil, is strongly to be 
recommended, because it ensures the co-ordination and equilibrium 
required for the full and harmonious development of both activities. 
This system may eventually develop into the dual system either 
wholly or in part : only in the end the unitary system may be 
re-established if either funds or competent personnel for the opera
tion of the dual system cannot be found. That will often be the 
case with rural services. 

This question deserves to be further elucidated. It is nowadays 
generally acknowledged that one of the best forms of public health 
organisation outside the big towns is that which consists in dividing 
up a region into sectors or districts, the areas, population, general 
conditions and available resources of which allow of their efficient 
administration. The size of such districts will thus vary and may be 
enlarged or reduced; the number of townships or equivalent adminis
trative units they comprise will likewise vary. In this way, adequate 
public health machinery is installed in each sector, each of the 
various activities being entrusted to technicians, instead of every.: 
thing being left in the hands of a single public health official, as. 
happens with the system of county health units. After choosing 
the strategical or busiest point for the centre of each district and 
installing a health unit in each one (health centre), the authorities 
must see that the organisation is kept as mobile as possible, so that 
staff can be moved all over the district as the service requires. In 
this way, not only the control of acute communicable diseases, but 
also sanitation, control of foodstuffs and other health activities, 
such as those connected with dispensary services (pre-natal and 
child hygiene, tuberculosis and venereal diseases), can cover the 
entire district. So far, the dual system may apply, as there may 
be a regional hospital in the same district centre, with a separate 
organisation, but closely linked with the health unit, thus approxim
ating to Davis and Ross's scheme for a county hospital health centre. 
If, however, owing to lack of funds or of competent personnel, it is 
impossible to provide a complete staff for this health unit to deal 
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with public health work throughout the district, there is no reason 
why, at other township centres in the district, which will probably 
have out-patient clinics attached to the regional hospital, part of 
such work (at any rate the collection of statistics, epidemiological 
investigations, immunisation and other urgent measures) should not 
be carried out by the local medical assistance officer working in a 
two-fold capacity, partly under the supervision of the chief public 
health officer of the district. 

But this stage cannot be reached if it is impossible, for reasons 
of economy, to have in the district a .hospital, or at any rate an 
out-patient clinic, with its own doctor; and there will then be no 
alternative but to make the staff of the health unit responsible for 
medical care : it will have to practise curative medicine, but---e 
fundamental point-without serious interference with its specific 
tasks and only during fixed hours, which must not be exceeded 
except in very urgent cases. The principle of the interlocking of 
these two activities is a fundamental one, which must always be 
respected, and under the dual system it will be observed : it invites 
close collaboration between public health and medical staffs, working 
harmoniously together. They must convince the people that, while 
one service relieves them when they are attacked by disease, the 
other prevents the occurrence or spread of disease. That is the 
principle of co-ordination, a corollary to the principle of maximum 
efficiency, on which so much stress was laid at the European Con
ference on Rural Hygiene, the first of the series promoted by the 
Health Organisation of the League of Nations. 

Another preliminary question to be decided is, which of the two 
services, public health or medical care, should come first in the 
initial programme. If health work is taken first, it will increase the 
efficiency of the out-patient clinics and medical assistance hospitals, 
thereby also prolonging the benefits of curative work ; this is 
undoubtedly the cheapest method of improving the health of the rural 
population, but it is none the less certain that to their uneducated 
minds the benefit of being cured of illnesses will be much more 
obvious and striking. Large-scale preventive treatment of the 
population for the control of ankylostomiasis was the forerunner 
of permanent municipal health units in the United States and other 
countries in which the Rockefeller Foundation is operating. And 
those who have started with propaganda for public health services 
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in a rural area can testify to the painful position in which they 
were placed, on being consulted by the inhabitants, by not being 
able to treat their complaints. If when an infant hygiene dispensary 
is opened there is no corresponding children's out-patient clinic in 
the neighbourhood, it will be hard to persuade a mother that it is 
doing more good by looking after healthy infants, when it does 
nothing for her sick child. 

HOSPITALS 

Hospitals are undoubtedly the terminal agency of curative 
medicine services. Without hospital facilities in well-equipped 
buildings, there can be no proper medical assistance in rural districts. 

Indeed, it would be impossible, generally speaking, to treat 
all patients at home, or just in out-patient clinics, even in those 
equipped with beds. It is not enough to diagnose a complaint, 
determine the method of treatment and provide proper medicines ; 
it is often necessary for the patient to be kept in an institution where 
special therapeutic and dietetic treatment can be properly given, 
and this is practically impossible in ill-equipped rural homes. 
Besides, medical care is not restricted to clinical cases, many of 
which it may be possible to treat at out-patient clinics, but must 
be prepared to deal with surgical cases, which can often be attended 
to only in hospitals. With reference to children's diseases in parti
cular, Dr. Charles HENDEL SMITH, Director of the Children's Service 
at Bellevue Hospital, New York, recently enumerated four cases in 
which he considered that hospitalisation was advisable: (a) necessity 
for a surgical operation ; (b) necessity for special treatment, such 
as blood transfusion ; (c) necessity for special apparatus for difficult 
diagnoses ; (d) unsatisfactory home conditions--this will usually be 
the case in rural areas. 

Hospitals are also needed for preventive medical work, although, 
in the light of modem knowledge-, these no longer have the same 
importance as preventive institutions as was formerly thought. 
Though isolation may mean the neutralisation of a known source 
of infection, the cases which are. known and can be isolated do not 
really represent more than a fraction of all the sources of infection. 
" As a matter of fact, the practical value of isolation varies with 
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each disease, depending upon the degree of its communicability, 
the time when it is communicable, the promptness by which it may 
be recognised, the modes by which it is transferred, the existence 
of latent infections, missed cases, carriers, susceptibility of the 
community, economic importance and other factors." Though its 
results may often prove disappointing, that is no reason for abandon
ing hospitalisation, which still remains one of the most useful 
methods of controlling communicable diseases. 

The value of isolation is largely dependent on the intelligence 
and care with which it is practised, and it is not always hospitals 
that show the best results. YouNG compared the results of hospital
isation in diphtheria-a disease requiring the most rigorous segre
gation-not only with isolation at home (distinguishing between 
cases attended by trained and cases attended by untrained nurses), 
but also with non-segregation. The percentages of secondary 
cases were, in these four sets of circumstances, 0.15, 0, 1.8 and 
4.88 respectively. It will thus be seen that hospitalisation is 
not indispensable as a prophylactic measure. 

Looking at the problem from a wider angle, it may be recalled 
that English experience has shown that hospitalisation of cases of 
communicable disease has little or no effect in preventing the spread 
of an epidemic. SmLLIE, emphasising the inefficacy of such 
measures, states plainly that, in the United States," the result has 
been, and probably will continue to be, a curtailment by health 
departments of expenditure for extensive communicable disease 
hospitalisation ". 

From the narrow standpoint of medical care, the advantages of 
hospitalisation in the case of certain contagious diseases are by no 
means striking. To take again the case of diphtheria, BARDACHZIE 
and SIKEIES pointed out in Med. Klin.J934, that in a large percen
tage of cases hospitalisation was actually a drawback, because it 
favoured secondary infection. As regards measles, the experience 
of tl:e WUiam Parker Hospital led EMERSON, HAVEN and HoPPING 
to consider the removal of children under two, especially those 
with symptoms of broncho-pneumonia, as contra-indicated : even 
when home conditions were unfavourable, it was preferable, they 
said, to leave the patients there if proper nursing could be provided. 
In The Lancet of July 20th, 1933, FoRBES goes even farther, and 
declares categorically that " it is usually best, however bad the 

7 
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home conditions, and however poor the nursing, to leave even the 
severe measles cases at home, warm in bed with the window open ". 
BARDACHZIE and SIKEIES also agree that, for this disease, home 
treatment is enough. HERMAN, too, is against hospitalisation, 
because of the danger of pneumococcus and streptococcus pneu
monia. For scarlet fever, Marguerite WALES recently published 
in the American Journal of Public Health a comparison of results 
obtained in New York and Chicago, relating these to the percentage 
of hospitalisation, which is high in the latter and low in the former 
city. For the period 1928-1932, the respective fatality rates were 
0.7<'/o and 2%, while the general death rates were 1.18 and 4.46 
per 100,000. 

The modern tendency is thus towards a modification of the 
methods of control of some infectious diseases, especially of those 
peculiar to infancy : " More money for immunisation and less for 
contagious diseases hospitals should be the slogan of all progressive 
health departments. " 

But the problem cannot be approached from this angle alone, 
and as a means of providing medical care, hospitals remain an 
absolute necessity. 

In the opinion of the authorities, the establishment of hospitals 
in rural di,tricts attracts doctors away from the large towns and 
thus enables those districts to obtain the necessary medical staff. 
" The lack of hospitals has undoubtedly been a prominent factor 
in the abandonment of smaller rural communities by physicians." 
The same editorial in the Journal of the American Medical Association 
adds that" an increase in the number of modern hospitals, therefore, 
even tbough small, will help to bring a wider distribution of 
physicians ". 

But unless they are built on the basis of a general plan, with due 
regard to the requirements of the territory, or at least of the districts 
in which it has been decided to begin or extend public health work, 
the result may be productive of little good, and ·the money and 
efforts employed may be wasted, especially if no provision is made 
for a corresponding development of the sanitation, personal hygiene 
and preventive medicine services. 

In deciding on a programme, though it cannot be expected to be 
identical for all American countries, or even for every part of the 
same country, the choice will generally lie between the system of 
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large medical centres with branch hospital and subsidiary medical 
stations-the system proposed for the United States by the com
mittee which prepared the well-known work .Medical Care for 
American People-nd the more modest system of regional or 
district hospitals controlling a subsidiary network of dispensaries. 
Under the former system, the branch hospitals may even, as an 
emergency measure, be left in the hands of competent auxiliary 
personnel : certain countries considered it advisable to adopt this 
system for a time owing to the shortage of doctors and precarious 
economic conditions. 

It came in for special mention by the Committee which drew up 
the preliminary report of the Intergovernmental Conference of 
Far Eastern Countries ; the Committee pointed out that, properly 
organised, this system is able to render efficient service to the 
population of a wide area. It has, however, certain considerable 
drawbacks-in particular the possible promoting of low standards 
of professional competence. 

In establishing a network of hospitals, certain fundamental points 
must always be borne in mind : one of the most important is that 
sites must be chosen in relation to local, and particularly to economic 
conditions, to nosological data and communication facilities. In 
fact, successful hospital organisation in rural districts depends 
largely on transport and permanent communication (telegraph and 
telephone) facilities, and, of course, on a good road system. At the 
fourth International Hospitals Congress, DISTEL of Hamburg defined 
as ideal a radius of operation of from 30 to 35 kilometres, so that 
patients could be brought to the hospital in half an hour. 

No hard and fast rule is followed in regard to the ratio of popula
tion to the number of beds required in a general hospital. Before 
deciding this point, the characteristics and rate of increase of the 
population, as well as their occupations and living conditions, etc. 
must be taken into account. This ratio accordingly varies from 
two to seven beds per thousand,1 the smaller figure being that 
required in rural districts. The European Conference on Rural 
Hygiene (Geneva, 1931) considered that a rational organisation 

1 In Brazil, ten States-have less than one bed per thousand Inhabitants, 
eight less than two, and only three more than two (Sllo Paulo, Rio Grande do 
Sui and Mato Grosso). The ratio In the Federal District is seven per thousand. 
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called for about two beds per thousand of the population. Though 
this may be taken as an acceptable standard, it will hardly be 
feasible in some American countries, where the population is 
scattered and transport facilities are few, to keep to the minimum 
figure of fifty beds recommended by the same Conference. The 
latter had in view the high maintenance costs of small hospitals : 
" Hospitals with thirty beds and under are the most uneconomical 
units to operate " (STONE, Hospital Organisation and Management). 
To come down to a minimum of thirty beds, which should be the 
initial provisional minimum for hospitals planned for a greater 
capacity, though naturally not at first built up to the maximum, 
means that each hospital will serve an area of at least 15,000 
inhabitants, and should preferably be situated in a centre with a 
population of not less than 5,000. 

But, in practice, these figures have to be modified, since the 
ratio 2: 1,000 merely covers medical and surgical (including mater
nity) cases, and does not include beds required in general hospitals 
for acute infectious diseases, for tuberculosis, and for the accom
modation, even though but temporary, of psychopathic cases. 

The advisability of isolating cases of acute contagious disease 
and tuberculosis in general hospitals is being increasingly recognised. 
Even in large centres of population, where special establishments 
exist for such cases, the practice of accommodating them in infir
maries and special wards of general hospitals has its advocates 
and supporters. It is, moreover, beneficial to patients by reason 
of the greater facilities for diagnosis and treatment provided by 
general hospitals, which are usually more complete and up to date 
and possess specialised equipment. At the same time, it helps the 
personnel by training them in the practical treatment of infectious 
diseases and in hospital technique (an essential factor in a successful 
service) ; it reduces the cost of medical services ; and it enables the 
practice of institutional isolation to be extended, if necessary, 

. because a patient is always less reluctant to enter a general than 
an isolation hospital. At the 1927 annual meeting in Cincinnati 
of the American Public Health Association, a special committee · 
emphasisl'd the advantages of this new tendency from the point of 
view of the public health services. Two years later, the American 
Hospital Association adopted a similar resolution in favour of the 
isolation of contagious cases in general hospitals, particularly in 



RL"RAL HYlSIE:-oE lOUt 

centres of under 100,000 inhabitants, since these centres require 
less than 150 beds for this purpose, and it is uneconomical to main
tain isolation hospitals with fewer (RICHARDSON). James 'VALLACE 
recently stated that when the incidence of contagious disease is 
mild, or when it fluctuates, patients should be sent to general 
hospitals. 

The advisability of admitting tuberculous cases to general 
hospitals (where there is no obstacle to a successful treatment) was 
emphasised by the principal United States organisation, the National 
Tuberculosis Association, as far back as 1924; attention was further 
drawn to it in 1933 by the Henry Phipps Institute" as a measure 
of sound economy in the expenditure of public funds, a protection 
to the borne and a means of training physicians and nurses in the 
diagnosis and management of the disease". The same year, the 
percentage of tuberculous cases among all patients in nineteen 
Philadelphia hospitals was only 0.8, but these cases actually repre
sented almost 20% of the number of tuberculous kept in institutions 
(Dorothy WIESNER). 

Again, temporary hospitalisation of psychopathic cases in general 
hospitals will make up for the lack of special accommodation which 
frequently exists, and will prevent a greater evil--the utterly inhuman 
practice of confining these unfortunates in prison. The establish
ment of psychiatric hospitals for acute cases, of settlements where 
occupational therapy is compulsory, and of services providing 
medical care outside the home, together with the development of 
a mental prophylaxis and social assistance service, must obviously 
be one of the primary aims of any good health organisation. 

A third principle to be observed in establishing a hospital system 
in rural districts is that while hospitals may be built on simple lines 
they must always be well planned, provided with qualified personnel, 
both technical and administrative, and be properly equipped and 
rationally organised. STONE's dictum should be borne in mind-viz., 
that, in practice, small hospitals should comprise the same features 
as the larger ones, but reduced to their simplest terms. Certain 
features, such as the width of corridors, can hardly be reduced 
proportionately if they are to serve their true purpose : others, such 
as privies, baths and lavatories; pharmacies and laboratories; gynre
cological and operating rooms, stall and service lifts, etc., could be 
grouped into units (STEVENS, The American Hospital). Other 
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points which should not be forgotten are the advantages of concen
tration, provision for future extensions and the various recommen
dations now being made for the comfort of patients, such as limiting 
the size of wards, the proper equipment of general wards and private 
rooms (which is not such an expensive item as might be supposed
SETZ), rest rooms and restaurants, proper lighting and ventilation, 
the prevention of noise and smells, suitable sanitary installations, 
proper central food distribution services, conveniently placed 
kitchens and laundries which can be cheaply fitted out with 
modern equipment. 

Though identical in their main lines and differing but slightly 
in detail, these problems of organisation and administration (medical, 
nursing, social, dietetic, etc.) are often more complex in small than 
in large hospitals, because they need more elastic treatment. 
Limited financial resources and a smaller amount of work make it 
necessary for members of the staff to discharge a 'ariety of duties 
(CHAPliAN, Hospital Organisation and Operation). The superinten
dent may require a wider knowledge of hospital administration 
problems than would be needed in large hospitals ; the pharmacist 
may also be in charge of the small laboratory ; the radiologist 
and the social worker may likewise perform other functions. The 
organisation of the clinical personnel, and particularly the getting 
together of a good specialist staff, presents similar difficulties. These 
\\ill, no doubt, disappear once the idea of keeping this staff exclu
sively for the rural hospital has been abandoned and arrangements 
are made for the attendance on fixed days of specialists from some 
important near-by medical centre. It will, however, be still more 
difficult to obtain a good nursing staff, since it is understood that 
they are not to be saddled with other work and that the standard 
ratio of nurses to patients must be observed (STONE). 

W. B. SELTZER recently dealt with the problem of supplies for 
small hospitals. He showed that the system which it was advisable 
to adopt did not differ fundamentally from that recommended for 
large hospitals : it was merely a question of quantities and greater 
distance from supply centres. 
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OUT-PATIENT CLINICS 

Whatever be the planned capacity of regional hospitals, a string 
of outlying out-patient clinics or medical stations should be estab
lished, including, of course, the out-patient departments attached 
to the hospitals themselves. The site of such clinics must be deter
mined by local conditions, as in the case of hospitals. The ratio of 
one doctor per 2,000 inhabitants, which was decided on as the 
minimum for Europe, and which should be adhered to wherever 
possible, should be taken as a criterion in selecting the most appro
priate sites for these clinics. Their special purpose will be to 
provide free treatment for out-patients and to send serious cases 
to the hospital. That does not mean that these small organisations 
are to be deprived of all autonomy and responsibility, for they have 
to keep in close contact with the population. Such contact will 
naturally be better maintained by a home visiting service, if possible 
and practicable, and especially through the work of visiting nurses 
and social workers. If all these component parts are fitted smoothly 
together, the result "ill be an efficient, complete and properly 
supervised medical care service. 

The ideal out-patient clinic should have at least one doctor, 
assisted by a staff of nurses and midwives and a dentist. But 
though such an arrangement is feasible in the United States, and 
might be adapted to other American countries, it will be beyond 
the reach of a great many. The doctor, at any rate, should not 
he dispensed with, but should no doctor be available, a capable 
nurse may be put in charge of the clinic as an emergency measure, 
under the direct supervision of the regional hospital doctors. Simi
larly, these outlying clinics should be enabled, wherever possible, to 
call on the services of specialists ; either patients should be sent to 
their consulting-rooms in the large towns or they themselves should 
pay a visit on fixed days to the small centres in which the clinics 
are established. 

It may be desirable to instal a few beds in these clinics-from 
four to six to begin with-for hospitalisation where a patient lives 
a long way away or the nature of his complaint renders his removal 
to a more distant hospital neither necessary nor desirable. These 
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beds can also be used for first aid and for maternity cases which, 
while not requiring removal to a maternity hospital, cannot be 
attended at their own homes by a domiciliary obstetric service. 
They will also solve difficulties of hospitalisation in remote rural 
districts pending the adopting of the recommendation for a minimum 
limit to the number of beds in regional hospitals. This fact was 
acknowledged by the European Conference when examining the 
situation in certain countries such as Yugoslavia, where the system 
referred to was successfully adopted. 

To supplement these out-patient clinics, and as a substitute for 
them in certain regions-like the Amazonas-with extensive water
ways, a scattered population and a complete lack of means of easy 
communication, an itinerant medical service is required. There is 
no doubt that this new type of unit can be of great value if the 
programme of work is properly adapted to local conditions : this 
was the conclusion arrived at by the Preparatory Committee of the 
Intergovernmental Conference of Far Eastern Countries in respect 
of certain Asiatic regions. American experience points to the same 
conclusion for both medical care and public health services. A 
properly ·equipped professional staff of such mobile units could 
travel by motor-boat, automobile, rail or air (as already in Uruguay), 
not to mention the simpler modes of transport which have been, 
and may continue to be, employed : they would follow a fixed 
itinerary and could thus pay periodical visits to a great many 
small communities. 

LABORATORY SERVICES 

These itinerant units, like the fixed out-patient clinics, should 
be provided with laboratory services for simple examinations and 
analyses not requiring any special technique or complex apparatus, 
such as sputum, freces, urine and blood tests. Any case needing 
greater professional skill or more elaborate technique should 
naturally be left to the regional hospitals, or even to the main 
centres to which they should be attached. If the staff does not 
include a laboratory technician, as it may well not, these tests 
should be carried out by the doctor or nurse or some competent 
local pharmacist In any case, physicians and local services should 
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possess the necessary outfits for the collection and transport of 
specimens for outside examination, and facilities for their quick 
and safe carriage to these centres must obviously be at hand. 
" In addition to the establishment of a service of this kind, doctors 
must also be given the necessary information as to service technique 
to enable them to obtain satisfactory specimens, the circumstances 
in which they should employ the laboratory services, the data 
obtainable and what conclusions can be drawn from them. These 
are important points, which will enable proper use to be made of 
the laboratories and assist the normal development of co-operation 
between them and rural medical services." (PARISOT.) 

There will also be plenty of opportunity to establish first-aid 
stations in rural population groups which have no out-patient clinic. 
Equipped with the necessary first-aid material and put in charge 
of adequately, if not elaborately, trained personnel, these stations 
will add another link to the chain of rural medical service. 

SUPPLY OF DRUGS 

A further link in the chain is the provision of adequate facilities 
and resources for the rapid making-up of medical prescriptions. 
The supply of cheap and effective remedies to patients is as impor
tant as having them medically examined. It is therefore desirable 
that, wherever there is, at any rate, an out-patient clinic, there 
should be at least one pharmacy in the vicinity in the charge of a 
qualified pharmacist. 'Where this is not a feasible, recourse must 
be had to unqualified dispensing chemists 1 of proven competence. 
This measure has been officially approved in Brazil for districts 
with no legally established pharmacy within a radius of twelve 
kilometres, if no qualified pharmacist cares to set up there. The 
approval of such dispensing chemists is announced on public bills 
together with the application for a licence to practice. Only one 
pharmacy of this kind may be established in each place, and it 
must of course be kept under strict supervision. 

Supervision must also be extended to the strict licensing of 
medicines, with the special object of preventing the advertising of 

1 Farmactutico prhlico. 
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quack remedies which is carried to extremes in rural districts. The 
chief aim of the service should be to provide the population with 
effective remedies at reasonable prices : it is surprising how much 
money is squandered in the United States on so-called "secret 
formula medicines purchased by the patient for a self-diagnosed 
disease or condition. The annual sales of such 'patent medicines' 
amount to 360 million dollars, most of which is money wasted. 
This is 10% of the total spent for all medical services and commo
dities." The report from which the above quotation is taken also 
states that less than a third of the total sum spent on medicines 
was laid out on doctors' prescriptions. It is therefore clearly 
necessary to reduce the prices at which medicines are supplied ; these 
prices will of course be higher if advertising costs and middlemen's 
profits have to be included. The establishment of Government
maintained organisations, undertaking not only supervision but 
also the preparation of many of the medicines required, as is the 
practice in large hospitals, is therefore a measure worthy of serious 
consideration. Another desirable measure would be, after deciding 
on a standard quality for the minimum number of medicines essential 
for rural medical assistance, to furnish them in certain cases to the 
out-patient clinics and to allow doctors, where necessary, to make 
up their o·wn prescriptions, like the French midecins pro-pharma
ciens in communes where there is no pharmacy. Supervision would 
be exercised over the distribution of these official standard medicines. 
There is plenty of evidence of the abuses which arise, if such precau
tions are not taken, when drug-supply stations, in the charge of 
ignorant people unconnected with the medical service, are set up 
in primitive rural districts. The supply of medicines will constitute 
another important function of out-patient clinics and will be one 
of the primary duties of their personnel. Even in these circum
stances, considerable wastage can occur if the supervision is not 
strict enough and supplies are distributed in large quantities to 
patients for subsequent use. 

THE MEDICAL PRACTITIO!':ER 

The pivot of the entire rural medical assistance organisation, the 
mainspring of its action and the real co-ordinator of its whole work, 
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will obviously be the medical officer. A multiplicity of problems 
has to be studied in connection with the selection of future medical 
officers, such as the ground-work and completion of their medicai 
education which must be kept constantly up to date, methods of 
attracting them to, and settling them in, rural districts and inducing 
them to renounce the professional advantages oiTered by large 
towns, means of providing compensatory remuneration and 
guarantees for the security of their position. These problems raise 
anew the whole subject of organised medicine. In view of its 
undoubted success in raising the general standard of efficiency in 
other professions and occupations, the system of preliminary 
vocational aptitude tests is nowadays being applied to medicine : 
!\loss is one of those who advocate the selection of candidates by 
the most modern methods, including natural vocational guidance 
tests. U this method can be most suitably applied where there is 
a surplus of candidates in the medical schools and is one 
of the means employed to solve this problem, it can also be 
turned to account in a system of organised medicine to select the 
most competent practitioners for rural districts where, in addition 
to technical training, certain physical and psychological qualities 
appropriate to the surrounding conditions and the characteristics 
of the population among which they would have to work are required. 

This is not the place for a discussion of the advantages and 
possibility of instituting in American countries a course of training 
for rural doctors of a lower standard than that prescribed for those 
who intend to practice in large centres. The Java Intergovern
mental Conference of Far Eastern Countries, which had the question 
on its agenda, recorded in plain terms its view that the dewlopment 
of medical education should be accelerated as much as possible till 
it attained the modern Western standard. 

In a recent and admirable report which threw considerable new 
light on the matter, BuRNET dwelt at length on the modern tendency 
in medical education. " Simplification is the order of the day ; 
over-extensiveness is giving place to thoroughness, the quantity of 
the subjects taught to the quality of the knowledge acquired. " 
What is wanted is what he rightly calls" the basic doctor", equipped 
with accurate and precise fundamental knowledge as a basis for 
specialisation after his ordinary studies are completed. Such 
fundamental knowledge must comprise what are commonly called 
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specialised clinical subjects, such as dermatology, pediatrics and 
psychiatries, of which no doctor can now afford to be ignorant, 
especially those who intend to practise in rural districts, where 
problems in these subjects are continually arising. This type of 
medical education, which~specially the clinical part-must be 
essentially practical, can best be completed by a year of work in a 
hospital : " Medicine must be learnt, it cannot be taught", said 
FLEXNER, one of the pioneers of modern medical training. Another 
important point to remember is that the spirit of preventive medicine 
should permeate the whole programme of medical studies and be 
emphasised by clinical professors themselves (GoRTER). On this 
point, all modern opinion agrees with George NEWMAN, who dis
tinguishes, apart from preventive medicine for groups, preventive 
medicine for individuals, which is a function of the clinical doctor. 
Doctors serve society and society now demands not only that it be 
cured of infectious, parasitic, constitutional and hereditary diseases, 
but that they be prevented or at least diagnosed and treated at an 
early stage. 

With this permeation of medical studies by the spirit of preventive 
medicine-which will, moreover, continue to be taught by a special 
professor, either as a separate subject or jointly with hygiene, 
possibly in two stages, as in Canada-clinical medicine and public 
health work will be drawn closer together, as they need to be, for 
the benefit of doctor and public health officer alike. Thus, the 
still frequently subsisting antagonism between these two branches 
will disappear. The more advanced countries are endeavouring to 
eliminate it by ensuring their co-operation and mutual assistance 
in work in which they do not clash but are mutually complementary. 
" Since neither fully succeeds alone, each must continue to supple
ment the other. Each in its own field has made enormous advances, 
each from its own angle. Co-operation is increasing as each
medicine and public health-understands the other's problem 
better" (H. W. HILL}. The tale of American achievement would 
not be complete without a reference to what is both preached and 
practised in the United States. The Committee which compiled 
Medical Care for the American People emphasised in its conclusions 
that this principle involves a new orientation of the medical curri
culum:" Preventive service to patients and instruction and guidance 
in the basic principles of personal hygiene should form an increasing 
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part of the work of the individual physician, whether in his office, 
in the patient's home or in the hospital ". On the other hand, 
outstanding public health specialists like VAUGHAN, of Detroit, are 
inclined to maintain that certain functions of the public health 
services should be transferred to the private physicians, and this 
theory has been put into practice, notably in the campaign against 
diphtheria and smallpox and by the institution of periodical heallh 
examinations. A proper co-ordination of services is thus shown to 
constitute" probably the ideal method for securing a co-operative 
efTort leading to the control of a specific infectious disease " 
(FISHBEIN). " As regards rural districts, experiments made in the 
State of Michigan and elsewhere have met with equal success " 
(DARLING). 

If a fundamental purpose of medical education is to train the 
doctor for practice in rural districts, in which he may, no doubt, 
get valuable help from the specialists attached to the departmental 
hospital or the nearest large centre, it is none the less necessary 
that he should be able to refresh his knowledge and keep it up to 
date. Every kind of facility should be afTorded him for this purpose, 
from wireless lectures to " refresher courses" ( Forlbildung) and 
special schools-post-graduate schools-which should be set up in 
large centres, and which, indeed, in some countries, are compulsory. 
To enable doctors to follow these courses, a system of periodical 
holidays is sometimes instituted like those arranged in Italy for 
the medici condolli, whose positions are kept open and temporarily 
filled by newly qualified doctors employed, as in Germany, as 
locum-tenens ; study-grants are also given. All these advantages 
are more easily procurable under an organised medical system. 

Under this system, too, it will he easier to induce doctors to 
settle in rural districts, a difficult but highly desirable proceeding. 
There is, in every country, clear evidence of an unequal distribution 
of doctors, who generally concentrate in the large centres, whereas 
an even ratio of one per 2,000 inhabitants is required. In France, 
RoussY showed that there were still population groups with no 
doctor. In Hungary, BuRNET pointed out that 2,542 out of 3,409 
communes had none, and, in the United States, where approximately 
50% of the population live in places with under 5,000 inhabitants, 
Jess than 20% of the new graduates settle in these areas. Yaking 
or.ly a few States of Brazil, it has been ascertained that in the 
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,Amazonas (extreme north), out of twenty-seven municipal districts 
jn the interior, twenty-five (92.5%) have no doctors in their respec
tive chief towns. In Pernambuco (north-east), there is none in 
seventeen (20%) of the eighty-three municipal districts, but, in 
1\Iinas Geraes (centre), only five (2.5%) of the 216 municipal districts 
are without doctors. In the south, of the 258 municipal districts 
in siio Paulo, forty-one (15%) have not a single doctor, but in Rio 
Grande do Sui (extreme south), where the situation is much better, 
only one of the eighty-six districts is without a doctor. In these 
last four States, which are among the largest in Brazil, there is 
one doctor for every 5,400, 4,600, 5,750 and 3,400 inhabitants 
respectively. 

Considerable facilities should be afforded to doctors wishing to 
practise in rural districts. Preference in public appointments, total 
or partial exemption from the payment of school fees to those who 
undertake to set up outside the towns, as well as local housing, 
installation and transport facilities should all be guaranteed by the 
administrations. This is a natural step in the organisation by the 
public authorities of a rural medical service, which, of all the 
constituent parts of the system of organised medicine, seems most 
fully to meet the real needs of many American countries. The 
doctor thereby becomes a Government servant and receives an 
adequate salary for attending the poor-underpayment means bad 
work and poor results-and his emoluments may be increased by 
private practice, by increments for length of service and by promo
tion in due course to the rank of official medical officer, a position 
already recognised in Brazil. The medical officer should be safe
guarded from the effects of political changes, which can best be 
ensured by State participation in the organisation of the medical 
service, though local co-operation, and particularly local facilities, 
will still be indispensable to his establishment. 

Organised medicine assumes a variety of forms : State medical 
services, voluntary or compulsory health insurance and medical 
services organised by agricultural or commercial enterprises, provi
dent and mutual benefit or co-operative societies. Sometimes 
workers themselves are responsible for the institution of these 
services, for which there is no standard type for all countries. But 
whether imposed by circumstances or whether, as many think, it 
is lhe easiest and best way to a complete medical service covering 
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all the various branches, the fact is that organised medicine is 
gradually spreading and is undoubtedly the system best adapted 
to poor countries and to most rural districts. 

AUXILIARY PERSONNEL 

The problems arising in connection with the auxiliary personnel 
are the same as those raised by the provision of doctors. The 
efficiency of the service largely depends on the care with which 
these assistants are selected and on their proper distribution; It is 
they who are brought into the closest contact with the rural inhabi
tants, and this fact explains why the success of both public health 
and curative medical work is largely dependent on their training. 
First nurses, then attendants who assist both nurses and doctors 
in hospitals and out-patient clinics, and lastly midwives, are, in the 
matter of organised medical care, the three most important categories 
of medical assistants. Actually there are others, such as laboratory 
technicians or assistants, dentist and even medical students. 
It is a good plan to attach students coming from rural districts 
to the organised curative medicine services for a few months 
during the vacation. This will give them an opportunity to work 
together and try their skill amid professional surroundings in the 
type of community from which they come and in which they may 
later follow their professional careers as doctors. A scheme of this 
kind will facilitate their future settlement in rural districts. 

In organising medical services, more attention should be paid to 
nurses than to any other group of assistants. 

A good and well-trained nursing stall is an indispensable require
ment of both public health and curative medicine to-day. Many 
important health problems, particularly those involving a change 
in personal habits, can only be satisfactorily solved with the help 
of nurses. Education in health matters is what is chiefly required, 
and for work of this kind the persuasive and insistent action of a 
capable woman is the best instrument to employ. Consequently, 
of the $2, or its equivalent in other currencies, which represents the 
annual per caput expenditure advocated nowadays for public health 
services, half should be allocated to the nur&ing staff. 
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The part nurses play in assisting the medical practitioner is no 
less prominent ; on that point, the authorities are unanimous. TQ 
cite only one of the greatest, the famous surgeon BILLROTH has 
affrrmed that a surgeon's reputation depends half on his own 
technical skill and half on the scrupulous attention to detail of the 
nurse in the operating-room. Without her willing and skilful 
assistance, he says, the surgeon's professional career would be 
represented, not by a series of brilliant successes, but by a huge 
cemetery. 

And now, what of the nurse's work in rural districts ? The 
prevailing shortage of doctors may necessitate the most competent 
nurses' taking over for a while a large part of the work, and possibly 
even the management, of out-patient clinics. It must be fully 
understood that this can be no more than an emergency measure, 
for it is a dangerous practice to entrust medical work to auxiliary 
personnel and it inevitably leads, among other things, to a deteriora,
tion of the service. On this account, it is strictly prohibited in 
European and American countries possessing well-organised medical 
services. 

Even with this qualification, it is no exaggeration to say that, 
at the present day, the technical training of a good nursing staff 
must, in view of the responsibilities of the work, be a primary 
consideration in the organisation of public health and medical 
assistance services. This training should be in accordance with 
modem principles·: " increasing emphasis is being placed in the 
curriculum on the social and health aspects of nursing as an inherent 
part of the preparation of all nurses, whether they enter the field 
of private duty, institutional nursing or public health " (Report of 
the Sub-Committee on the Educational Qualifications of Public 
Health Nurses of the Committee on Professional Education of the 
A.P.H.A., Year-Book 1936j37). In addition, candidates for the 
nursing profession should be carefully selected, and required to 
undergo vocational aptitude tests. 

If the number of nurses is fixed at at least one for every so many 
of the rural population as have one doctor allotted to them, such 
a standard will prove impossible of immediate attainment, and this 
for two reasons. The first is that, in many American countries, 
the training of nurses has not expanded at the same rate as the 
training of doctors. The second is that, like doctors, nurses who 
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train and qualify at the best training schools are attracted to the 
large centres. Brazilian experience on this point is striking. It is 
very rarely that a girl from the country returns there after attending 
such a school and gaining her diploma. 

For this reason, and also because they will always be required 
in medical assistance services, a body of attendants, or nurses' 
assistants, should be recruHed and trained : in some countries, they 
will constitute the bulk of the hospital and dispensary personnel 
for some time to come. 

A similar system_:namely, that of public health visitors-has 
been instituted in Brazil to stimulate the work of the public health 
services. The introduction of this emergency measure was made 
possible by selecting a small group of teachers and other persons 
of the same cultural level. This corps of public health visitors 
was able to enter on its duties almost immediately, under the direc
tion of one or more trained nurses from training schools of high 
standing, who had been seconded by the National Health Depart
ment from their selected stalls to various State organisations. 
These assistants follow a rapid and simplified course of instruction, 
in which the medical officers co-operate ; and though the quality 
of their work is hardly comparable with that of public health nurses, 
it is nevertheless not to be despised, since, wherever these assistants 
have been introduced, they have given a notable stimulus to public 
health work. In the Tropical Diseases Bulletin for November l!J37, 
CocHnANE, dealing with anti-tuberculosis work in the tropics, 
emphasised the fact that a high standard of training for visiting 
assistants was unnecessary at the outset of the campaign. 

To provide for the simultaneous training of nurses and attendants, 
schools should be set up to give courses for both, and also for 
midwives (as in the Italian colonies) and health visitors, and
on the pattern of the Belo Horizonte School in Brazil-emergency 
courses similar to those of the Red Cross. Girls from the better 
classes are thus attracted to these schools, and those who take the 
Red Cross course will constitute a valuable nucleus for a future 
nursing stall. The course for attendants should be thrown open 
to large numbers, and especially to persons coming from rural 
districts; they should be given a starting salary, and those who are 
most efficient a guarantee of immediate advancement. All these 
courses should be practical, and based on the principles of preventive 

8 
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medicine : that for assistants should be simple and short, lasting 
only one year, as in the Belgian Congo schools. 

An important question is the training of midwives in rural districts. 
They should be paid by the public authorities, as in many European 
countries (e.g., Spain and Italy) ; their number should be propor
tionate to the population and the birth rate ; and they should be 
introduced gradually into rural areas to take the place of the 
unqualified " handy women ", picturesquely termed in Brazil 
malronas, aparadeiras or curiosas. Some midwives may also be 
nurses, as in England, but subject in every case to the restrictions 
necessary to prevent this practice from becoming general ; or they 
may perform certain nursing duties (pre-natal or child hygiene), 
an accepted practice in Europe, the Far East and the French Colonies. 
In any case, for some time to come there will still be untrained 
women doing this work in rural areas. But instead of harassing 
them---a mistaken policy-it is better to try, as in Brazil, to educate 
them a little and instruct them in the elements of hygiene ; then 
register those who are approved, and prescribe rules and directions 
for their professional employment, which is possible in cases 
recognised as normal. The Java Conference, in its final conclusions, 
recommended this method as advisable for a transition period. 
Before long, these unqualified women will be replaced by certi
ficated midwives, and then will be the time to attempt the 
gradual jntroduction of a domiciliary obstetric service, linked with 
the out-patient clinics and regional hospitals. Only cases requiring 
medical attention would then need to be removed from their homes. 
The rational establishment of such a service to meet local conditions 
will of course facilitate the limitation of the number of beds in the 
hospital maternity wards. . 

In the ideal programme, every curative medicine organisation 
should also have a social service attached to it as soon as possible, 
for the importance and value of such a service to modern organisa
tions is increasingly recognised. It is not enough for a patient to 
receive attention from doctors and nurses, who know nothing of 
the conditions in which he lives or of his economic, material and 
moral situation, and are consequently unable to relieve that state 
of mental depression or moral sufTering which so often obstructs 
a c~e and undoes much of the doctor's work. The importance 
ascribed by modern psychologists to the efTect of moral factors on 
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health is now acknowledged ; and it is precisely, in CABOT's phrase, 
the application of moral means to the cure of the sick which forms 
the basis of social assistance work. The methods it employs are 
in the last analysis designed effectively to prepare, reinforce and 
extend the work of the doctor and nurse. Without it, the assistance 
given by hospital services is one-sided and may prove quite unavail
ing. The social service links together in the same chain doctor, 
patient, family and hospital organisation. Because it enables an 
insight to be gained into the patient's living conditions, social and 
economic obstacles to be overcome, and even his whole environ
ment to be changed and his fears and anxieties removed; because, 
too, it facilitates the introduction of occupational therapy in hos
pitals, a valuable psychological factor in effecting a cure, the social 
service assists medical treatment by putting it on a surer and more 
solid foundation and by hastening and often completing the patient's 
recovery. On leaving hospital, he will be kept under constant 
observation by the social service, which will also greatly assist the 
doctor by seeing that his instructions are carried out, that the 
patient is living under proper conditions and that he is given suitable 
work. In short, by thus readjusting him to society, the social 
service will prevent the possible recurrence of the causes of his 
illness and make him a more valuable member of the community. 
Moreover, by thus hastening the success of medical treatment and 
obviating the need for patients to remain in hospital for long periods, 
the social service enables better use to be made of the beds available 

·and the whole organisation to be operated more efficiently. Another 
advantage is that it provides a reliable means of ascertaining whether 
patients are in a position to pay for hospital treatment. Now there 
can be no doubt that the various problems which have been briefly 
enumerated here will be found in most rural districts, and because 
" the medical-social problems are the same in the small and in the 
large hospitals, varying only in volume and detail " (MAcEAcHERN), 
the ideal to aim at is the institution of the ·same social service in 
rural areas, which may, if necessary, be placed under the direction 
of a certificated and specially trained nurse, as is done in France, 
Germany, and even in the United States (MAcMULLEN). 
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I. NATURE AND SCOPE OF NATURALISTIC METHODS 

The spread of malaria is principally governed in nature by two 
well-known characteristics of anopheles mosquitoes. In the first 
place, every species, in spite of tendencies to spread into unusual 
breeding-places, is restricted in its multiplication and distribution 
by an adaptation to certain types of surface water in which alone 
it can breed in effective numbers ; and, secondly, of the 180 odd 
species which may be considered potential vectors (since all that 
have been tested easily become laboratory hosts of the malaria 
parasite), the great majority are rendered comparatively harmless 
in nature because their biting habits do not bring them into frequent 
and especially repeated contact with man. 

A good example of the operation of these two factors in combina
tion to reduce transmission is found in the plain of Naples, which 
is naturally free from malaria, although it is adjacent to highly 
malarious districts to the north and to the south. Near Pompeii 
is a large marshy area in the delta of the River Sarno, known as 
the Orti di Schito, which has been converted into a patchwork of 
small market-gardens intersected by numerous canals. It is evident 
that none of the dangerous vectors of southern Europe (atroparvus, 
elutus, lab ranch ire, superpictus) is sufficiently well adapted to these 
fresh and flowing waters to be able to maintain itself, while the 
anophelines which do breed there in conspicuous numbers (typicus, 
bifurcatus), do not often resort to man for their blood meals, and 
hence do not spread malaria. No antimalaria measures need be 
taken by the community, and we may refer to this as " natural " 
control of malaria transmission, under conditions which at first 
sight might seem ideal for the spread of the disease-so much so 
that the situation presented a difficult problem for the early Italian 
malariologists to explain. 

In contrast to this, we have an artificially created malaria-free 
zone around Viareggio, the most popular of Italian beach resorts. 
Between Viareggio and the hills lies an extensive marsh and shallow 
lagoon at sea-level, the cause of much malaria in the eighteenth 
century. It had been observed by the end of the Middle Ages that 
malaria was exceptionally severe around such coastal lagoons, which 
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received streams from the hills, and it was held that the mixing of 
salt and fresh water might favour the development of the" miasma " 
due to emanations from organic material decomposing in stagnant 

water. 1 

l\hssJROLI (1934) has described the automatic gates invented by 
ZENDRJNI and installed by the Republic of Lucca in 1740 in the 
canal at Viareggio. The gates are composed of two leaves swinging 
on hinges and coming together at an obtuse angle in the centre, 
and are functioning efficiently. They open in winter or whenever 
the water in the canal is higher than the sea, but close in the dry 
summer season when the level of the water in the marshes is low 
and the sea would otherwise flow in. In this way, ZENDRINI, 

without knowing it, completely changed the character of the larval 
habitat around Viareggio. 

It is reasonable to suppose that brackish-water breeders such as 
elutus or labranchire were the chief vectors of malaria at that time, 
as they still are in the coastal zones farther south, and that the 
empirical measures taken were successful in eliminating them, 
gradually perhaps, but at small cost. Only fresh-water anophelines 
are found in this area to-day, " one more indication ", adds 
MISSIROLI, " that not the introduction of stabled animals, but the 
modification of the larval habitat determines the prevalence of 
one anopheline species over another ". However, the dominant 
species at present are all cattle-biters by preference, and the intro
duction of crop-rotation during the past century, with the consequent 
large production of legumes and other forage crops, has undoubtedly 
stimulated animal husbandry and has progressively increased the 
deviation of anophelines from man to his domestic animals. Thus, 
by deliberate intervention, man has succeeded in reproducing about 
Viareggio the" natural " barriers to malaria transmission found in 
the Orti di Schito. 

We know of no better way to describe such imitations of natural . 
processes than " naturalistic control ", a term introduced by 

'. In _1863, GwRoiOSI (CJuoted by MtsstROLt) wrote : "Among other cou•e• 
wh1ch _11_ they cannot alone produce malaria, at least increase its malignity, is 
the ~•.xmg of salt and fresh waters, as BANE, LANCISI, ZENDRINI and other 
phy"c"ts ~nd doctors assert. Even II the reason lor ouch a phenomenon is 
unknown, 1t is not poss1ble to doubt the !act when we have seen pestiferous 
mar!,hes become almost innocuous as soon BK the entrance of salt water into 
them has been stopped." 
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WILLIAMSON (1935). The word " biological" as applied to mosquito 
control is not so descriptive, nor so general, and might better be 
reserved for interventions designed to upset a natural balance of 
flora and fauna in a community or biocenosium (through the 
introduction, for example, of a natural enemy), as contrasted with 
purely physical or chemical changes in the conditions favouring 
mosquito production or activity. 

The word" mesological "introduced by BERTILLON in 1883 (but 
never acquiring currency) "conveniently expresses the investigation 
of the mutual relationships existing between living beings and their 
surroundings " (Oxford Dictionary), but is unfamiliar and does not 
differ essentially from the usual sense in which we use the word 
" ecological ". The latter term, howeve~, includes the mutual 
relationships of organisms to each other in a collectivity and is on 
the whole not as pertinent as " naturalistic ". 

TI1e field of application of naturalistic methods to malaria control 
is not limited, of course, to the mosquito. The final aim of all anti
malaria work is the interruption of malaria transmission, and we 
are as much interested in the natural conditions affecting the 
life of the parasite as in those which concern the vector. At 
one time, it was suggested that a chemical constituent of clover
honey known as coumarin might be toxic to the malaria parasite 
in the bodies of infected mosquitoes sucking this honey, and if this 
were true, the wide cultivation of clover would be a naturalistic 
method of malaria control directed against the parasite. 

Ageing, temperature and various physical conditions affect the 
parasite in the mosquito, just as immunity and other inhibitory 
influences are brought to bear upon it in the human body, but no 
practical way has yet been found of turning these things to account 
in the fight against malaria. The present report will be limited, 
therefore, to the entomological factor, and iu this field, naturalistic 
methods may be defined as the deliberate extension or intensification 
of natural processes which tend to limit the production of mosquitoes 
or their contact with man. 

It has been objected that this grouping cuts across other classifica
tions, that it serves no particularly useful purpose in doing so, 
and merely results in stringing together a highly diversified set of 
miscellaneous procedures on the bond of a somewhat artificial 
relationship. This Committee believes, on the contrary, that we 



1020 ~L\I.ARIA 

have never had a satisfactory classification in which all forms of 
mosquito control could find a logical place ; that such a classification 
would be extremely useful as an approach to knowledge and a basis 
for orderly thinking; and that the conception of naturalistic control 
makes possible a comprl'hensive rearrangement of our ideas on this 
subject which seems to serve this purpose very well. Thus direct 
toxic and mechanical measures of destruction or defence taken 
against mosquitoes are properly distinguished from measures 
designed to bring about a change in natural conditions of a perma
nent or semi-permanent kind so as to create a new and relatively· 
stable situation unfavourable to the life and activity of the malaria
carrying mosquito. 

This classification serves also to focus attention on a field which 
has been virtually ignored by engineers and health officers, and 
unexplored by all but a handful of biologists. 1 This field is a most 
important one, since it concerns mainly those scattered rural 
populations of the world whose principal enemy is malaria, and 
on whose behalf little or nothing has yet been accomplished. The 
problem is to find something practicable and effective for number
less agricultural communities whose chronic state is one of poverty, 
ignorance and disease. For this reason, WILLIAMSON emphasises 
the point that in this type of work more than in any other it has 
been possible to utilise village labour and cheap or free material 
locally available-" free gifts of the countryside "-so as to reduce 
the cost mainly to that of administration. In the opinion of the 
recent Inter-Governmental Conference of Far-Eastern Countries on 
Rural Hygiene (L.o.N., 1937 b), " great hope is offered for. the 
control of rural malaria in selected areas by these naturalistic 
methods which are relatively inexpensive and can suitably be carried 
out by the peasants themselves ". 

• Interest is, however, increasing. The t:nited States Public Health Reports 
for March 11th, 1938, in describing the dedication of the Henry R. Carter 
Memorial Laboratory at Savannah, Georgia, stated : "Many observations have 
been made which Indicate the possibility of controlling malaria or preventing 
the production of the mosquito vector of the disease by means of some method 
other than mechanical. The Public Health Service therefore decided to make 
an intensive search for a natural or biological method of controlling production 
of the malaria-.carr;ring mosquito." Th~ stall of the laboratory Includes two 
m~dtcal malano!o.wsts, two entomologiSts, a limnologist and a physicist. 
\\ tLLIAMSON (1936) has rendered a servtce by publishing a list of reference• 
(with a running commentary) of all the Important publications up to 1935 in 
the field of rural malaria control by naturalistic methods. 
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We do not overlook the fact that some of these methods may 
also be expensive and highly technical, and far beyond the capacity 
of peasants to carry out unaided; but many are economical, simple 
and effective, so that the tenn " naturalistic control " has come 
to have a connotation of cheapness. The results may often fall 
far short of perfection, but the question is only, are they worth the 
trouble and expense involved? It is not expected that they will 
replace oiling, paris-greening or drainage, screening or insecticides 
where these would be more effective and where the expense can be 
borne by Government, industry or organised agriculture. Frequent 
opportunity arises, however, to combine naturalistic with other 
methods, and there is every reason .to do so, wherever it seems 
feasible in a given area. 

II. THE THEORY OF NATCRALISTIC CONTROL 

Any naturalistic attack on the mosquito in its breeding-places 
is based on a principle of species sanitation, which is that it is not 
necessary to render water unfit for mosquito breeding in general, 
but only for the particular species proved dangerous ·in the actual 
area to be controlled. The plan goes somewhat farther than this 
in suggesting that, if it is impossible to do anything better, the 
water need not be rendered absolutely unfit for breeding purposes 
even for that species, but only ill-adapted to the requirements of 
the anopheline concerned. In short, as Sir Malcolm WATSON says, 
a malariologist need not necessarily suffer from hydrophobia. The 
conception is that at least certain species of Anopheles are rather 
more rigidly confined than we have supposed to definite types of 
surface water, and if these are rendered unsuitable for breeding 
purposes the species is not able to resort to other waters except in 
a sporadic way-sufficient, perhaps, to preserve the species locally 
from extinction. Thus when WALcH (1930) eliminated sundaicus 
from certain Javan fish-ponds, this dangerous variety was unable 
to maintain its previous density by breeding in other types of water 
accessible td it, but became greatly reduced, so that malaria trans
mission fell ofT considerably. 
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It is quite true that some species have a much wider range of 
adaptability than others, and a good example is the European 
alroparuus, which is often found breeding in what might be .termed 
" sub-marginal "waters unsought, for one reason or another, by the 
other anophelines of the area. It is thus found in a great variety 
of situations-in fresh water and in saline, in running water and 
still, in rice-fields, coastal marshes, canals and drains, from 
Scandinavia to the heel of Italy and from Portugal to the Black 
Sea. The penalty which it seems to pay for its wide tolerance of 
chemical and physical factors in water is the disadvantage it suffers 
in competition with strictly fresh-water forms in their natural 
habitat. Thus, in the Netherlands, it seems clear that, as irrigation 
sweetens the land reclaimed from the sea, alroparuus is gradually 
replaced by the fresh-water breeder messere; yet atroparuus, at the 
height of its season, will spread into waters of low salinity previously 
occupied by messere. 

On the north German coast, where marshes and canals are much 
less salty than in the Netherlands, atroparuus is found breeding in 
great numbers in V."ater with relatively little salt (less than one part 
per thousand), and in the laboratory it shows normal growth and 
survival at all stages from egg to adult in fresh water, like messere. 
The lack of salt is therefore not an inhibiting factor, and where 
alroparuus is virtually the only species, as in Portugal and western 
Spain, it breeds in all types of fresh water which would be hospitable 
to A. maculipennis in general, from upland marshes and slowly 
moving streams and canals, to rice-fields on the estuaries and deltas 
of the coastal plain. The general picture is one which suggests the 
existence of competition between nearly related forms. 

In the case, then, of such widely adapted insects as alroparuus, 
the question would arise as to the possibility of altering conditions 
so as to favour a less dangerous but competing anopheline species. 
Land reclamation in the Netherlands has had this effect, and 
something like this seems to be taking place at the present time 
in the Ebro delta in Spain. The reclaimed portions, planted mainly 
with rice, produce characteristically the harmless maculipennis 
variety subalpinus, while alroparuus still predominates elsewhere. 
F .. rther south, near Valencia, where malaria was epidemic a century 
ago, there is at present an extensive and healthy rice-growing area 
producing only subalpinus. Nevertheless, the rice-fields of Portugal 
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produce only alroparuus, and an attempt to introduce subalpinus 
a few years ago from Valencia was apparently unsuccessful. t 

When an anopheline seems to breed in different types of water in 
different parts of its range, it is always to be suspected that we are 
dealing, not with a homogeneous species, but with a number of 
varieties which, however much they may resemble one another 
physically, may in fact be separate species, often mutually sterile 
and with quite different adaptations and behaviour. Thus the 
American species, A. crucians, suspected of differences in breeding 
habits in the northern and southern parts of its range, turns out 
to be two different mosquitoes, and the same discovery has been 
made about A. gambire in Africa and A. stephensi in India. Effective 
naturalistic control presupposes, therefore, a much more intimate 
knowledge of the specific status and bionomics of the insect enemy 
than do the more mechanical methods of drainage or recurrent 
poisoning of surface waters. 

The competition which takes place between related forms of 
insect life in a breeding-place is only one aspect of the natural 
balance which comes to be established in every stable community 
or biocenosium of plant and animal life. This balance is never 
static, but is in constant flux as changing conditions favour or restrain 
one component or another. The addition of an exotic form, 
especially one of an active and predatory type, which succeeds in 
maintaining itself as a new and permanent member of the community, 
will cause a general readjustment, leading eventually to a new 
balance after a sufficient lapse of time. It is in such a way that we 
should regard the introduction of Gambusia to a region, and the 
permanent effect of this disturbing element on the biocenosium and 
eventually on the anopheline density will be apparent only after 
several years, and not, as is generally expected, after several days. 

Naturalistic methods aimed at the adult mosquito are as yet 
based almost entirely on the observation that each species appears 
to have a range of preferred hosts, not necessarily the same from 

' Recent invasion of new areas by dangerous auophelines is also known. 
For example A. sundaicus was found in 1930 to be invading deltaic Bengal 
and subsequ~ntly coastal Orissa in British India, and, about the same time, 
the Island of Celebes in the Netherlands East Indies. A. gambi~, introduced 
from Africa about 1930, has since occupied a considerable area m north-east 
Bra1.1l. 
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place to place, in the presence of which it ignores other accessible 
sources of blood. If this range includes man, the mosquito is 
usually a vector ; if it does not, there may be no malaria at all 
in spite of a high anopheline density. As with breeding, there is 
always a tendency to sporadic biting outside the normal range, 
which is dangerous only in exceptional circumstances. 

However, the terms " zoophilic " and " anthropophilic " are 
undoubtedly misleading if they are used qualitatively to describe 
a mosquito, or to distinguish one speci~s from another, because the 
same anopheline may well be both. Man is usually only one of a 
number of hosts which a given anopheline will readily attack, and 
the anopheline may prove to be an important vector even when 
man does not head the list in order of preference. 

For example, the precipitin test applied to the stomach contents 
of labranchire, the principal malaria vector of the Pontine 1\Iarshes, 
showed only about one individual in nine with human blood, as 
contrasted with elutus, which, in the Balkans, contains human blood 
half the time. In a non-malarious place, the proportion is very 
much less. In Viareggio, the summer resort mentioned above, only 
0.25% of the anophelines taking shelter in buildings had recently 
bitten man. It is clear that domestic animals attract some species 
of Anopheles more than others. 

At one end of the scale, we have a species like gambire, which 
bites human beings almost exclusively, even though, as in Kenya, 
cows and human beings may occupy the same hut at night ; while 
at the other end are anophelines like subalpinus in the Mediterranean 
basin, and a number of tropical forms, which seem to have no 
contact with man at all. In between the two extremes are species 
like superpictus of the Near East, and the maculipennis varieties 
of the Volga basin, which are without doubt deviated by animals 
from man, so that the more live-stock man possesses, the )l'ss he 
is likely to be bitten. The relative attractiveness of stables and 
dwellings is thus seen to be a matter of specific host preferences, 
and its effectiveness in reducing malaria transmission depends on 
how much the anopheline in question is drawn instinctively to man 
(anthropophilic index), as well as on how many domestic animals 
there are. 

To sum up the case for naturalistic measures, we may say that 
anopheline species are different bionomically as well as structurally, 
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and even closely allied forms are never alike in their inherited 
instincts or in their behaviour, which is conditioned in part by their 
surroundings. A careful study of their habits of breeding, feeding, 
resting, mating, wintering, and so forth, may reveal a point of 
attack through methods analogous to those which in nature so often 
restrict the multiplication and activities of insect species. It is 
insisted that such a study must be carried out locally and may have 
little validity in another region even where the vector is reported 
to be the same species of Anopheles. On the basis of studies which 
have been made, more or less thoroughly, in various parts of the 
world, a number of naturalistic methods for reducing malaria trans
mission by controlling the breeding and activities of Anopheles have 
been reported, and in the following table an attempt is made to 
list them all, whether they seem promising or not. The classification 
is based on that suggested by RussELL and HACKEITin a communica
tion to the third International Congress of Malaria at Amsterdam 
(1938). 

III. CLASSIFICATION OF MOSQUITO 
CONTROL MEASURES 

N atural.-Restriction of anopheline breeding or contact with man 
by natural environmental conditions. 

Artificial.-Restriction of anopheline breeding or contact with 
man through conscious human intervention : 

I. Mechanical : 

II. Tozic : 

111. Naturalistic : 
(a) Chemical : 

I&) Physical : 

Against aquatic stages 
e.g., ditching. 

e.g., Paris-greening. 

t. Pollution of water. 

2. Changing salt content 
of water. 

t. Natural fills, warping, 
silting. 

2. Sluicing. 

3. Flooding. 

Against adults 
e.g., screening. 

e.g., insecticide sprays. 

1. Creating repellent bar
riers of odorous plants. 

2. Administering drugs 
like sulphur which cause 
odorous perspiration. 

1. Destruction of shelters, 
clearing. 

2. Creation of plant bar
riers to flight. 

3. Rendering bedrooms 
or dwellings unattrac
tive as resting-places •. 
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Against aquatic stages 

4. Fluctuating water-level. 
5. Intermittent drying. 
6. Agitating. 
7. Stagnating (ponding) 

or setting water in 
motion. 

8. Muddying. 
9. Shading or clearing. 

10. Drying by planting. 

(c) Biological : 1. Natural enemies (pre
dators). 

2. Changing Dora and 
fauna. 

3. OfT-season attack. 

Against adults 

1. Introduction of natural 
enemies. 

2. Deviation by animals. 

3. Winter killing. 

IV. NATURALISTIC METHODS IN PRACTICE 

A. LARVA CoNTRoL MEASURES 

In the following pages, the various methods of naturalistic control 
will be critically discussed, in the order in which they are listed in 
the above outline. All the more useful ones have been applied 
by members of the Committee themselves as practical antimalarial 
procedures in various parts of the world, or have, at least, been 
observed in operation over a certain period of time. The fact that 
a few rather fantastic ideas are found to be grouped under the 
standard of naturalistic control should not detract from the solid 
merit and practicability of measures which have stood the test of 
time and expert appraisal. 

(a) Chemical Measures. 

1. The Pollution of Water. 

It has long been appreciated that sullage and sewage-polluted 
waters do not breed vector anophelines, with the exception of 
A. sundaicus, which, in this respect, shares the adaptations of 
A. subpiclus. It has been reported that sundaicus bred in sewage
polluted waters in Singapore does not carry malaria, but the evidence 
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for this is purely epidemiological and far from conclusive. We 
shall consider here only the effect of pollution and microbic action 
on breeding, and not the supposed influence of such processes on the 
susceptibility of the adult mosquito to malaria infection, about 
which we still know very little indeed. 

Pollution of water may be secured either by turning in industrial 
and organic wastes, or by starting microbic processes in the breeding
place itself. The soapy effluent from washing wells and sullage 
water from house drains is highly toxic to some Anopheles larvre. 
There is evidence pointing to the efficacy of polluting head water 
with piggeries in A. maculatus territory, and, in rural Singapore, 
there is a district several square miles in extent where this method 
alone is sufficient to prevent malaria. F'Rv used pollution against 
an inland vector in India by placing horse manure in channels. 
This, however, caused a fly nuisance, and there are many obvious 
objections to the use of organic animal wastes as a larvicide. 

Pollution by vegetable matter in the form of industrial wastes 
has often been tried with success. Bagasse from sugar-cane mills 
in the Philippines in one reported case seemed to be keeping a 
stream free from flavirostris ; the refuse from the Government Sisal 
Experiment Station in Ceylon is alleged to have a similar action, 
while the numerous large pits used for macerating canepa hemp in 
Italy do not breed anophelines. 

Pollution by green vegetable matter decaying in water is a 
frequent occurrence in nature. WILLIAMSON (1928, 1936 b) has 
reported that, in Malaya, vectors do not breed in shallow, standing 
waters where the " available soil nitrogen ratio " reaches 0.3%. 
Nevertheless, a few anopheline species have an extraordinary 
adaptation to such conditions. As regards vectors, A. umbrosus 
breeds in peat water under tropical forest, and larvre of A. multicolor 
are found in Egyptian drains in the middle of decaying vegetation, 
and in village cesspools. 

The deliberate use of vegetable pollution as an antimalaria method 
is due to WILLIAMSON. Stagnant.pools, such as engineering borrow
pits, into which green cut vegetation has been thrown, breed culicines 
only, vector anophelines being inhibited. The lethal effect of a 
fortnight-old brew of cut green grass is remarkable. There is no 
need for the filling to cover the water surface and act in any way 
as a mechanical deterrent to oviposition. An open surface layer 
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remains quite free of anopheline vectors. WILLIAMSON has, in the 
past, advocated the extension of this method in the form of herbage
packing to shallow, small volume, running channels, but now 
favours sluicing or palm leaf-cover in such circumstances. He 
believes a closely trampled cover will prewnt egg-laying. 
Actually, as one. of us has shown (SENIOR WHITE, 1936), the 
effect of such" herbage-packing " in streams is not mechanical, but 
biological. About a fortnight after packing is carried out, the water 
of the channel smells like a septic-tank effiuent; it is crystal clear, 
but forms a bacterial scum if allowed to stand. A black sludge is 
deposited at the bottom. The water is deprived of oxygen entirely, 
and bottom algal growth on sand changes from a Chlorophyceous 
alga to masses of white fungus. The mosquito fauna changes from 
vector anophelines to various culicines. 

When packing running water, it is essential that there should be 
a complete and thick cover of packing above the water. This 
interferes with its flow and raises the general level, imposing a limit 
to the size of channel that can be packed, dependent on the volume 
of flow and on the height of the banks. The method has definite 
limitations. It cannot be installed until the rains are over, as 
freshets wash it out. In running water, apparently not every plant 
is suitable. The best so far found in India are Cleislanthus species 
and Holorrhena anlidysenlerica. The ftrst of these are fish poisons; 
the latter contains several alkaloids. 

It is very important that green cut vegetation be used, for dry 
straw will only result in a hay infusion, favourable to larval growth. 
Also rotting will fail once cold weather has brought the sap" down ". 
Only Diospyros, apparently, rots in cold weather, but this plant has 
an economic value that renders its general use difficult. Presuming 
that repairs to packing are carried out as required, one " charge " 
lasts for three to four months--i.e., to the end of the transmission 
season in the monsoon tropics--but chemical treatment before the 
close of the rains is necessary for several months (June-October). 
In Malaya, under different climatic conditions, herbage-packing is 
effective for at least six months. In moving water, re-oxygenation, 
permitting of vector breeding, is rapid. Only lengths of a few 
yards, where cattle or carts trample the packing under water, can 
be considered safe. An attempt to pack and leave open alternate 
lengths of fifty yards or more failed to be effective. This method 
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is particularly successful in pits holding seepage water and in 
sluggishly flowing streams. 

Further research with botanical and chemical aid is required to 
provide a larger rarige of suitable plants for every region, and for 
an understanding of the processes underlying this method, which 
is undoubtedly a most promising one. 

2. Changing the Salt Content of Water. 

We have mentioned the effect of the Zendrini gates at Viareggio, 
which turned a brackish-water lagoon into a fresh-water marsh 
and have kept the surrounding territory free from malaria for 
two-hundred years. Precisely the opposite procedure has been 
effective in Durazzo, the principal port of Albania. Here it was 
decided to turn the adjacent marsh into a sea-water lagoon to stop 
the breeding of A. elutus by excess of salt. This was accomplished 
by reversing the usual automatic tide-gate so as to admit the sea 
at high water instead of excluding it. Within two years, breeding 
over an area of fifteen square kilometres was reduced to zero, 
while the profits to the Government of an existing fish concession, 
which has been greatly benefited, more than equalled the cost of 
the operations. 

In the Netherlands, malaria has always been endemic in the 
province of North Holland, due to the presence of a brackish-water 
breeder. The creation of new" polders " by diking and pumping 
is not expected permanently to increase the malaria:, since past 
experience has shown that abundant irrigation will, in the course 
of a few years, wash all the salt out of the soil and cause the retreat 
of the vector before the invasion of a harmless fresh-water-breeding 
anopheline. Since the authorities count on this process to solve 
the malaria problem, it may be considered an example of naturalistic 
control. 

Non-interference with natural conditions which prevent anopheline 
breedirg should also be stressed. Mangrove swamps in Malaya 
and elsewhere are malaria-free so long as they remain in their natural 
condition, in which there is fre~ tidal access. The effect of salt is 
so closely linked with movement of tides and penetration of larva
eating fish that this is one of the best examples of combined action 
working to reinforce a ·particular naturalistic method. There is, 
more.over, a close association between naturalistic and hydro technical 

9 
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measures in any project in which the access or exclusion of tidal 
waters is concerned. 

The danger of interference with the water of a breeding-place 
without expert knowledge is clearly shown by the following instance 
(WASHBURN, 1933). Falmouth, a hi~herto malaria-free town on 
the north coast of Jamaica, is surrounded on three sides by saline 
swamps, partly under mangrove. A road t_raverses the swamps, 
bridging a channel which connects them. This channel was closed 
for an unknown reason, cutting off the western part of the swamp 
from the sea. Two dry seasons followed, during which the western 
swamp became partially dry, and some of the mangrove were felled 
for firewood. The third year was one of exceptional rainfall. The 
western marsh became rain-water filled, and a river overflowed, 
flooding the eastern swamp. The anopheline population rose 
twenty times in the catching stations, mainly A. albimanus, the 
vector in Jamaica. 1n a population of 8,000, there were 4,400 
cases of malaria and 138 deaths ; the spleen rate rose from 5% to 
90"/o. Following the usual temporary measures, the channel under 
the bridge was re-opened, while a new canal flfst drained off the 
fresh and later admitted the sea water all over the swamps. 
A. albimanus was gradually replaced by A. grabhami, and the 
original healthy conditions were re-established. 

(b) Physical Measures. 

1. Natural Fills (Warping, Silting). 

A marsh can sometimes be successfully filled up by turning a 
silt-bearing stream into it. To be successful, the matter undoubt
edly calls for engineering skill, as results depend on an appreciation 
of the volume of silt in suspension, the reduction in velocity neces
sary to cause this to be precipitated, and the disposal of the resulting 
clear water, which may, until the fill is completed, itself require 
treatment as a breeding-place. Without a full appreciation of the 
situation, such action may, temporarily at any rate, exacerbate it. 
Filling by silting is no more for a health officer to undertake without 
the advice of the engineer than for the Ia tter to undcrwke without 
the ~dvice of the malariologist, able to appreciate possible reper
cussions on the local anopheline fauna. For example, cracks 
developed in newly dried hydraulic fills on reclaimed tidal land at 
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Singapore airport, offering potential breeding-places tO A. ludlowi 
(sund~icus). J:IUN'fER employed natural silting with finely 
divided soil particles in dealing with this, and the danger was 
completely averted by dumping loads of suitable earth along the 
edges of these fillings. 

Many of the great pieces of1and reclamation in Italy have been 
accomplished by this Jllethod:over centuries of time. Apart from 
the Po delta, the principal examples are the marshes of Ravenna 
and the so-called 1\laremma of Tuscany. In both these cases, rivers 
from the Apennines, which is a disintegrating mountain chain, have 
been diverted whilst in flood into large diked areas and allowed to 
drop their silt through stagnation. Such waters often contain as 
much as 16% by volume of suspended material. The result is that, 
in the course of a single winter; 30 centimetres or more of soil can 
be deposited over many thousand acres. 

In this way, at Ravenna and Grosseto, in the course of the past 
century, practically the entire area below sea-level has been filled 
sufficiently to permit of natural drainage, thus eliminating the 
former pumping and bringing the final extinction of malaria into 
view. This has the advantage of being a permanent solution of 
the malaria problem, but it can only be carried out on this scale 
by a country prepared to plan over a period of centuries. On a 
much smaller scale, the method is frequently used in other parts 
of the world. Old quarries and brick-pits can often be silted up 
very cheaply by the diversion of small streams. KNIPE, in Bulgaria, 
filled a considerable marsh by diverting a watercourse over a sandy 
and easily eroded cliff at one side of the area. STRICKLAND & 
MURPHY (1932) also used the method in Assam, diverting a silt
bearing stream through a marsh, whereby the marsh was converted 
into sandy flats. · 

In training streams with earth beds in flat land, much use can 
be made of groins of jungle stakes interwoven with withies placed at 
varying obtuse angles in the current of the stream. By this means, 
loops in the course can be silted up during freshets, thus maintaining 
the stream in a straight, through channel that may, depending 
on the gradient, give a flow too swift for breeding. Good examples 
of this type of work are the experiments of WoRTH (1937) in Ceylon 
in the control of anopheline breeding in river-beds. The results 
of these experiments have shown that pools and shallows which 
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formed the main breeding-places of anopheline mosquitoes during 
the epidemic of 1934 can be enormously reduced and often entirely 
eradicated by the adoption of suitable engineering devices. The 
work is expensive and requires unusual engineering skill, but it 
oilers a very promising field for future development. 

Silt can also be deposited by this arrangement over marginal 
seepage areas, the fill being later provided with subsoil drains and 
bound by turf or dibbled grass against scour by subsequent freshets. 
Such methods demand a resident inspector skilled in watching the 
daily changes in the regimen of the stream, to avoid under-eutting 
banks, etc. The inspector must command enough labour to make 
frequent changes in the positions of the groins. The skill of the 
Bengali villagers who evolved the method thus adapted for the 
control of their estuarine channels, is not possessed by the villagers 
of other areas in India where it has been usedagainststream-breeding 
anophelines. 

2. Sluicing. 

The main principles in the construction of an efficient antilarval 
flush is that a sufficiently large volume of water should be discharged 
suddenly, at a minimum of once a week, oftener in some cases, with 
the object of causing a wave to pass down the channel or stream. 
This wave, as it flows onwards, causes the stranding of mosquito 
larvre, pupre and eggs. Larvre which are not stranded are drowned 
by the turbulence of the flowing water. There is no doubt, too, 
that, in sluiced channels, particularly those in fairly flat country, 
the soil disturbance and the liberation of silt and organic debris 
has a deterring ellect upon further larval breeding (WILLIAMSON 

& ScHARFF, 1936; RussELL, 1932). 
There are certain precautions which are necessary to ensure 

efficient sluicing. Care should be taken that the head waters above 
the sluice are free from breeding. It should be noted that the mere 
emptying of a channel, or of the reservoir, will not injure larvre, and 
these may be washed down undamaged. This may be overcome 
by adopting subsidiary methods of larva control, such as shading, 
use of larvicidal poisons or stone-packing. Further, it must be 
observed that soft, friable banks require special protection against 
erosion, but that this protection is only needed for a few yards below 
the outfall of sluices. Elsewhere, the erosive action of the flushes 
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is negligible compared with that caused by normal flow augmented 
by storm water. 

It may, in some cases, be necessary to abolish side pools and 
seepages not reached by the flush. If a channel is too wide, it is 
sometimes advisable to obstruct it with rocks in order to promote 
stranding or turbulence. 

The advantage of sluicing is that it makes oiling unnecessary 
or, if oiling has been carried on in the upper reaches, it helps 
in distributing the oil below by ·casting it against the banks 
where it is most needed. Further, unlike oiling, sluicing is not 
destructive to vegetation and, given suitable climatic conditions 
and sufficient depth of not too rocky soil, it permits the growth of 
shade plants along banks. 

Various types of sluice have been designed, such as the hand 
sluices made of clay subsoil pipes and wooden gates, to the more 
permanent screw-down gates and automatic sluices, which, once 
constructed, give little trouble and discharge large volumes of water 
at frequent intervals. According to RAJA RAM (1935), the method 
of flushing a stream by opening a sluice-gate in a dam at intervals 
was originally recommended by GRAHAM in 1913, and has been 
practised in the Gumti River, Lucknow, continuously since 1916. 
The gate of the weir is dropped at 5 a:m. every Sunday and raised 
again at noon the same day. The effect is to lower the river level 
by about 3 feet at the weir, and larvm are flushed out from various 
storm-water drains opening into the river above the dam, in which 
the water is headed up during the week. 

Sluicing is evidently an important measure which finds increasing 
application from year to year. It is restricted at present to fairly 
small streams and channels where there is plenty of water available. 
Its effectiveness seems to depend on a number of things : turbulence, 
splashing, stranding, the stirring up of silt and the possibility of 
developing shade which oiling would prevent. Most of the criticisms 
have been directed at the erosion which it causes, but a considerable 
experience with the method in Penang shows that this is not serious 
and can be prevented. 

3. Flooding. 
BENTLEY (1925) considered that the annual flooding of the Bengal 

delta was a major instance of natural control. Not only were the 
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silty flood waters inimical to breeding of the local vectors, but also 
the general rise of level reduced the" amount of breeding edge" and, 
by raising the water-level above that of the aquatic vegetation, 
exposed larvre to attack by fish and other predators. BENTLEY 
attributed the increasing malariousness of the western half of the 
delta to prevention of flooding by road and railway embankments, 
and the embanking of tidal rivers to prevent salt water from spilling 
on to reclaimed land. The question is, however, a very controversial 
one (see STRICKLAND, 1938), and while the Bengal Government 
takes an interest in preventing further obstruction to flooding, any 
project for removing embankments which already exist would meet 
with great resistance and would probably be financially impractic
able. 

We are not aware of any other delta where a comparable state of 
affairs exists. Nor are we aware of either natural or naturalistic 
control of malaria by flooding outside deltaic areas. 

4. Fluctuating Water-level. 

The raising and lowering of impounded water levels at frequent 
intervals to control anopheline breeding has found successful 
application for years in North America, where the principal vector 
is a pond breeder. This tends to strand Jarvre and protective 
floatage on the shore, to kill rooted aquatic vegetation in the 
shallows, and to deprive larvre of natural protection from enemies. 
The malaria officers of the Tennessee Valley Authority have induced 
engineers to build their dams so that each carries a " malaria 
surcharge ". This permits seasonal and periodic fluctuations in 
water level of the reservoirs and thus helps to maintain clear shore 
lines which sharply limit mosquito breeding. The malariologists 
in charge of this scheme are convinced that the method is a useful 
one (BISHOP, 1936). 

The general idea underlying the artificial fluctuation of water 
level has had applications elsewhere. A large marsh in the Tiber 
delta has been surrounded with an embankment and periodically 
filled from the river by pumping, in order to irrigate 1,000 acres 
of land. The rapid changes in water level seem to have made it 
impossible for either rooted or floating aquatic vegetation to main
tain itself, so that the water surface is now an open body of water 
free from anopheline larvre at all times, requiring no larvicidal 
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treatment. The artificial lake in Singapore Botanical Gardens is 
an excellent example of the permanent value of a naturalistic 
method in. the midst of an artificially controlled area. A fluctuating 
level may often prove the ideal way of solving a particular malaria 
problem. 

In Malaya, ScHARFF opened up a saline pool, breeding s~daicus 
at the edges, to tidal influence. The resulting rise and fall of the 
pond was sufficient (without any apparent change in the fauna or 
flora) to give complete freedom from larvre in an observation period 
which now extends over three years. 

5. Intermittent Drying. 

The proper handling of irrigation water either by intermittent 
drying or the use of alternative channels is a common procedure 
in many countries and should be enforced wherever irrigation causes 
a malaria hazard or a mosquito nuisance. Rice-fields present a 
special problem, which will probably find a solution only along 
naturalistic lines (HILL, 1937). It is the subject of field experiment 
in Bulgaria, Portugal, Egypt and Madras. In some cases, it appears 
to increase the rice yield, as in Bulgaria, and, in others, to decrease 
it slightly, as reported personally to one of us from Egypt. SMALT 
(1937), in the Netherlands East Indies, records a 30% reduction 
in aconitus density by intermittent draining, without " much " 
affecting the yield of rice. Other workers in the same area claim 
to have secured an improved rice yield after anti-aconitus measures: 
In French Indo-China (L.o.N. 1937 a), the Public Health Service 
has experimented in Annam with drying off ·the rice-fields after 
three days of irrigation, and leaving them dry for the next three. 
This cleared them of all larvre. " From the agricultural point of 
view, the paddy harvest differed neither in quantity nor in quality 
f,rom that simultaneously grown on neighbouring rice-fields which 
were always under water." Periodical drying is not, of course, 
applicable where the flooding of rice is entirely dependent on a~ 
intermittent seasonal rainfall, as in parts of India. 

6. Agitation of the Water Surface. 

This method makes use of the knowledge that mosquitoes require 
still water in which to lay their eggs. It is also founded upon the 
observation that mosquito larvre cannot survive in water which is 
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in constant agitation. Various devices exist for putting this 
knowledge into practice, but one of the most simple methods is 
that which was carried out with great success in Penang (ScHARFF, 
1935). It was found that, where irrigation wells, constructed with 
simple precaution against seepage formation and freed from vegeta
tion, are kept filled by means of constantly splashing water, no 
larvre of the malaria-carrying Anopheles can breed. In this way, 
some 185 irrigation pools have been constructed or modified to suit 
the needs of the farmers on Penang Hill. 

The pools are fed by water from jungle-protected hill streams, 
carried on split-bamboo conduits. The surplus· water overflows 
into neighbouring pools situated at lower levels. The end of the 
bamboo pipe is arranged to be at least four feet above the pool : 
the consequent splashing and rippling of the surface is effective in 
preventing mosquito breeding. The labourers soon learned the 
value of this method and were readily persuaded to carry on the 
work, thus saving themselves from the crippling effect of malaria 
and allowing agriculture to flourish without danger to other residents 
near by. 

The agitation of water surfaces by wind and rain are undoubtedly 
the cause of much larval mortality. The only attempt we know 
of to produce such an effect in large bodies of water was the practice 
of the Tennessee Coal, Iron and Railway Company of sending 
launches periodically around lakes in the Birmingham {Alabama) 
district with the intention of creating waves to destroy larvre and 
strand floatage {KIBBY, 1923, 1925). 

7. Stagnating and Setting Water in Motion. 

These two methods are opposite expressions of a single operation, 
which may be employed according to whether the species it is 
desired to combat normally requires moving or standing water. 
Ponding was used with success against A. maculatus in a hill 
stream in Malaya, by WILLIAMSON (from 1931 to 1934). The 
stream was turned into a series of pools by earth and timber 
~ams, surface cov~ring and larvivorous (Utricularia) pond plants 
Introduced, and ed1ble and larvivorous fish cultivated, whereupon 
macula~us breeding ceased. The reverse process, of setting 
wa~r m motion, has for long been completely successful in the 
Umted States of America against quadrimaculatus, being the 
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underlying principle of all the ditching done there, though the 
method was widely practised and its effectiveness realised before 
the biological nature of its action was appreciated. 

8. Muddying. 

The presence of silt in suspension is fatal to the larvre of most 
anophelines, though there are exceptions. RAMSAY (1931) has shown 
that it is this factor which keeps A. minimus out of many situations 
in Assam until after the rains, causing great fluctuations in the 
amount of breeding and in the importance of breeding-places 
affecting any particular settlement. The silt-laden water from 
Malayan alluvial tin-mine areas effectually prevents breeding. 

GRIFFIN, Chief Engineer of the Public Health Department, 
Bengal, has made a naturalistic use of this phenomenon in his 
" flood-flush " method, whereby the silty estuarine waters of that 
delta are, with the use of suitable sluices, allowed to flow into 
tributary drainage channels and borrow-pits tltat are normally 
dangerous, thus eliminating sundaicus and the local carriers of the 
annularis group. The method is very effective, but requires skilled 
engineering to lay out, while the cost of the sluices, their hand 
operation and the digging and maintenance of tlte distributary 
channels, though much less than continual expenditure on chemical 
larvicides, l;loes not bring the method into the" cheap and simple " 
category. Muddy water cannot, however, be depended upon to 
prevent the breeding of all species. In Egypt, for example, 
pharoensis larvre are not uncommonly found in rice-fields and 
ditches, flooded with the turbid water of the Nile. On tlte contrary, 
in Malaya, the turbidity caused by ploughing in rice-fields is 
reported to be fatal to first and second instar larvre. This method 
is frequently applied, though unconsciously, by keen cultivators in 
the fallow season. U sufficiently encouraged and rationalised, it 
may be found to be a reliable method of malaria control. 

9. Shading or Exposing to Sunlight. 

It was discovered long ago by WATSON that the principal inland 
vectors of Malaya are sensitive to the presence or absence of sunlight 
on surface waters. The natural habitat of umbrosus i' peaty 
marshes in virgin jungle, while that of macula/us is seepage areas 
in sunlight, or stretches of hill streams open to the sky. STRICKLAND 
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showed ·that hill streams shaded by jungle breed only the aitkeni 
group, all non-vectors. When streams are cleared by villagers or 
for plantation agriculture, maculalus in Malaya (and minimus in 
Assam) at once begin to breed, and ailkeni virtually disappears. 
In the lowlands, WATSON dealt with umbrosus where possible by 
clearing and ditching jungle, but the Government implemented 
STRICKLAND's discovery by prohibiting the felling of jungle over 
streams. 

There remained the problem of streams previously cleared. 
These have been dealt with in Malaya by mechanical and toxic 
methods. In Assam, RAMSAY (1936) has introduced the procedure 
of creating low, dense shade over streams to replace felled jungle. 
The plants used are mainly local (duranta, lantana, hibiscus and 
" tarapat "). A similar macula/us problem (OvERBEEK & STOKER, 
1938) in the tea-plantations of western Java has been dealt with 
by planting Tilhonia diversifolia, a Mexican marigold, a bush which 
grows quickly and gives an intense shade. This method is exten
sible to all sun-loving vectors in the moist tropics, but is not feasible 
in the monsoon tropics, where all vegetation is burned up and dried 
down at the time breeding starts with the break of the rains. Non
deciduous plants able to give a thick cover do not flourish under 
such conditions. Seepage trickles on stream banks can in this case 
be covered after channelling with stones forming a mound about 
six inches high. 

Shading is a measure extensively practised in Malaya in dealing 
with " seepage " wells which are a prolific source of A. maculalus. 
Villagers can be readily persuaded to surround such wells with huts 
of thatch, because of the privacy and additional protection which 
this method provides. The exclusion of sunlight from these wells 
is entirely efficacious so far as the breeding of A. maculalus is 
concerned. Occasionally a non-vector species such as A. leuco
sphyrus invades such wells, and this alteration of the fauna is 
welcome as an indication of the success of the method. Small 
drains are also covered with coconut fronds, or with a thatch of 
lallang (a common coarse :Malayan grass) placed upon bundles of 
twigs (fascine drainage) laid in mosquito-breeding ditches. The 
effect is one of shading, and while this method requires some 
maintenance, it is much cheaper than oiling. Soon a quick growth 
of weeds and shrubs works its way through the bundles and provides 
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additional living shade •. From Mauritius, Indo-China. a~d other 
parts of the world, come reports of the successful use of shade, and 
it is evident that widespread investigation and experimentation 
with this method is being carried on for the control of many diiierent • 
carriers. 

An entirely different use of shade has been made in Cuba (CARR, 
1938). Two rivers near Havana were cleared of water hyacinth to 
prevent breeding of A. albimanus, but it was not possible mechanic
ally to keep these rivers free from algre such as Spirogyra, which 
now grew very rapidly. ·This growth was prevented by shading 
the rivers with a double row of Ficus benjamina spaced two metres 
apart. Young trees of considerable size were secured by" layering " 
the branches of large trees. 

The attempt to reproduce jungle cover has, however, received 
a good deal of criticism, especially when it is suggested as a substitute 
for more perfect but more expensive methods. Animal damage is 
one of the difficulties, for pigs may root in the centre of a planted. 
area, elephants browse in it, and human beings make paths through. 
it without the opened areas being evident to superficial inspection. 
Planted shade vegetation must be able to withstand storms, must 
be adapted to the terrain, must not be suitable to animals as food, 
and must be cultivated, often fenced ·and always watched.: 
BARROWMAN (1936) sums up the situation by saying:" In practice, 
the method bristles with difiiculties : to keep shade is very effective,, 
but to improvise shade in open land is rarely satisfactory, at least, 
on estates." 

We believe that BARROWMAN is right in emphasising the funda
mental importance of the original preservation of shade and the aiding 
of natural jungle as a control method. It is much easier and more 
effective than to produce shade de novo. BARROWMAN also calls 
attention to the fact that shade and sunlight as control measures 
must be thought of from the larva's point of view. "A shady 
swamp may be miles in extent and feet in depth, stretching over 
the countryside, or it may be inches in extent, a fraction of an inc~ 
in depth, nestling in the side of a drain. . . . It is not enough,. 
therefore, for the control of A. umbrosus, merely to fell the jungle. 
The entire surface must be clean weeded so as to expose every tiny 
pool of water, or the water must all be defined in chanm•ls and these 
channels then kept open to sunlight by clean weeding." And «Jn. 
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the other hand, to k .. eo out .4.. maculatus, the shade must be 
continuous and dane. Tht> growing of secondary jungle is rarely easy, 
but RAMSAY has had success in Assam, and the Ketherlandsworkers 
in JaYa. h its varied applir.ations, the manipulation of sunlight 
and shade presents itself as one of the more important measures 
of naturalistic control. 

10. Drying [.and by planting Trees. 

We have been able to trace only one definite suggestion regarding 
this in recent times. DE BoER (1936), in l!ganda, reports an attempt 
to plant trees which will grow in water-logged land. It is claimed 
for this method that it reduces the water held up, permitting of 
easy drainage ; that it changes the character of the undergrowth 
from papyrus to Umbellifers and ferns, which produce a heayy 
shade; and that the planted trees (Eucalyptus, Cassia and Casuarina) 
have an economic value as timber. Reports from Palestine and 
other areas, however, seem to show that the antimalarial results 
can usually be secured more rapidly and economically by simple 
drainage. 

(c) Biological Measures. 

1. Fish and Other Natural Enemies. 

Gambusia has now been introduced, we believe, into every 
major region of the world. It is a hardier fish than " millions " 
( Lebistes uliculatus) of Barba does, or any of the other top-feeding 
minnows. It is also the most adaptable, tolerant to wide ranges 
of temperature, salinity and pollution, easily acclimatised to the 
tropics or to regions of the temperate zones with hot summers and 
rigorous winters, and transportable over long distances without 
undue mortality. It is viviparous, and the rate of multiplication 
is such that, in the latitude of Italy, females emerging from hiberna
tion in May can each have three broods by September, and can give 
rise to three successive generations during the summer. No 
epizootic disease is reported to which it is susceptible. It Jives 
on surface food and is especially attracted by moving prey 
such as mosquito larvre, which seek protection in thick surface 
vegetation. 

The effectiveness of Gambusia, however, should not be judged, as 
it usually is, by its ability immediately to clear a breeding-place of 
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larvre. It should rather be regarded as an upsetting factor in a 
balanced ecology, where it exerts constant pressure on the mosquito 
component. In one well-studied region at least-the northern 
Dalmatian coast including the peninsula of Istria-Gambusia alone 
has, in ten years, reduced anopheline density below the threshold 
of malaria transmission. In many other areas, it has not been 
completely successful, but is considered responsible for a significant 
diminution in the anopheline population, and only in a few places 
has it been reported as total failures, not worth the trouble and 
expense of maintenance. 

Most of the objections raised on economic grounds to its 
importation have been entirely academic. It is feared that its 
omnivorous voracity will destroy the ova or fry of food- or game
fish in still waters. In central Italy, carp and tench are stocked 
for food purposes in canals in the rice areas, and since malaria is 
of no public health importance in this region, the cultivators properly 
opposed the introduction of Gambusia on the ground that there was 
no reason to run the risks inherent in any method of biological 
control. · The introduction of a new member into a naturally 
balanced community causes a general disturbance which affects all 
the organic constituents of the community or biocenosium. This 
is the element of danger in methods of biological coutrol of insects 
and parasites in general. 

The introduction of Gambusia into California was combated by 
the California Fish and Game Commission owing to the fact that 
some species of fish introduced into the waters of the State 
have proved harmful to other fish life and a menace to the 
valuable fish interests and to the waterfowl. It was thought that 
the Gambusia might eat the eggs of game-fish and even their young 
in the earliest stages. HtLDEBRAND, whose opinion was sought. 
stated that, after a study of Gambusia over many years, he has 
at no time found this fish to be a serious enemy of any of the food
and game-fish, nor has anyone ever to his knowledge raised such 
a complaint. The Commission ultimately decided not to oppose 
the introduction of Gambusia, and, as a matter of fact, Gambusia 
had already been brought clandestinely into California, and is now 
found widely distributed throughout the State. Mr. J. 0. SNYDER, 

in charge of the Bureau of Fish Culture, California Fish and Game 
Commission, has written to one of us (Apri11933) :" I should hesitate 
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gmitly to opuose the introduction. of Gambusia for mosquito control 
in any region." · 
. However, Professor l\lassimo SELLA, who, with GRASSl, was 
instrumental in introducing Gambusia first into Spain in 1922 and 
subsequently into Italy, has informed the Committee of at least 
two complaints on the part of Italian fish breeders which seem well 
founded. Both have to do with fish culture in coastal lagoons, 
and it is alleged that Gambusia devours the small" cefalo" (mugil) 
iry as they enter the lagoon from the sea, and can populate fishponds 
"ith a salt concentration equal at least to that of sea water. On the 
other hand, predatory fish (Lo.bra% lupus) and eels, which are tl1e 
more important products of such lagoon~ulture in Italy, eat the 
Gambusia, and the general balance between damage and utility 
may turn out to be on the credit side . 
. · A2. for inland waters, no protest seems to have been raised against 
Gambusia as a source of trouble. Experimental combinations of 
carp and Gambusia have been tried by FERMI with reported success 
in Sardinian lakes. . The carp feed on the surface alg;e and keep them 
down, while the Gambusia destroys the mosquito larva!, left unpro
tected. The experiment was ended by the local peasants' fishing 
out all the carp. We are informed that a similar experiment is now 
in progress in a region of numerous fishponds in south-western 
Hungary, but the results have not yet been published. 

1\fany claims have been made as to the value of indigenous fL~h. 
and there is 'little doubt that, without their presence. mosquito 
dt-nsity would be much greater than it is; but they have long been 
mt'mbers of a balanced community, and it is in the nature of things 
impossible to keep their numbers for any length of time above 
aorD181. To render native fish more effective against mosquitoe. 
than they habitually are requires mechanical interference to remove 
shelter from their prey, or legal protection from human depredation. 
It is possible that providing hatcheries might somewhat increase 
their effectiveness, as has been suggested for Panchax in India, but 
we do not know that this has been tried. 

Other natural enemies can be dismissed with a few words. 
They consist of protozoal parasites, planarian and myrmethid 
worms, arthropod predators of several orders, fungi and plants 
like Utricularia. · Native &pecica of all these grorps do an 
enormous amount of execution among larvm, · the net result of 
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which is to keep the mosquito population down to its present level. 
!\lore than this cannot be expected from indigenous forms, although 
detailed studies of their life histories, now more or less unknown, 
might indicate ways of utilising them, and apparently no attempt 
has been made to introduce exotic forms as in the case of fish. 

2. Changing the Fauna and Flora. 

The best-known example of the application of this measure is the 
so-called" hygienic exploitation " of fishponds in the Netherlands 
East Indies (OvERBEEK & STOKER, 1938). The cultivation of the 
marine fish called Chanos chanos in Java is of considerable dietary 
value and economic importance. This fish is cultivated in artificially 
constructed salt-water ponds, in which A.ludlowi (sundaicus) breed 
in association with floating algre consisting of Enteromorpha, Chreto
morpha, Spirogyra, etc., the fish breeders being firmly convinced 
that these algre are necessary for the cultivation of the fish. The 
ordinary method of control, such as draining or filling, besides 
being expensive, would have meant abolition of a valuable industry. 
WALCH (1930), in conjunction with the Fisheries Department.
got over the difficulty in the following manner. The bottom of the 
ponds are laid dry for a couple of days at least once a month, 
followed by filling up the pond with fresh sea water. During the 
draining period, the fish remain in side ditches of the ponds dug 
for the purpose. The object of this procedure is to kill the top 
algre by drying and to promote the development of the blue algre 
(Cyanophycere) or " cream of mud", which grow on the bottom 
while the pond is drying. These algre remain much longer at the 
bottom of the ponds and do not rise to the surface until they have 
grown into a thick layer. It is upon these Cyanophycere that the 
fish live. The algre rise to the surface in broad sheets and compact 
masses and no mosquito larvre can penetrate these, so that, by the 
introduction of larvivorous fish such as Haplochilus panchax (Kepala 
Timah) into the ponds, any Iarvre that might be present are eaten. 

TI1e result of these measures which have been carried out around 
Batavia has been the practical abolition of malaria in the area so 
treated. It should be noted that the work was very expensive. 
The ponds had to be acquired, and major channelling done to get 
sea water into the ponds; extensive changes were made in the ponds 
themselves. The cost was borne and the project was successful 
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in Bata,·ia, where an important st•aport was to b<' protected. But 
the expense has probably dl'layed the extension of the work since 
WALcH"s death. 

By another method, resembling that of FERMI (1933) in Sardinia 
and of the Hungarian experiment dt•scribed abovl', \VALCH dealt 
1\ith fresh-water carp-ponds in the Netherlands Indies. The ponds 
are full of submerged water plants and vt•getation and breed anophe
lines such as A. aconitus, .4. hyrcanus and A. barbirostris until 
WALcu"s method of biological control is introduced. This consists 
of introducing, in addition to the t'arp, a spedes of fish Puntius 
javanicus, which feeds exclusively on plants, as well as the larvi
vorous Panchax; and, as a preliminary, the edges of the pond are 
dean weeded. By these simple means alone, the breeding of 
larvz is t'ompletely abolished. 

Certain plants are iDiotical to the presence of larvre, probably 
by their mechanical interference with oviposition and restriction of 
free surface for lan·al life. Such are the various species of Ltmna, 
especially minor, and the ferns Saluinia cucullala and Azolla. A 
complete cover of Ltmna minor connotes an absence of larvre, but 
the gro1\th varies in extent and density very rapidly. We are not 
aware of any botanical researches on conditions favourable or the 
reverse to the growth of these plants, and such are a great deside
ratum. In India, a pool1\ith any considerable growth of Wollflia 
arrhi=a is usually almost or completely free from all anopheline larvz. 
The hypothesis regarding the value of Chara as a plant inimical to 
the presence of larvz has been exploded, mainly through the work 
or MATHESON & HISMAN (1928). 

In regard to any proposals to reduce the food content of breeding
'Wiraters, it should be borne in mind that larvz are apparently almost 
omnivorous. Further, they are capable of utilising solutes and 
colloids in suspension. They must, if purely plankton feeders (but 
many species also browse along rootlets, etc.), be able to extract 
sufficient nutrintent from the maximal daily filtration capacity of 
about 1 c.c. to achieve their development. Little work, however, 
has yet been done on their basic metabolism, and virtually nothing 
quantitative on the micro-plankton of typical breeding-places, in 
comparing conditions where larvz are numerous or sparse. Such 
detailed studies are a prerequisite to progress in control along these 
lines. 
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In areas of India where culicifacies is not a vector, control of the 
fluviatilis group in sandy streams and rivers can be obtained by 
training the post-rains flow so that it traverses sand and does not 
come into contact with earth margins. This involves considerable 
labour and supervisory skill. A fallen branch or washed-down 
debris stranded at the edge will permit of fluvialilis breeding. We 
have been informed by LEESON that he thinks he has noticed similar 
breeding-edge diiTerences between funestus and gambire in Africa, 
but made no particular observations. The method, very effective 
against fluviatilis in India, is useless where maculatus and culicifacies 
(and gambire in Africa) are vectors, as these breed readily against 
sand. The underlying principle of this discovery is not known. 
Possibly the micro-algal flora of sand and earth differ as a source 
of food. 

Changing the flora, however, is not always a safe method of attack, 
and may result in altering conditions for the worse. It has been 
found, in India, that the mechanical cleaning of village tanks against 
the vectors of the annularis group, combined with the special 
removal of Pistia stratiotes against A. ramsayi, may result in letting 
in A. varuna breeding against tree roots at the cleaned edge. The 
displaced carriers are poor vectors, carrying by weight of numbers. 
The vectorial status of varuna on the plains is unknown, but a few 
may be as dangerous as large numbers of the displaced vectors. 

3. Ofl-season Attack. 

RicE (1935) in Assam has suggested a concentrated attack on 
A. minimus larvre in the cold season when breeding is already much 
reduced by climate, and the same would apply to larvre during 
a long dry season. This would probably fail to produce results 
proportionate to the expense involved, for the reasons adduced 
under" winter killing ". Both of these methods, while intensifi
cations of a natural process, become, in operation, mechanical or 
toxic. 

B. CoNTROL oF THE AouLT Mosourro 

All but one of the eight naturalistic methods suggested for dealing 
with the adult mosquito can be dismissed very briefly. The erection 
of barriers of repellent plants is, as far as we can find out, nothing 
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more than a medireval myth. The odour of perspiration- may be 
the reason why certain rare individuals are not bitten by mosquitoes, 
but no food or drug bas been found which produ!=es U1is effect. As 
for dtslruclion of shtltus, we know of no instance. where a small radius 
of clearing about houses or inhabited centres bas done any good, 
but many instances where it bas done great bann. Neverllieless, 
the cutting of underbrush and trees around dwellings is an obligatory 
antimalai:~ measure in many tropical settlements. Just the 
opposite hils also been suggested in the shEpe of· a tree barrage to 

obstruct pighl. No serious attempt seems to have been made to 
evaluate the results in either case. • 

A few years ago, a great deal was beard about rtnduing bedrooms 
unatlracliue to anophdina as resting places. It was observed in 
Europe that A. maculiptnnis tended to congregate in llie day-time 
in places which were dark, humid, warm and free from draughts, 
and it was assumed that, if a certain combination of physical 
circumstances caused anophelines to remain in houses, tlle reverse 
might also be true-namely, that tlle absence of these conditions 
would tend to keep them out. Except, however, in tlle case of 
atroparuus, which over-~inters in human habitations, tlle evidence 
is that there is a wide dispersal of anophelines at night even among 
forms which tend to rest in houses by day. 

An intense malaria is often caused by anophelines like pavirostris, 
maculalus or pharotnsis which rarely rest in houses, but seck 
unknown day-time resting places out of doors. To these, tlle 
attractiveness of the bedroom lies in the occupant ; not in the 
physical conditions. The studies of BARBER &. RICE (1935) on 
elutus in :Macedonia made tllis very clear. Infected elulus were 
found in stables nearly as often as in houses. The infection of 
infants occurred everywhere in the village, although elutus density 
was much greater in certain shelters than in others. 

In particular, the autllors held under observation for several 
years two dillerent types of house intermingled in the same viJiage 
-old houses, commonly with thatched roofs, dark, moist and in 
bad repair, and new houses, better lighted, better ventilated and 
more tightly built. With regard to density, infection and human 
blood in the stomach, the elutus taken in old and in new houses 
showed no important difTerences constant over two years. The 
proportion of infants infected w.ts not significantly higher in old 



~IALAHIA 10~7 

•. . L• 

houses than in Iiew. " The results on the whole do not offer much 
l'ncouragement to the hope that improvement in housing other 
than by screl'ning would be an effective anti-malaria measure in 
this region. . •. • In summary, we are inclined to believe that, 
in this region, there arc only two kinds of house important in malaria, 
the unscreened and those provided with screens and with people 
disposed to use them properly." CHRISTOPHERS & !lhs_smou 
reviewed the whole subject in a report on housing an.d.· malaria 
presented to the Malaria Commission in 1933. The conception 
(states the report) that a dark, damp and dirty house suffers from 
malaria in proportion to its attractiveness to anophelines is against 
the general trend of opinion. The places where anophelines 
congregate in the day-time give no indication of where they are 
likely to be found at night. " There seems no doubt", concludes 
the report, " that screening is the only really effective means of 
controlling malaria through housing." 

The introduction of natural enemies has not proved to be etTective 
in the case of mosquitoes on the wing. The outstanding experiment 
was that of Dr. C. A. R. CAMPBELL (1925) of San Antonio, Texas, 
who conceivl'd the idea that bats could be housed and made to 
multiply like bees and when sufficiently numerous would destroy 
all mosquitoes within a wide radius of the roosts which he had 
invented. It is now well known that the bats would not live in 
the roosts, and that even where there are great numbers of bats, 
a mosquito population may still maintain itself in sufficient density 
to produce an intense malaria. 

1l1ere are other natural pnemies of adult mosquitoes, such liS 

swallows, ants, spiders and other insects. The mosquito is a frail 
animal, llh\-ays in danger, short-lived and surrounded by natural 
foes and hazards. This has been discounted by nature, which 
provides a high rate of multiplic11tion. The question is whether 
we can permanently increase the number of the encmit•s to the point 
where the anophelines are faced with local extinction. There is no 
evidence that anyone has been able to do this, or even to produce 
a measurable effect on anopheline density over a period of years 
in this way. 

The winter killing of adults is practised in many places, and 
may be considered an intensific11tion of a natural process. It is 
the common experience of all who have undertaken malaria control 
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in temperate climatt"s that a cold winter or spring makes little or no 
difference to the anopheline density in summer. The insects recover 
their numbers in an amazingly short time from scattt'red survivors, 
aftt'r the most devastating experiences. In Durazzo, Albania, the 
salinificntion of the only breeding-place which could be found for 
miles around brought the numbers of anophelines down to such a 
poiot aftt'r three consecutive years of effective control that none 
11-as to be found in eight scnttt'red catching stations visitt'd weekly 
during the entire summer of 1936 {HAcKETr, 1937). Three years 
before, these same stations had yielded 29,000 tlulus on one visit. 

Nevertheless. the silting up of the effiuent canal produced an area 
of relatively fresh watt'r in 1937, which amouutt'd to several thousand 
square metres and which, in July, was producing as many anophe
lines per square metre as ever before, to our knowledge. It scems 
clear that no amount of wintt'r killing, however meticulously carried 
out, could hope to destroy as high a percentage of hibernating 
anophdines as three years of salinificntion of the entire lake, and 
in view of the rapid return to normal July densitics upon the 
temporary failure of this measure, it appears impossible to justify 
the expense of the incomplete results obtained by any sort of winter 
campaign we can hope to wage, with our present methods. 

In contrast to the ineffectiveness of the above methods which 
lack the support of measured results, the attraction exerted upon 
anophelines by domestic animals is undoubtedly a major factor in 
determinirg the amount of transmission by certain vector species. 
In many parts of Europe, and often in the tropics above a certain 
altitude, as well as in scattered areas of low elevation throughout 
the world, we observe the phenomenon of " anophelism without 
malaria "which depends on the fact that none of the species present 
include man in their range of preferred hosts. Turning to malarious 
areas, we often find the same situation with regard to the majority 
of the anopheline fauna, masked by the presence of one or more 
vectors. 

Thus in the portion of the Po delta which has been reclaimed for 
some years, we find that malaria has completely disappeared in 
spite of the continued presence of a dense anopheline fauna, consist
ing of the species atroparvru, messttE, subalpinru, typicus and 
dauiger, while, in the unreclaimed area which is still malarious, 
the harmlessness of the above species in the same density was for 
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a long time unappreciated, owing to the addition of the vector 
elulus to the faunal list. 

Up to about 1930, our knowledge of the contact of the various 
species with man was based on the place of capture and the 
percentage of females found infected in nature. The precipitin 
test, as modified by RicE & BARBER (1935), to permit the rapid 
and inexpensive examination of large numbers of insects, is a 
procedure which can be used to determine much more accurately the 
relative importance of the common hosts of the anopheline species. 

Our attempt to summarise present knowledge of this subject has 
shown how inadequate this is even with regard to the most dangerous 
vectors. Furthermore, the figures which we have do not often 
justify generalisations, because they are .based on the study of 
selected groups of insects found resting in particular situations such 
as houses and stables, which always give highly different anthropo
philic indices, none of which may be applicable to the anopheline 
population at large. Recent developments in technique have led 
to the cultivation of captive colonies of many anophelines, including 
all the palearctic vectors, and use of such material would permit a 
more accurate determination of instinctive host preferences. 

Of the 180 species in the genus Anopheles, only some twenty-four 
have so far been shown to include man in their normal range of 
preferred hosts, and no more than fifteen of these have been incrimi
nated as vectors over more or less widespread areas. The breadth 
of contact with man of the individual species in this group varies 
from over 80% in the case of such species as gambire and minimus, 
to 5% or less in the case of species like philippinensis, which are 
vectors only by force of the enormous numbers in which they are 
produced. 

With such species as the latter, though man is included in their 
range, he is not the most preferred host, and it is conceivable that 
if the other hosts sufficiently outnumber man, then the vectorial 
capacity of such species would disappear, for it should be borne in 
mind that since a mosquito must bite two different men to transmit 
malaria, animal deviation acts to square, not double the chances 
against transference of infection. A. maculalus seems to be one 
case of this phenomenon. The carrier par excellence of the hills of 
the .Malayan sub-region, it is almost without significance in the 
malarious areas of Assam and South India. 
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It has been suggested that this may be due to lack of fodd~r. 
and hence of cattle, and the fact that the populations of the latter 
area do not use milk as a significant item in their dit-t. Observations 
and e.xperiments on these lines have bt-en carrit-d out hy ToUMANOFF 
(1936) in French Indo-China. He showed that the two major 
c.arriers, minimus and jtyporiensis var. candidiensis, bt-have 
differently under the influence of stabular attraction. !\lore than 
50% of the minimus cannot be diverted by such means, whereas 
jeyporiensis is more susceptible to the influence of stabled animals, 
and is in nature the less dangerous of the two. 

The same author worked through a long list of minor vectors, 
sho"ing that they were almost completely deviated, naturally or 
experimentally, by animals, and could be very dangerous in their 
absence. The situation was not the same in every locality studied, 
and he says :" the data given • • • emphasise very well that 
the behaviour of any species can differ according to the country 
it inhabits ". 

The varying position of man on the scale of preferred hosts has 
from time to time"been the reason for attempts to deviate certain 
vector species away from man, and thus interrupt malaria trans
mission due to them. The earliest of such attempts, made before 
the introduction of the precipitin test, was that of ScHUFFNER. 
Having observed that, in Central Sumatra, stabled buffaloes were 
many times more attractive to A. sinensis than man, "·hen faced with 
a sinensis-borne epidemic on the east coast of that island, where 
the buffaloes were not housed at night, he had a number of protective 
stables built, but without effect, the anophelines continuing to bite 
the labourers in their barracks to the same extent as before. WALCH 
(1932) later showed, with the precipitin test, that the east coast 
form of sinensis is but slightly attracted to animals. The presence 
of animals reduced their anthropophilic index from 90"/o to 83% 
only, whereas with the facultative human feeder maculatus, the 
index was reduced from 97% to 11%. 

The only other attempt known to us at naturalistic control by 
this method was the work of FALLERONJ against labranchia! at 
Ardea, Province of Rome (EscALAR, 1933). He constructed a ring 
of pigsties around a small village situated on a hill. The result 
was a great diminution in malaria ; but, unfortunatl.·ly, the health 
authorities thought it necessary to catch and destroy all the 
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mosquitoes in the sties and in the houses daily throughout the season. 
This vitiated the experiment as a test of zooprophylaxis, although 
it may give some support to trapping as an antimalaria measure. 

It is still a question what the effect of an animal barrier really 
is in the case of vector species like labranchirewith a strong attraction 
to human blood. BARBER & RicE found that elutus in northern 
Greece were no more attracted to the local domestic animals than 
to man, and many infected elutus were found to have animal blood 
in their stomachs, showing that they turned easily from one kind 
of host to another. The animals acted merely to increase the blood 
supply and not to deviate the anophelines. P. F. RussELL (1934), 
in the Philippines, found that unstabled carabao, tethered at night 
at each of the four sides of a typical nipa house, not only failed 
to keep out minimus var. flavirostris, but actually increased the 
numbers of unblooded females in the house. 

Flavirostris, like elutus, seems to bite man and cattle indifferently, 
and in such circumstances, animal barriers are not an effective 
protection. There is, however, a great deal of malaria transmitted 
by anophelines with a low anthropophilic index, and this is evidently 
the proper field for zooprophylaxis. The downward trend of malaria 
in northern Europe, and particularly in northern Italy, during the 
past century discredits the idea occasionally brought forward that 
a general increase in stabled domestic animals may increase both 
the production of such anophelines, and the numbers entering 
houses to bite man. 

It is not surprising that we find so few practical applications of 
this principle, since the sudden deliberate increase of domestic 
animals in a rural population is not economically practicable as a 
purely antimalaria measure. Deviation is not to be obtained so 
much by improvising an animal barrier, as by stimulating a balanced 
agriculture with emphasis on animal husbandry, a process requiring 
time. The necessity of rotating rice with green fodder crops has 
increased the number of animals and brought about deviation 
unintentionally in the Po valley ; the same evolution is proceeding, 
under Government stimulation, with a definite antimalaria aim, on 
the Pontine Marshes. In the Volga basin, in view of the exclusive 
occurrence of anophelines with a low anthropophilic index, we may 
expect an analogous transformation to take place in the future, as 
intensive agriculture is extended. 
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V. GE::\ER.\L RE:\IARKS Ai\D CO::\CLUSIO:-iS 

It seems clear to the Committee that insufficient advantage is 
being taken, by those responsible for mosquito control, of our 
rapidly increasing knowledge of mosquito bionomics and tf the 
subtle differences between harmful and harmless anophelines in 
instincts and adaptations. We do not suggest that tltis knowledge 
is as yet nearly adequate to the purpose ; it is, in fact, extremely 
fragmentary. Intensive cultivation of this field of research and 
scientifically planned applications of the results open up new pros
pects for malaria control, especially in rural areas now almost 
neglected. 

Malaria is the farmer's worst enemy, but rural agricultural popu
lations have little money to spend on its control. It has been 
demonstrated in this and other fields of public health that, by 
encouragement and education, even the poorest and most ignorant 
peasant can often be stimulated to work to protect hintself and his 
family, as well as his crops, from parasites and disease. In 
such circumstances, any attempt to control malaria must be based 
on principles of simplicity and economy, and naturalistic measures 
offer almost the only hope of practical accomplishment. While not 
exclusively cheap and non-technical in application, they propose, 
where feasible, to utilise relatively costless local materials and such 
methods as the country people themselves might be expected to 
undertake of their own accord or else can be relied upon to maintain 
once they are set on foot. Such measures often improve the land 
or render some economical service to the population which, in the 
end, creates wealth, and it is in this direct;on that experimentation 
should be stimulated and progress achieved. 

Engineers and health officers have not in general paid much 
attention to the practical implications of the findi11gs of the biologist. 
There are several reasons for this attitude. Very often the biolo(.!ist 
himself fails to present his results in a Conn intelligible or convindng 
lo those 111;th different training and viewpoint. He rna} be lndif· 
ferent to the practical side of his research, and fail to do his part in 
establishing a satisfactory relationship between laboratory and field. 
The engineer, by virtue of his training, dislikes half-measures, and 
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is apt to regard imperfect results as partial failures rather than as 
partial successes. The health officer, responsible to a lay adminis
trator, is naturally unwilling to experiment with the health of the 
population committed to his charge. 

There is no need, however, to relax an established control of malaria 
transmission in order to experiment with naturalistic methods. 
These have special potentialities in those rural areas where no anti
malaria measures have until now seemed feasible. There is also 
frequent opportunity of combining naturalistic with other methods 
of control. There is no need whatever, except in the research field, 
for keeping a control method" pure ". As for the reluctance and 
criticism arising from a fear of incomplete success or delay in securing 
results, we would like again to stress the point that, in dealing with 
rural malaria, speed and perfection are costly out of all proportion 
to their worth. We believe in taking a long-time view of the 
malaria problem and in having the patience to prefer steady progress, 
slow and imperfect though it may be, to an indefinite postponement 
of any work whatever. 

Furthermore, it is evident, in all forms of naturalistic control, 
that we should bring as many different measures as possible to 
bear on evt>ry breeding problem, and should plan each measure so 
as to provide a generous margin of s£curity over and above the 
minimum experimental requirements found necessary to establish 
control-principles referred to by WILLr.orsoN as " combined 
operation" and "excess dosage". 

The Committee submits the following conclusions : 

1. Naturalistic Measures.-1\lalaria control methods constituting 
deliberate extensions or intensifications of those natural processes 
which tend to limit the production of mosquitoes or their contact 
with man may logically be grouped together in a class known as 
natura stic measures. 

2. Adaptability to Rural Conditions.-These naturalistic measures 
are of particular importance because they have special adaptability 
to rural areas where, up to the present time, little or nothing has 
been accomplished as regards malaria control. The Committee 
desires to stress the fact that rural malaria, especially in the tropics, 
il one of the principal unsolved problems in the field of public health 
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and that, in natumlistic metl10ds of control, there appt•urs to ht• a 

pott>ntial solution. • 
3. Prtsml J\nowlrdgt of .4nophrlint Biology lnmlrquale.

Knowlt>dge of mosquito ecology is inc.reasing rapidly, but it Is 
much lt>ss than is required to exploit the potentialities of ~atumlistic 
control. The Committee urges the importance of furtht•r study of 
mosquito biology. It suggests Ute need for special inwstiga tive 
units for observations of mosquito ecology in fidd and laboratory . 
on a basis which definitely orients the studies towards control of 
mosquito-borne disease. In such units, there should be close 
co-operation between medical malariologist, biologist, chemist, 
engineer and agronomist. · 

4. Experimentation by Health 01/irtrs.-ln addition to the need 
for special studit>s, it is concluded that many health officers could 
institute limited practical tests of natum)istic methods in their own 
areas. The comparative cheapness of many naturalistic mt>thods 
should be a constant stimulus to the health officer to exp~rimt·nt 
"ith them, in the hope of saving funds from a limited budget and 
thus beiPg in a position to extend activities to numerous rural popu
lations whose financial resources hold out no other hope of relit"! 
from malaria. 

5. Integration of Malaria Control with Agriculture aiJd Pisci
culture.-Since rural malaria is so closely bound up "'ith agriculture 
and pisciculture, there is need to integrate these subjects with malaria 
control, and, in this respect, naturalistic methods have spt"cial 
potentialities. 

6. Relationship to Established Measures.-The Committee opposes 
the substituting of antimalarial measures already well established 
and effective by naturalistic measures without the most careful 
and extended field studies and experimentation. The special 
applicability of naturalistic measures is to rural problems which 
have found no other practicable solution. 

7. Promising Mea.sures of Larval Control.-Some or the natural
istic methods proposed for larval control have had undoubted 
1uccess in certain areas and have possibilities or more general 
application. These are herbage-packing, sluicing, shading and the 
use of exotic fish like Gambusia. 
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8. The Attack on the Adult Mosquito.-Among the naturalistic 
measures· suggested against adult mosquitoes, the only one which 
seems tO hold out any prospect of success at present, or to be worth 
expenditure of public funds, is that of deviating certain anopheline 
species from man to animals which are their preferred hosts. This 
is not, however, so much a measure which can be improvised to 
protect runil habitations, as it is an agricultural policy which 
administrations could encourage in areas where biological study of 

' th~ vectors gives hope of eventual success. 

9. The Combined Attack offered by Most Naturalistic Methods.
In general, the naturalistic methods suggested for larval control 
otTer the advantage of a combined attack on more than one" ulner
ahle point in the biology of the larva. For example, herbage
packing not only pollutes water, but also shades it, and may provide 
mechanical obstruction to egg laying. Salinification may destroy 
larval food as well as larvre. Shading may limit oviposition or 
larval growth, or it may inhibit sheltering algre. 

10. 1\·ecessily for· Scientific Team-work.-It is possible, as Sir 
Malcolm WATSON has recently said in connection with naturalistic 
control, that a" new era has opened for tropical regions". That 
we are still so far from the goal of malaria control is due in part 
at least to the inadequacy of present and past studies on larval 
ecology. These have been left largely to medical malariologists 
and have not commanded the attention of biological, chemical and 
physical scientists. Only through balanced team-work can we hope 
(in the phrase of the diploma of British Civil Engineers)" to bend 
to the service of man the great forces of nature " in combating 
malaria. 
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Figurt 1.-0id type of fish-pond near Batavia, showing abundant ~otrowth of 
surface alg~. Enltromarpha 1p., among which A. ludlOIPi lan·::r lhrh·e. 

Figurt 2.-~evo type of fhh-ponrl near .Ualavla, after •anitallng t•hoto ahowlng 
a clear aurfau, ""hich givn no Jtmtectlon to A. ludlow/. 
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T-'igurt 3.-Hiver-training for mosquito control in Ceylon. 

Figurt 1.- Shadt' con
trol in Assam. Look
ing down into a 
ravine dt•nsely shad
rd b~· planted Tara
pat nnd infiltrated 
junglt>. 



Figure S.-Urllln In a :\l•tla\' \ ·illagc <'0\' t'fl'll hy \'il
lagers ..-ith cocunut fronds prcvcnlmg anopheline 
breedlni. 

Fiyurt 1.--.-\nll-larva sluklnR In Malaya. One type 
of dam with hand-operated relea'fl. 

-f. _, 



Figure 7.-Antl larva sluidng in Malaya. Advanc
Ing wave or spate of water down a stream-bed 

Pi gun 8.- Williamson'" auturnatic tipping sluice -gate 
or "jigger", With COUOterha)UilC'illg Weight. S('Cll 
from up-stream, awaiting discharge when water 
level rises. (Cmutesy of K . B . Wilfiamson.) -· ... 
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Figure 9.-A similar 
ji gg••r M't in c<>n· 
crete about to dis
charge the r~ervoir 
into a nat grar..~y 

channel. (Courttsy 
of K. B. William-

'""·} 

F1gurf! /0.-The jilll(cr •hown In Figure 9 automallcally d1Khar¢ng a rc~crvolr 
utimat.ed w contain about 15,0<.!() gall11na of 11·ater. (Courtuy of K. D. 
~illiamMm.J 
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Figurt 71.-Salinification of the Durazzo (Albania) marsh : Concrete basin 
with salt-water intake valves, connecting the Adriatic by triple line or meter 
tiles, with the fresh-water marsh seen in the background. 

Fiqurt /2.-Salinification of the Dura1.1.o mar~h : Inside of the intake basin, 
~howing the Inlet valves on the lcrt und the mouths of two or the three tile 
lines on the rl~hl. 
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1~1RODl'CTIO~ 

TI1e Jl,·alth Conunittt·~·s thrl'e-yt•nr Jllun of work l'Xh·ntls up to 
the end of 1939; iu rt•sulu, tht•rdore, t'an only be as<"t•rtaint·d nt•xt 
\"~ar. 

- The present report. howewr, end.·a,·ours to show that thl' pro
gramme is bdng st~adily and syslt·matkally t'nrri~d into e!TtTt in 
a("('()rdant'e with the gt•neral idt•as on which it is based • 

.\t first sight. the work done may S<'l'm to be ratht·r \"nrh•tl, hut 
iu dt'l'})O:T unity of purpose can nc,·l'rtlwlcss be l'asily disn·rnt·d. 
It consisu in pro,·iding public h~nlth administrations with data, 
and with information on means for sol\"ing their lt·chnkal problrms, 
and ewn gi\"ing them the direct assistanre y,·hich Ull'y may r.·quire 
in the fulfilment or their daily tasks. 

The data furnbhed ronsbt. in the lint placl', in the pul.J!irations 
of the 5..-n·ice of Epidemiologkal lntdligenre and Public ll•·alth 
Statistirs, and also in the results of the im·l'sligations dt•signt•d to 
throw light on the conditions surrounding ct·rtain public ht•alth 
problems. An instanre in point is the report on bilhar.t.iasis now 
under preparation, the monographs which will be laid b...Core the 
European Conference on Rural Life, and, lastly, the collt·•·ti\"e 
study tours and the international course in malariology. 

In the second place, this international information has rdt•rt•n<"e 
to the means of action y,·hich are arnilal>le to public health admi
nistrations, for the purpose Loth of romhating disease by organiM•d 
action and of raising the lenl of health. Examplt'S are a!Torded Ly 
the gPnl'ral reports Of the :\faJaria Commission and Of the IJousin~ 
Committee. Similarly, conferences and meeting~ of experts are 
held in order to collate and compare the rxpcriencc gained in 
,·arious ways on the national plane and to arri\"e in this way nt 
general conclusions, with the help of special trchnical cnquiri•·s 
w·here necessary. 

The Health Committee is also rndeavouring to Introduce aornc 
measure of International uniformity Into the standards, units of 
mea.11urement. formulz, terminology and even meU10ds of ln\"t'8· 
ligation used in the various countries. Examples of this kind of 
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work arc biological standardisation, unification of pharmacopuj;p, 
studit•s of public health indices and malaria terminology and the 
handbook on nutrition surveys. 

Finally, the hl'lp given by the Health Committee to public health 
administrations may be of a direct character, as in the case of the 
assistance given to China in its anli-<'pidemic campaign. 

All this activity can be summed up in the expression "interna
tional collaboration". Such collahoration is only of value if it 
rests upon a sound technical basis, that is to say, upon the best 
scit•ntific knowlt•dge available in the various countries. This is 
why it is incumbent upon the I Iealth Committee to extend its 
thanks to the members of its various technical committees. 

A. :\fALARIA 

At the third international Congress, hl'ld at Amstt•rdam in St·p
temlll'r 1938, Proft•ssor SERGE!"T, Presidt·nt of the :\falaria Com
mission, dt·scriht•d the work of the Commission and drew a striking 
picture of the work achic\·ed since the previous Congress 1 v.ith the 
object of providing health authorities with improved means of 
ndion in thl'ir campaign against malaria. lie showed that the 
work could be rlassifit•d under four main h•·adings : drug prophy
h•xis, unti-malarial action, epidt•miology and technical research
a classification whirh could undoubtedly be adopted v.ith advant..1ge 
in futun•. 

I. Drug Prophylaxis. 

Spt·aking at the last annual meeting of the Gt•nt•ral Advisory 
llt•alth Council, Professor SERGE'IT had himsl'lf outlint•d the contt•nts 
of the fourth gt•neral n•port of the :\lalaria Commission, which, like 
the third rt•port, dt•als with tht• qut•slion of malaria treatnwnt. · 
The Ia lt·st report marks a dt•finitt• stagt• in the work of the Commis
sion, n·pn•st•nting as it dnt•s tht• rt•sult of a st•ries of gt'tlt'ral and 

1 The stl·und Jnh·rnullunnl ~lalurha Cun~rt·ss VtU'i hl'ltl at Al~it•rs in 1930. 
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u.ptrimcntal studies on anti-malarial drugs, more particularly 
t<ynthetie products. 

It must not be thought. ho\\-ever, that tho.<of studies, which occupy 
a position of paramount importance in the Commission's programme, 
a~ looked upon as being complete. At no stage have thcy lost 
sight of the original purpose in \'iew-namcly, to bring about a 
reduction in the rost of tnatrncnt and an extension of the use of 
anti-malarial products, in order that increasingly large numben of 
patients may benefit by the treatrnenL As b sho\\11 below, the 
mtmben of the Commission are punuing their 0\\11 research work 
and \\ill rontinue to communicate the results to the SetntariaL 
But. in the ,·iew of the Health Committee, the progress already made 
in this \\-ork and the conclusions \\·hkh may be dt·dueed from it 
as regards tnatrnt"nt and p~vention justify the calling of an inter
Governmental conference on anti-malarial drugs. to study production, 
prices and methods of distributing such medicaments. 

As far back as 1933, the Health Organisation bad suggested such 
a conference. investigations at that date having shown that the 
consumption of quinine \\1lS well below the minimum necessary for 
the treatment of the known cases of malaria. It \\'liS. howe,·er, 
decided to adjourn the date in ,·iew of the trials then planned \\ith 
totaquina and synthetic drugs. The resulu of those trials \\'t'rt 

embodied in the third and fourth general reports. in \\·bleb the 
llalaria Commission expresses its opinion as to the resources now 
nailable to the health administrations Ia endemic areas for the 
treatment and drug prophylaxis of malaria. Thb therefore seems 
a suitable moment for ~verting to the project of an inter-Govern
mental conference. 

The Council of the League has consulted the Governments 
concerned on the desirability of summoning a conference, and 
favourable replies have been received from the following countries : 
l."nion of South Africa, Coiled States of America, Australia, lld
gium. Coiled Kingdom, Bulgaria, Egypt. France, Greece, llun~:ary, 
India, Iraq, llexico, Peru, Poland, Roumania, Turkey and Yugo
slavia. 

A questionnaire has just been despatched to the various benlth 
authorities with a view to supplementing and bringing up to date 
the relevant documentation in the possession of the Secretariat 
(document C. H. ~lalaria 272). 1l1is questionnaire coven the present 
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alate of production In relation to world requirements, cost price, 
price to buyen and retail prices and methods of distribution. The 
Secretariat has also approached the cinchona-producing countries 
with plantations in full activity and countries which have made 
experiments in cultivation. Finally, it is endeavouring to collect 
information on the consumption of quinine for use in diseases other 
than malaria. 

• • • 
In the sphere of research relating to treatment and prophylaxis, 

the following contributions have l>een received 'by the Secretaiiat: 

(a) Lieut.-Colonel SINTON has shown that the stimulating 
action of quinine and atebrin on the appearance of gametocytes, 
observed by several workers during treatment of natural infections, 
is not found in the ease of intentionally induced infections v.ith 
P. falciparum. These results once more confirm the value of the 
experimental evidence contributed by malaria therapy to the 
study of natural infections (document C.H. /Malaria 267). 

(b) SINTON, HUTI'ON and SHUTE have selected proseptasine 
from among the sulphonamides and investigated its properties 
in the causal prophylaxis of infections induced v.ith P. uioa:e and 
P. falciparum. They show what are the dett:nnining factors as 
evidenced by rapidity of absorption, concentration in the blood 
and period of elimination. Their investigations are still at the 
experimental stage (document C.H. ~lalaria 271). 

(c) The Socola Malaria Therapy Station, in Roumania, has 
attempted to determine, by experimental means, the comparative 
value of the various methods of administering atebrin in causal 
prophylaxis. Some patients undergoing therapeutic treatment 
were given intravenous inoculations of a known number of P. uioa:e 
or P. falciparum sporozoites, once or twice a week. The adminis
tration of atebrin was stopped either simultaneously v.ith that of 
the sporozoite Inoculations or three weeks after the last inf~tion. 

Alter observations lasting from twelve to thirty-four weeks, 
CJVCA, DAUJF, CHELAREscv and LAVRINENKO arrived at the 
following results : 

Small daily doses (0.06 gr.) of atebrin did not prevent the appear
ance of attacks during prophylactic treatment. 
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The bi-w"t"-'kh· do.."t' of 0.~ ST·• rontinm•d for thn-e wt•t•ks, wus 
ddinitcly more- eiTt'l"tive, but still fuikd to inhibit the clinknl 
attark, the inrubation period lasting from firty-two to righty
se,=-..·n days. With U1e same dosngc rontinut•d for six \wt•ks, 
however (without re-inf<'l"ling the pntit•ots in the last lhrt't' 1\"t'l•h), 
the results were much more satisfactory. 

The ronclusion appo.·an justilkd that a bi-\wekly dose of 0.~ gr. 
of atl'brio rontinut•d throughout the mal:uia at•nson sin·s n·sults. 
which are all U1e more satisfactory if U1e drug is admini:;h·n·d fur 
a further three 1\"t't'ks artt•r U1e risk of re-inft•ction has disnppt·nn•d 
(document C.ll. ,')[alaria 26:,). 

2. .. lnti-.\Ialaria .trtion and Anti-.tnophtlint Mtasurrs. 

In turning to the qu<'stion of " naturalistic " meU10ds, whkh 
are so closely linked up with the special characlt•rbtirs of the wctor 
species and \llith local conditions, U1e ~lalaria Commbsion \11115 

chiefly concerned \llith the probl.-m of rural malaria in poon·r 
countries. 

A critical survey of what had so far been done in this connt•ction 
\ll·as first of all required. This need \11"35 met by the publkation 
of a memorandum by Dr. L. \\'. HACKETT, Dr. P. F. nusst:u .. 
Dr. J. \V. ScHARFF and Dr. R. SEsJoR WmT£.1 

Xaturalistic methods are there dl'fined as" the delihl·rate exh·n
sion or intensification of naturdl processes which tend to limit the 
production of mosquitoes or their contact with man ". In tl~t·ir 

able report. these authors draw attention to U1e need for fulll'r 
inwstigations into the biology and ecology of anophcll's. TI1ry 
lay stress on the desirability of establillhing rxpt"rimental ct•ntn·s 
and of studying the cost of measures bt·fore proct•<'ding to apply 
them. All such measures ahould be fittl'd into an nJ,'I"icultural 
and fish-breeding plan, especially in n·gions In "·hich it has not 
proved possible to employ other anti-anopheline mt·lhods. 

A note by Lieut.-Colonel Co\'ELL (document C.II. fllaluria :l:"JG) 
descril.ea a number of naturalistic methods rmployt•d in India : 
larvicidal fish, sluicing and flushing of water coursu, silting, etc. 

The study of these methods is to he continul.'d. 

• Bull. HMIIh Org., 1n11, 7, lftlfl. 
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3. Epidemiology. 

An exceptionally severe t•pidemic in Ceylon in 1935 had forrn~:d 
the subject of two papers, one by Professor ScHILLISG and one 
hy Dr. St::»~IOR WHITE, revealing certain gaps in the existing know
lt•dge of malaria epidt•miology in the island. The :'\lalaria Com
mission pointcd out the desirability or investigations to dcterrnine 
the causes of recurring epidemics of this type in certain countrirs. 

(n) Lil'ut.-Coloncl CovELL has forwarded the results of studies . 
rarrkd out aftl'r the Punjab epidl'mic of HJ08 by CHRISTOPHERS
and subst•quently taken up and carried still farther by GILL-l\ith 
the ohject of arriving at a forecast of epidemics and even predicting 
tlll'ir gt•ographical extension and relative gravity. According to 
GILL (document C.ll./:\lalaria 2j7), the determining factor is a loss 
of cquilihrium between infection and immunity. The data on which 
fon•rasts are based comprise four factors: the humidity and rainfall 
factor, the splt•en-rate factor, the economic factor, and lastly, the 
" t•pidt•mic potential" factor represented by the coefficient of 
variahility of the mortality rate over a long period. 

A scht•me of action has bt•en instituted in India with the objt•ct 
of lt•sscning the l'ITt•cts of future l'pidemics (document C.ll.f:\Iala
ria 2.-,i). 

(b) A n·port by Licut.-Colonel X1coL (documt•nt C.H.f:\Ialaria 
2.iS) outlines the measurrs takt•n against malaria l'pidt•mics in the 
Punjab, where the dist•aseaccounts for some 130,000 deaths annually. 
The n·port cmbodit•s the instructions st•nt to medical offit't•rs and 
giws a table showing the various vector spt•ries and the nwthods 
of dl'struction. 

(c) A note by PARROT and CATANEI (docunwnt C.H.{:\Ialaria 
2i0) on factors conm•ctcd with the outbn·ak of l'pidemics in Algeria 
strt•sst•s the important part play~·d by pn•munition. 

(d) Proft•ssor Scuwt:TZ laid bdore tht• :\lalaria Commission a 
proposal that a systt•malic study of tndrmic malaria in Central 
Afrim should be undt•rtakt•n, with purtkular rdt•rent·e to the dis
trihution of the diiTt·n·nt SJll'l'it•s of plasmodium among U1e natiw 
inhabitants and tht• comll'dion bl'lWt't'll quartan ft•n•r and local 
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sped.-s of anophdt•s. The S4.'<'retariat has approached authorilit·s 
in Equatorial, West and East Afrira with 1 ,.j,•w to t'ollt•ding 
t'piJ,·miolOb'ical information on U1e spt'<'it•S of plasmodium, thl'ir 
st•asonal frequt•nt'y and thl'ir distribution B('('ording to agt•-.:roupll. 
Tht' information U1us obtaint•d is to be complt·h·d hy an t'ltlllllination 
of tht' geographical di~tribution of \·aril'liu of ano11helrs. 

-1. Tn-hniral RtMarch. 

It \\ill be rt>membered that llie ~lalaria Commil•sion drew up a 
• programme of research "·hkh malariologists \\"t'ft' askrd to carry 

out. An acrount is given ht•ft' of rontributions ~cl'in•d in connt't'· 
tion "ith the bionomics of anophl'lrs and malaria immunity. 

(a) Bionomics of Anophdine.s. 

This study, which is connt'ctt'd "illi llie diiT.:rentiaUon bdWt't·n 
sp«it'S of anopheles, has been fadlitatrd by llie in~tructions drawn 
up on the basis of a preliminary report "·hkh \\115 llie work of L. W. 
lucu:n and A. ~llssiROLI. 1 It has led to further research, dt·aling 
more particularly \\ith llie longroity of anophde.s. 

Sll'o-ros and SHUTE ha\·e shown that anopheline Jonge\·ity 
is not affected by malarial infection except "·hen the latt.·r is 
t'xtremely se\·ere or circumstances are othen~ise unfavourable. 

The collaboration t'stablished, under the au.,piccs of the lleullh 
Organ~tion, bt'tween the Horton Laboratory and the Roumanian 
experimental stations Jed to the publication of a valuable n·port 
by SHL'TE and l:sGl'REANU on the Infection-potential of A. alro
parou.t, A. lypicus and A. mt$$tae, in relation to U1e varying Jong<'
vity of lliese anophelines in Xorllirrn ~Ioldavia. The study rcvrals 
1ignificant differences in the capacity of the three varieties as vectors. 

Further progress baa been made In determining the g<·o
graphical distribution of A. maculiptnnb varieties. TI1e Palltt·ur 
Institute at Algiers has fon~-ard&d the results of investigations 
carried out on the 1uhject in Algeria under the direction of 
Et.. SERGE.vr. The Institute has also drawn attention to crrtain 
anatomical peculmrities of the t'ggs of A. maruliptnnLf (documt·nt 
C.H. ~Ialaria 2G9). 

• (/uart. Bull, 1/ro//h Org., 1931, 3, &!>•. 
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(b) Immunity. 

The research work of CniCA, BADENSKJ, loNESCU and TEJUTEANU 
provides experimental proof of the mechanism of immunity in 
.man. U a large quantity of P. Knowlui virulent blood is injected 
into the blood stream of immune paralytics, their own blood has, 
within six hours, lost all power to infect M. rhuu1. It can therefore 
be concluded that protective principles which destroy the parasites 
in less than six hours exist In the blood of immune human beings 
(document C.H. ~lalaris 262). 

5. Malaria Terminology. 

A sub-committee consisting of Sir Rickard CHRJSTOPHERS (Chair
mao), Dr. L.. W. HAcxETr, Professor W. ScHuFFNER and Professor 
SERGENT has undertaken the difficult task of standardising the 
terminology used by malaris workers. It is preparing a 
commentary, with descriptions, explanations and equivalents of 
the terms, and an alphabetical glossary giving the definitions 
required. 

Th.ia undertaking, which is due to the initiative of Dr. E.rERcJTO, 
will satisfy a manifest need, as the same word is not at present 
invariably given the same meaning by the different schools of mala
riologists, while some terms thought to be synonymous do not. 
in fact. always convey the same idea. 

The glossary will be published in English and French, and possibly 
in other languages later. 

6. Fiflh lnlunalional Course in Malariology. 

The first part of the course was held at the King Edward VII 
Collrge of Medicine, Singapore, from April 25th to 1\lay 20th, 1938. 

The course was attended by eighteen medical graduates sent by 
the Far Eastern health administrations. One came from Australia, 
two from the· Philippine Islands, fl\'e from India, one from the 
Netherlands Indies, one from Indo-China, six from Malaya and two 
from Siam. · 

Lecturea were given by the teaching stall of the Collt·ge of Medi
cine and officials of ti1e Straits Settlements GoYernment Ht>alth 
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St-rvict'. Proft>ssor II. GAILLARD, Din.'ftor of the &·hoot of Mt•di;·ine 
and Pharmacy, Hanoi, lt'ftured in protozoology, pathology nod 

inmtUnity. 
In addition, spt•dal lt'<'tures "''re gt\'l'D by Dr. R. D. JAcKsos, 

)lalariologist. Hong-Kong, by Dr. J. G. 0\'ERBt:t~K, J(,•od of the 
)lnlaria Control Sen·ict', Ja\11, and by )lr. J. J. A. FLooR, h•chniral 
ad\'iser to the Asiatic Petrolt>um Company. 

After the termination of the first part of the coune, sixh·en 
candidates sp.-nt t..n days in the State of Sl'langor, Fedt·rated 
)lalay States, in practical work in the fil'!d, and suh5l•qu••ntly paid 
a ,·isit to Pt>nang to study methods or sluiring for the control of 

hill malaria. 

B. CA..'ICER 

For the past ten years or so, the work of U1e llealth Organisation 
on canct>r has bft-n confmed to one limih·d and 11pt>dfic ol•jt•ct -
the study of the eiT~-cts of radiological treabnent on the neoplasm 
of the cm~iz ului~tatistical studies previous to 1929 ha,·ing 
re,·ealed a striking increase in the mortality from uterine cancer. 

This enquiry is necessarily a long-dra\\11-out undertaking. TI1e 
original int..ntion \\'liS to publish information about the methods 
employed in the principal clinics \\'hich had favourable results to 
record, \\ith a ,;ew to dispelling possible misund .. ntandings as to 
the value of radiological treatment. But the Conm1itb.-e of Experts 
"·hich met in 19"..8 soon came to the conclusion that it would be 
uselt>Ss to attempt to utilise the data published by the clinics 
v.ithout first standardising their methods of obsen·ation, their 
clinical records and the methods employed in the statist cal asM>ss
ment of recurrences and survivals. The essential purpose of the 
enquiry now proceeding is accordingly to obtain a uniform statistical 
prt>!~enlation of the results of treatment. TI1e enquiry was started 
in 1929, the first steps taken being to lay do\\"0 precise and unUonn 
rules for the definition of the various stages of uterine canct•r and 
for the recording of the results of treatml'ot. 

It was understood that a period of five years ahouhl be allowed 
to elapse before the.\~! results were puhli.~hed, and that Is why the 
flf&t report did not appear till July 1937. It dt•scribed the clinical 
condition in 1936 of patients treated in 1930. 
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The second annual report (document C.H.1338) was published 
in 1938. It describes the results observed in 1937 in cases treated 
in 1931 and preceding years in nine diiTcrent clinics, as compared 
with six in the first report. s 

The Committee directing the enquiry is doing its best. to ensure 
uniform statistical presentation.• In its second report it drew 
attention to the need for securing even greater comparability in 
the statements supplied by the clinics. It also slightly modified 
the definitions of the various stages of the neoplasm and gave them 
greater precision. 

The third annual report will appear this year; its preparation 
is already well advanced. It will be based on results supplied by 
about twenty clinics. In this connection, the Committee bas 
decided not to include clinics whose data do not comprise at least 
100 case~n the understanding, of course, that their results may 
be dealt with later when they arrive at that figure. 

c. LEPROSY 

In 1931, the Brazilian Government placed at the disposal of the
League of Nations an International Centre for Research on Leprosy, 
established at Rio de Janeiro. The object of the centre was to 
undertake any work which might contribute towards the prevention 
of leprosy by means of epidemiological, clinical and biological 
research, with special reference to treatmenL The Centre v.11s 
therefore instructed to promote international CCHiperation by 

• Tbe followln& are lbe nine c:llnlca : 
The Centre des Tumeurs de l'Unlversll' de Bl'uxelles ; 
The Liverpool Radium Institute ; 
The t.horle Curle Hospital, London ; 
The Radium Centre for Carc:lnoma of the Uterus, London ; 
The lnsUtut du Radium de I'Unlverslt' de Paris ; 
Radlum-hemmet, Stockholm ; 
The Hospital for tbe Tftatment of Canc:er, New York ; 
The Woman'a tlospltalln tbe State of New York ; 
Tbe lnstllut du Cancer, Paris. 

• Thla Committee baa the !ollowln& composition : 
Pro!euor J, HBYMAN, Radium Institute, Stockholm, Plftithnt ; 
Dr. A. LACASSAONB, Radium Institute of the Unl\·erstty, Parts ; 
Lleut.-Colonel A. U. SMALLMAN, llllnlslry of Health, London. 
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organising a specialised course of instruction open to doctors 
and hygienists of countries desiring to take advantage of these · 

facilities. 
The Research Centre was inaugurated on June 12th, 1934. Its 

efforts have been concentrated on epidemiology, chemistry and 
pharmaceutics, treatment and diagnosis, bacteriology and immu

nology. 
In pursuance of agreements concluded with a number of Brazilian 

States, the Centre has carried out studies on the inridence of 
leprosy, with the particular object of determining the relationship 
between endemicity and the geographical and climatic conditions, 
housing and standard of living of lepers. The data collected in 
this manner are now being collated and will be published in a general 
report. More elaborate .epidemiological studies are still being 
carried out in northern districts of the State of Rio de Janeiro, 
which possesses a network of institutions for combating the disease 
and for isolating cases sho\\ing open lesions. 

In 1935, the League of Nations sent a specialist in chemotherapy, 
Dr. H. I. CoLE-former chemist to the Culion Leper Colony in the 
Philippines-to the Centre. Under his direction, the Chemistry 
and Pharmaceutics Section undertook the manufacture of specific 
remedies for the purposes of the Centre's therapeutic research and 
for supplying the various institutions and countries collaborating 
with the Centre. During 1938. 864 litres of remedial preparations 
for use in the treatment of leprosy were aupplied in this way; they 
included iodised ethyl esters, creosoted ethyl esters, and purified 
Hydnowrpus Wighliana oil. 

The same Section has also proceeded with investigations primarily 
designed to increase the therapeutic action of chaulmoogra remedies 
and to utilise Brazilian chaulmoogras. Dr. CoLE and his colleagues 
have succeeded in isolating in a pure state two new homologues 
recognised as active principles of chaulmoogra acid-namely, the 
alepric and aleprylic acids. A third, aleprestic acid, has now been 
purified up to 75%. 

In addition to the above three homologue&, Dr. CoLE bas also 
succeeded in extracting chaulmoogric, hydnocarpic, gorlic, oldc 
and palma tic acids from the Hydnocarpus Wlghliana oil. 

Research into diagnosis and treatment bas been carried out at 
the Curupaity Leper Colony and in the dispensaries of the Ministry 
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of Public Health. The use of lepromine and lepronine, the dosage 
of chaulmoogra derivatives, and the influence of diet-particularly 
of large doses of pure vitamin A-on the course of the leprous 
infection have been investigated. Professor OzoRIO DE ALMEIDA 

has continued to work on a method of treatment using oxygen 
under pressure on patients previously sensitised with small doses 
of methylene blue. The results were laid before the Cairo Congress, 
after which Dr. WADE, President of the American Leprosy Founda
tion, proceeded to Rio de Janeiro to investigate the method ; this 
will probably be tried out at the Carville Leper Colony in the United 
States. 

The Centre has also done some work on leprosy in rats, the 
Witebsky test, lepromines and the lepromatous antigen. 

The Centre's laboratories have been thrown open to young 
workers. An annual course of leprology has been organised in 
conjunction with the Faculty of Medicine, the Oswaldo Cruz 
Institute and the Public Health Department ; it was attended by 
twenty-one doctors in 1938. Finally, a Review of Leprology, 
including contributions from foreign collaborators, is now published 
under the auspices of the Centre . 

• • • 
The agreement concluded between the Brazilian Government 

and the League of Nations was for a period of five years and ter
minates on June 12th, 1939. 

A general report on all the work carried out by the Centre is to 
be published before the end of 1939. 

D. BILHARZIASIS 

In June t93!l, Dr. HtUIY Bey, Under-Secretary of State at the 
Egyptian Ministry of Public Health, asked the Health Committ~e 
to undertake work on bilharziasis similar to that of the Malana 
Commission. He argued that it was manifestly essential, in view 
of the dangerous spread of the disease, to organise international 
collaboration in order to ensure effective preventive action by the 

administrations concerned. 
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Bilharziasis in its three recognised clinical forms is found, gener· 
ally speaking, in all tropical and sub-tropical countries ; its geogra· 
phical distribution is, of course, conditioned by that of those species 
of bilharzia which are parasites of man, and by the distribution 
of the local species of vector mollusc. 

In response to Dr. HILMY Bey's proposal, the Health Committee 
convened a meeting of experts 1 in December 1938, under the 
chairmanship of Professor LEIPER, of the London School of Hygiene 
and Tropical Medicine. Their report (document C.H.1395) notes 
that, \\iille the knowledge so far available affords an adequate basis 
for the control of the disease, special emphasis should be placed 
on the importance of local factors-namely, the species of vector 
mollusc and its ecology, the conditions of life and the habits and 
customs of the population, and, lastly, methods of agriculture and 
irrigation. Bilharziasis constitutes a public health problem alike 
for the country in \\'hich it is prevalent and for the adjacent regions. 
Migration, colonisation and troop movements are factors which 
cannot be ignored if the introduction and spread of the disease is 
to be prevented. 

Attention has been directed to the danger that bilharziasiS may 
be introduced into Tunis, Southern Morocco and even Algeria. 
In Tanganyika and Rhodesia, it appears to be connected with the 
importation of labour into thinly populated territories. 

Large-scale investigations have been carried out, more particularly 
in Egypt and the Sudan, notwithstanding the scepticism arising 
from difficulties in the matter of treatment and prophylaxis. 
Although these investigations date back only as far as 1930, upwards 
of 560 notes and memoranda are already available • 

• • • 
The experts agreed as to the expediency of collecting fuller 

information about the various local factors, by means of a critical 

' The names of these experts were u follom : 

Dr. R. T. LEIPER, Professor of Helminthology and Director of the 
Department of Para•itology at the London School of Hygiene and 
Tropical Medicine ( Pruidenl) ; 

Dr. 0. F. H. ATKI!Y, late Director of the Sudan Medical Service • 
Dr. E. BURNET, Director of the Puuur Institute Tunis • ' 
Profenor Edmond SERGENT, Director or the Put:ur ln•tilute, Algiers •• 
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survey, to be undertaken by specialists, of the literature published 
up to date, including the reports of public health services, but 
omitting purely clinical and pathological data. Supplemented 
hy a bibliography, such a survey of the existing knowledge and 
means of action available at the present time would be invaluable 
to health officers working in the field. It might be accompanied 
by an illustrated nomenclature of the species of mollusc which are 
concerned in the propagation of bilharzia diseases, and by regional 
bibliographies of the fresh-water molluscs. 

While recognising that there are few tropical diseases in which 
the retiology is so clear, treatment so satisfactory, or preventive 
measures so obvious, the experts are of opinion that bilharziasis 
cannot be considered as though it constituted an isolated problem 
in the health of a community. All those factors which cqme 
within the scope of rural hygiene have a close bearing upon it : the 
soil, agriculture, irrigation, housing, water-supply, nutrition and 
sewage disposal. The study of bilharziasis is therefore bound to 
contribute to the elucidation and solution of the wider problem 
of rural hygiene. 

Finally, it would be desirable to encourage further investigation 
and research, especially into the following problems : 

I. Epidemiology : 

1. Regional surveys of the incidence of dilTerent species of Schistosoma 

in man and domestic animBls. 
2. Clarification of the zoological and biological relationships of S. hiJ!lma

lobium, S. maltheei, S. inlercalatum and S. bovis. 
3. Regional surveys of molluscan fauna, observation of seasonal varia

tions, breeding-seasons, natural enemies .. 
4. Observations on seasonal variations in the incidence of Schistosoma 

infections of known molluscan vectors. 
5. Experimental determination of the susceptibility of molluscan 

species not yet incriminated as nat ural vectors. 
6. Observations on the distribution of vectors outside known regions 

of Schistosoma infection. 

II. Prophylaxis : 

1. Assessment of relative value of present methods for destruction of 

molluscan vectors ; new methods. 
2. Assessment of relative value of present methods of treatment ; new 

methods of treatment, especially simplification of mass treatment of 
carriers and young children for prophylaxis (per os). 
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IlL Edurotion and Propaganda : 

Possibility of utilising local c:ustoms and c:andltlons for purposes of 

ffiucation and propa_~tanda. 

E. RABIES 

On the occasion of the fifteenth anniversary of the introduction 
into Roumania of anti-rabic vaccination, and as a tribute to the 
memory of Professor Victor BABES. an international Conference 
"1ls held at Bucharest in l\Iay 1938 ; it was attended by represen
tatives of the Roumanian Health Ministry and anti-rabic institutes, 
the Pasteur Institute of Paris, the Veterinary School of Alfort. and 
the anti-rabic institutes of Cracow, Istanbul, Kassa (Kosice), 
Warsaw, Vienna and Zagreb. The Health Committee was repre
sented on this occasion by Professor CIUCA. 

The Conference recommended that closer J:O-Operation should 
be established. under the auspices of the Health Committee. between 
the anti-rabic institutes of Central and Eastern Europe. It was 
contemplated that this co-operation should not be limited to the 
mutual communication of technical data or statistics, but that 
facilities should be prov.ided, in particular, for members of the 
scientific staff of a given institute to spend some time in others in 
order to study the results obtained with the vaccination methods 
there applied. 

The Health Committee favourably received this suggestion, and 
arrangements have already been made for one of the members of 
the Jassy Anti-Rabic Institute to visit the Novi Sad Institute In 
order to familiarise himself with Hempt's method. 

The Bucharest meeting also intimated to the Health Committee 
that the need was felt for a further international rabies conference 
to be attended by representatives of anti-rabic institutes through- ~ 

out the world. Before, however, considering the possibility of 
convening such a conference, the Health Committee felt that it 
should have before it supplementary information as to the main 
questions which arise at the present time in the field of rabies 
prevention. Professor G. PRocA, former Director of the Dabes 
Institute at Bucharest, has kindly undertaken to prepare a com
prehensive report on the various aspects of this question. 
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Although, under the terms of the decision taken by the Health 
Committee, the analytical reviews of the results of anti-rabic vac
cination are henceforward to be prepared only every two years, 
it appeared preferable to keep to the one-year interval in the 
sending of questionnaires to institutes. It may be anticipated 
that the ninth review-which will appear in 1939 and will deal with 
the results for the years 1936 and 1937-will raise the aggregate 
figure of persons treated available for statistical analysis above 
one million. 

II. MEDICO-SOCIAL ACTION 

A. RURAL HYGIENE 

The report submitted to the General Advisory Health Council 
at its annual assembly last year gave a prominent place to the 
Health Organisation's work on problems of health in rural areas. 
An account was given of the Bandoeng Conference of Far Eastern 
countries (August 1937). Moreover, two similar events were in 
preparation at the time, one concerned with the American continent, 
and the other of a more general character-namely, the European 
Conference on Rurall.ife. 

In 1939, these conferences till stand in the forefront owing to 
their important bearing on the work of the Health Organisation. 
While stimulating the interest of the national administrations, and 
of the public generally, in the protection of the rural populations, 
they also provide an opportunity of determining how best to give 
practical effect to the conclusions arrived at in the technical work 
on disease prevention and medical and social protection which 
has been carried out under the auspices or the Health Organisation. 
Rural hygiene is conceived of as the sum total of all the activities 
which public authorities are called upon to undertake in order to 
improve the health of economically backward populations. Those 
activities are complex and diversified ; they are closely bound up 
with loeal circumstances and contingencies; hence the need is 
not so much for new, untried solutions as for a joint examination 
of conditions and of methods of action in order to turn scientific 
knowledge and tt•chnkal experience to practical account .. 

2 
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The Bandouag Conftrtncc (August 3rd-13Ut, 1937) submitted 
a series of conclusions that v.-ere reviewed in last year's report. 
The Conference had asked that the HealUt Organisation, and, in 
particular, the Singapore Bureau, should collaborate in the action 
it bad suggested, v.ith a view to establishing international co-opera
tion and providing for the comparison of meUtods and results. This 
is a lengthy task, v.ilicb must perforce occupy a number of years. 
A brief outline of the progress made in the past twelve months is 
given below. 

At the i936 Assembly, thirteen delegations of Latin America 
and the delegations of Spain and the NeUterlands requested that 
cr similar eonftrtncc should be summoned for the benefit of the 
American eontinent. Subsequently, the Mexican Government · 
asked that the Conference should be held at Mexico City; the date 
was then fixed for November 1938, and the agenda was published 
in last year's report. 

At the end of the summer of 1938, however, the Mexican Govern
ment pointed out that the complexity and importance of ·the 
questions to be considered hardly permitted of adequate prepllfll:· 
tion within the period stipulated. It also urged that some Govern
ments would not be in a position to bring their delegations togeUter 
in time, as the Pan-American Health Conference waa to be held 
just before and the eighth International Conference of American 
States very shortly after. It was accordingly decided to adjourn 
the date of the proposed conference ; no final decision baa yet been 
taken with regard to anoUter date. 

The Health Organisation and the International Labour Office 
have already completed the preparation of part of the technical 
documentation in Spanish, relating more particularly to malaria, 
the co-operative movement, nutrition and dietary surveys, A 
repOrt on curative medicine in rural areas, by Dr. DE BARROS 
BARRETO, bas been published in the Bulletin,' and atepa have been 
taken, in agreement wiUt the Pan-American Sanitary Bureau, to 
complete the work required in preparation for the Conference. 

The European Conference on Rural Life iJ to open on October 16th, 
1939. It iJ dealt with in some detail on page 23, in view ofthe pro
minent place it occupies in the Health Organisation'• programme of 

I Bull. Hetlllh or,., 1938, 7, 989. 
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work for 1938 and 1939. It may be claimed that most of the 
technical organs of the League of Nations are this year assigning a 
large part of their working resources to the task of ensuring the 
success of this Conference, which appears to have aroused keen 
interest among the European public administrations. 

Inter-Governmental Conference of Far Eastern Countries 
on Rural Hygiene. 

During the eighteen months which have elapsed since the Confer
ence ended, most of the Far Eastern countries have taken steps,. 
in liaison with the Singapore Bureau, to give effect to its recom
mendations, an account of which was given last year. 

Health Surveys. 

Health surveys have already been set on foot in one district of 
the Punjab, and in the State of Negri-Sembilan in 1\lalaya. They 
are experimental in character, and are subsequently to be extended 
to other areas, provinces or States. In the Netherlands Indies, 
two areas have been selected for detailed surveys on the lines of 
the scheme annexed to the Conference's report. In the Philippine 
Islands, the possibility of health surveys to be carried out by ten 
epidemiologists in particular districts is under consideration. In 
Hong-Kong, a general economic survey is to be carried out, and the 
conclusions of the Conference will be given full consideration. 

The Singapore Bureau has distributed to all health administra
tions the publications of the Health Organisation likely to be of 
use to those responsible for carrying out such surveys. 

Anti-Tuberculosis Work. 

The Government of the Netherlands Indies, with the assistance 
of private organisations grouped into a Central Association for 
Tuberculosis Control, has set up a number of consultation bureaux 
with X-ray equipment for screening. It is also proposed to estab
lish five sanatoria. There is, however, difficulty in obtaining a 
sufficient number of medical officers with special knowledge of 

tuberculosis. 
A Committee is also investigating the incidence of tuberculosis 

on the basis of the " Rules " published as an annex to the report 
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of the Ba~doeng Conference (pages 102-109) for mass research on 
tuberculin sensitiveness. In the course of the investigation, the 
Mantoux test has already been applied to 30,000 persons of both 
sexes in the Poerwokerto Health Unit area. The concentration 
of tuberculin administered v•as. in the first place, 1 in 10,000 and 
subsequently 1 in 100 for those who had not reacted. The results 
have not yet been analysed. 

In Indo-China, the authorities are organising case-finding and 
treatment services, one of the chief features of the organisation 
being travelling dispensaries with X-ray services. 

In the Philippine Islands, much of the same programme has been 
adopted, comprising diagnostic work, sanatoria) treatment and 
preventive work. In addition, an extensive programme of epide
miological, bacteriological and clinical research has been drawn up. 
The Tuberculosis Division of the Health Service is to be provided 
with nine mobile X-ray units, which will also be able to give pneumo
thorax treatment and provide for the general treatment of patients. 
At Manila, there is a modem institute at which tuberculosis staff 
undergoes specialised training. 

At Hong-Kong, the Director of .Medical Services proposes to 
carry out a survey of the 'incidence of tuberculosis infection, the 
plans for which have been drawn up in conjunction with the Director 
()f the Singapore Bureau. 

In Malaya. a similar survey was carried out in 1938 in the schools 
.at Kuala LIUJ!pur, where the modified Mantoux test was applied 
to 1,500 pupils. The Director of Medical Services proposes to 
extend the survey to the various rural areas of Malaya. 

The Indian Research Fund Association has had plans drawn 
up for a survey to ascertain the incidence of tuberculosis infection, 
the morbidity rate, the mortality rate and the forms taken by the 
disease in certain representative areas of India. Several of the 
Indian States have also begun to organise anti-tuberculosis ~·ork 
The same is true of Burma, where plans for an anti-tuberculosi~ 
campaign are under discussion. 

NulrUion. 

After consideration of the recommendation• of the Dandoeng 
Conference, the Government of the Nelhulanth lndlu has drawn 
up a three-year programme of work, providing for practical lnves-
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tigations to bring out the most serious deficiencies in the nutrition 
of the inhabitants. A medical officer of the Public Health Service 
has been appointed to direct and co-ordinate the investigations, 
which will be carried out under the direct supervision of native 
assistant advisers familiar with local conditions. The Nutrition 
Institute will in the meantime proceed with the following technical 
investigations: physical condition and state of nutrition, incidence of 
deficiency diseases, analysis of foodstuffs, etc. This programme 
of work will be carried out in liaison with the Technical Commission 
of the Health Organisation.l 

In the Philippine Islands, a law is to be introduced setting up an 
I.nstitute of Nutrition in accordance with the recommendations of 
the Bandoeng Conference. The Institute's duties will be to conduct 
original research, to determine the food value of local foodstuffs. 
to determine the food requirements of the people, and to formulate 
sound dietary standards. The foundation of the Institute will not, 
however, put an end to the educational work carried on by the· 
Department of Public Health. 

The Government of Indo-China has set up a Commission compris
ing representatives of the Departments of Public Health, Agriculture, 
Economic Affairs and Public Works, which has considered the 
general recommendations of the Bandoeng Conference with a view 
to deciding how far Indo-China could conform to them. 

The Commission is making an effort to improve rice crops and 
to promote the cultivation of foods to make up the deficiency of 
proteins and fats. The necessary investigations are being carried 
out by the Agricultural Research Institute and the Pasteur Institute. 

In Siam, the possibility of creating a Division of Nutrition in 
the Department of Public Health is under consideration. A medical 
officer was sent to Japan for six months to study nutrition questions. 
The Director of the Singapore Bureau has also been asked for 
information regarding possible programmes of study for a medical 
officer of the Department in either Europe or eastern countries. 

A survey lasting three months has been carried out in various 
parts of the country to obtain data rt>garding the physical condition 
of the people, and its relationship to nutrition. 

a For further details on the Institute's work, sre document C. H. JCom.Exp. 
Allm.llll. • 
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attention upon the part which the public authoritit•s play or should 
play in any endt•avour to bring about an imprownwnt in living 
conditions among the i.uhabitants of rural districts. The t.·rm 
" public authorities" is h..re to be takt•n in its widest st•nst•, to 
indude, throughout the scale, all authoritit•s and all organisations 
working for the i.mprownwnt of rural life, eitlwr in general or in 
some particular sphere. The Confert>nce has tht•rt•fore an esst•ntially 
social signilkance ; its work is to be based upon direct and ohjt•l'tive 
obsen-ation of the life of the peasantry, in order that its condu>ions 
may not remain abstract. but may possess concrete and immediate 
value. 

The agenda drawn up by the Preparatory Committt•e cowrs 
demographic questions, economic qut•stions, agricultural cn·dit and 
insurance, medico-social policy, nutrition, rural planning, the 
co-operative movement and general and technical education. 

The documentation is being prepared on paralll'l lines : national 
and technical. 

~lost of the European countries have, at the time of "Titing, 
practically completed the preparation of a national monograph 
describing the particular features of rural life "ithin thl'ir own 
frontiers ; these monographs as a whole will provide a vivid pidure 
of the different forms of economic, social and intellectual life found 
in the nrious parts of Europe. 

The technical documentation must, on the other hand, disn·gard 
to some extent the conditions peculiar to each country and dt•\·ote 
itself to general problems, defining their scope, their main component 
factors and the solutions which have been adopted, "ith an indira
tion of what results may be expected from them • 

••• 
The Health Committee, for its part, has endeavourrd to make 

adequate technical preparation in regard to the following qut·stions 
referred to it for that purpose : 

(I) The state of health in rural areas · 
(2) Medico-social policy ; ' 
(3) Xutrition ; 
(4) Rural planning. 
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1. The Stale of Health in Rural Areas. 

Dr. lcHOK, Professor at the Paris Statistical Institute, has con
sented to prepare two monographs, for which purpose he has had 
access to the archives of the Service of Epidemiological Intelligence 
and Public Health Statistics. The first of these monographs is 
designed as a general medico-statistical survey, covering vital 
statistics, general mortality, infant mortality and the incidence 
of the principal diseases in rural areas in Europe. The second will 
deal specifically with the problem of tuberculosis. 

A further monograph on typhoid fever is in course of preparation. 

2. JJ edico-Social Policy. 

This question ·will be of paramount importance for the 1939 
Conference. The Health Committee has accordingly prepared a 
documentary study of the methods in use in various European 
countries for raising health standards in rural areas, with particular 
reference to the extent to which the recommendations of the Euro
pean Conference on Rural Hygiene of 1931 have been applied. 
Secondly, in October last, the Health Committee organised a con
sultation, attended mainly by officers responsible for the direction 
of medico-social policy in certain typical European countries. 1 

This meeting gave them an opportunity of discussing the work still 
to be completed in preparation for the Conference. A Drafting 
Committee was set up to present a general technical report for the 

• The following attended the meeting : 
Dr. Rene SAND, Secretary-General of the Health Division, Ministry 

of the Interior and Public Health, Brussels ( Presidtnl) ; 
Dr. 0. ALKs, Director, Department of Public Health, Riga ; 
Dr. W. J. llABECKI, \'ire-Director, Public Health Servke, Warsaw ; 
I>r. J. BALTEANU, Profl"ssor of Hygiene, l'nivt>rsity of Jassy (Hou~ 

mania) ; 
Dr. C. vAN DEN II>:Ro, General Direl'lor of Public Health, The Hague ; 
llr. B.llonC.c. Direl'lor of the S<·hool o! Hygiene, Za~reb (Yugoslavia); 
Prnfc~sor n. CoMUIESCO, Secretary-General, Ministry of Public Health, 

Bm·harest ; 
Dr. Ch. FAucoNSET, Director, Federal Public Health Service, Berne; 
Dr. JS. 111. Goon"AN, Medical Olllcer, Ministry of Health, London ; 
I>r. II. JoiiAN, Secretary of State, Mint-try of the Interior, Budapest ; 
Dr. M. KACPRZAK, Chief of Division, Ministry of Labour and Sol'ial 

\\'elfure, \\'arsuw ; 
llr. A. STA>IPAR, late Director of the \'ugoshw Health Service, 
Za~n·b; 

Dr. J. To>~scaK, Dircl'lor, Stalle Institute of liy~iene, Budapest. 
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Conference, on the basis of a draft prepared by Dr. Rene SAND 
and Dr. KACPRZ.U\:. 1 

The report in question, entitled " General Survey of :Medico
Social Policy in Rural Areas", 1 after a general introduction, dl•als 
"ith the part played by curative mtdicine in rural ar('aS and the 
methods best adapted to provide the rural population with surh 
medical attention as is required. Prwenlil>t medicine is discuss('d 
in great detail, fundamental principles capable of rapid application 
at a reasonable cost being concisely outlined. The role of social 
insurance is treated in a special chapter, and a seri('S of notes h 
added on nutrition, physical training, rural planning and the 
education of rural populations in health matters. In a chaptl'r on 
"The Training of Doctors and their Assistants in Preventive and 
Social A~tion ",the need for training an adequate body of competent 
personnel, to establish the practice of public health as an integral 
part of rural life, is emphasised. 

A further note of a documentary character is being prepared. 
It traces the action taken in the various European countries in 
application of the recommendations of the 1931 Confer('nce on 
Rural Hygiene. 

3. Xutrition. 

In this sphere, the Health Organisa lion will Jay before the 
Conference the fruits of the activities of its Technical Commission. • 
The studies carried out under the auspices of the League of Nations 
have shown that there is a Jack of exact information on the condi
tions governing the diet of populations, particularly those in rural 
areas. Doubtless it is already clear that the state of nutrition is 
often defective; yet precise data as to the extent and real gravity 
of undernutrition are lacking in the great majority of countries, 
and there is accordingly little information availahle regarding the 
nature of the dietary deficiencies. 

It is therefore to be expected that the main concern of the Con
ference will he to investigate the· state or physical fitness and the 

• The following attended the meeting : 
Dr. Hen~ SAND (Pruidtnl) • Dr S 'I G Dr D 
d Dr lll K • • • • .. • (JODMAN, J•Ht.\!11 an • • ACPRZAK, •ee footnote on page 25 • • . 

: Bull. Hwlth Org., 1939, 8, 901. • · 
See the chapter dealing lpeelfteally with nutrition, on page 27 • 
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state of nutrition of rural communities, in order to determine what 
steps should be taken to remedy any defects of diet noted. 

In addition to a general survey of nutrition in European rural 
areas, the Technical Commission will lay before the Conference 
Professor B1owooo's work, " Guiding Principles for Studies on 
the Nutrition of Populations ".1 

Should national organisations undertake investigations into the 
general state of health and nutrition, the Technical Commission 
would be most willing to place the experience of its members at 
their disposal by appointing one of its members to give advisory 
opinions regarding the organisation of the investigations and to 
facilitate the study and comparison of results. 

4. Rural Planning. 

The programme of the Housing Commission included, as its 
third stage, a study of the rural dwelling and its outhouses and a 
survey of planning in rural areas. Work on these questions was 
begun in the latter half of 1938 in order that technical documentary 
material might be available by the time the Conference meets.• 

The method followed was the same as that applied in the sphere 
of medico-social policy. A tour of investigation was first carried 
out. This was followed by the consultation of a group of tech
nicians appointed by the various national housing committees 
(December 1938).• All the work which led up to the preparation 
of a general report is discussed in the section on " Housing ", to 
which the reader is refl•rred. 

B. NUTRITION 

As from 1938, the work of the Technical Commission was to be 
directed along two main lines : in the first place, in pursuance of a 
recommendation adopted by the General Advisory Health Council 
in 1937, it was to undertake the study of nutrition in Asia and 
tropical countries gl'nerally ; in the Sl'cond place, the Commission 
was to dl•nl with qualitative and quantitative surveys designed to 
bring any nutritional deficiencies to light. 

' St·c further comments on thls work in the section on" Nutrition ... 
I Soe I he section on" Housing "on page 82. 
I Soe Joolnolo on puKe 35. 
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In both cases, the work called £or \\'as the logical outcome of the 
Commission's previous activities.' In 1937, the Commission had 
laid down the general principles for the composition of a sound 
diet calculated to ensure optimum growth and body maintenance. 
At its 1938 meeting, the Commission added a series of conclusions 
relating chiefly to requirements in vitamins, inorganic constituents, 
fats and proteins, to the problem of milk and to the nutritive food 
requirements of infants. That work as a whole represented, so to 
speak, the charter of the Commission, and was necessarily of a 
general character. It had been clear from the outset that particular 
attention would have to be paid to the conditions obtaining in the 
Far East and in tropical and sub-tropical countries. 

It was also only proper to consider the question of the extent to 
which diet in common use in any part of the world falls below the 
standards recommended by the Commission. Since much material 
is available on the most suitable methods of investigation, the 
Commission's natural function is to examine those methods and to 
deduce definite conclusions regarding the technique to be applil•d 
for the twofold purpose of assessing the actual consumption of 
foods and the state of nutrition. 

1. Nutrition in the Far East, 
Tropical CountrieJ and Colonial TerritorieJ. 

A Special Committee of the Technical Commission met in August 
1938. Dr. W. R. AYKROYD, Director of the Nutrition Research 
Laboratories, Coonoor, India, was present.l 

1 The Committee's report Is published In the Bulle/in oflht lltallh Organisa
tion, 1938, 7, 666. 

The following attended the meeting : 
Sir Edward lt!ELLANBY, Secretary-General of the Medical Research 

Council, London (President) ; 
Dr. W. R. AVKROYD, Director of the 1'\utrlllon Research Laboratories 

Coonoor, India ; ' 
Dr. Ed. J. Bmwooo, Professor of Physiology at the University of 

Brussels; 
Dr. Lela E. BooHER, Chief of the Foods and 1'\uLrJUon Dh·hlon 

B?rea_u of Home Economics, U.S. Department of Agriculture' 
\\ asbmgton ; • 

Dr. Harriett CHICK, Head of lhe Dlvlslon of Nulrlllon Lister lnslllule 
London ; ' • 

Dr. L. S. I'RIDERICIA, Professor of Hygiene ot the University of c . 
hagen ; open 
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The Committee found thai th,e standards laid. down in its pre
vious reports in. regard to the physiological bases of nutrition were 
universally applicable and that they could be expressed in terms 
of the dietary habits of the various peoples. They rep~esent an 
ultimate goal to be aimed at in all countries. At the present time, 
however, in certain parts of the world, they are obviously out of 
immediate reach. In these circumstances, it becomes necessary 
to endeavour to raise the existing level of diets to a degree not 
beyond the bounds of practical possibility, but, at the same time, 
less remote from the optimum standard. 

With particular regard to the Far East and to tropical countries, 
the Committee considered that fuller information was required on 
dietary habits, the incidence of diseases connected with dietary 
deficiencies, and the nutritional value of local foods. It reached 
certain conclusions regarding national programmes of action with 
a view to improving the nutritional state, and urged, inter alia, 
that certain adjustments should be made in the sphere of agriculture 
to increase the production of protective foods. 

The function which the Health Organisation and the Technical 
Commission may discharge in this respect is 'to co-ordinate and 
assist by every means at their disposal the carrying-out of surveys 
by the various competent institutions. Negotiations are now in 
progress to enable the Coonoor Laborato{y to act as a liaison centre 
between such institutions and the Technical Commission. 

2. Survey of the Diet and the State of Nutrition 
of Population Groups. 

This question was first considered by the Technical Commission 
in November 1937. At the beginning of 1938, Professor E. J. 
BIGWOOD, of the University of Brussels, was invited to prepare a 
handbook laying down the principles to be followed in carrying 
out dietary surveys. His draft guide was examined in detail by 
the Special Committee which met in August 1938. It was published 

Dr. A. 1\IAYBR, Professor at the Coll~ge de France, Paris; 
Sir John BoYD ORR, F.R.S., Director of the Rowett Institute of Animal 

Nutrition, Aberdeen, 

Dr. W. Ph. KENNEDY, Professor of Physiology, Royal Coll~ge of 1\ledi
clne, Baghdad, attended the meeting as observ~r. 
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in its final form in March 1939 under the title" Guiding Principles 
for Studies on the Nutrition of Populations "and was communicated 
to National Nutrition Committees. 

Proceeding from the principle that a complete study ahould 
comprise both an enquiry into the food consumed and an investiga
tion of the effect of dietary habits on the state of nutrition, Professor 
BIGWOOD has divided his handbook into two parts. 

(a) Dietary Survtys.-Four types of dietary survey can be 
distinguished, and the author begins by examining them in the 
firstfour chapters of his report. In the first category, the investiga
tions cover the food supplies of the whole country, calculated with 
the help of statistics of production, imports and exports, but not 
necessarily indicating the quantities of foods actually consumed. 
This is an example of the purely documentary type of survey as 
contrasted with the other three types, which are directly concerned 
v.ith various social groups, with families· or with individuals. 
Although the methods applied in types 2, 3 and 4 vary, they have, 
nevertheless, certain features in common. They are examined in 
Chapter V, in which the author distinguishes between the weighing 
method, that of household record books and that of questionnaires. 
The first provide& a complete record of the quantities of foods 
consumed and the amoun~ available at the beginning and at the 
end of the period covered by the enquiry. A fairly accurate com
putation of the total consumption of the group, but not of the 
individuals composing it, can therefore be obtained. The household 
record-book gives results which are less accurate ; it is, however, 
an easier form of investigation and one less likely to cause an 
unconscious change in dietary habits while the enquiry is in pro
gress. The questionnaire method, lastly, can be applied in two 
ways : either the individuals concerned fill in the forms-which 
must then be of a simple character-or this is done by the Inves
tigators, in which case the replies will be fuller and more precise. 
. The ensuing chapters discuss the acope and duration of the 
surveys, the personnel required and the classification of foods. 
Chapter X is devoted to an analysis of the data and factors to be 
taken into consideration in establishing the physiological value of 
the diet. The author discusses the highly important question of 
food-composition tables, the computation of the energy-value of 
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the diet and its composition in respect of protective principles. 
Here the reader will find the essential facts concerning the energy
yielding elements, the biological value of proteins, the inorganic 
elements and vitamins. 

A further chapter is devoted to the study of the scales of family 
consumption coefficients which have to be used in comparing the 
results of enquiries concerned with groups of different age and sex 
composition. 

The last two chapters of Part I deal with diets from the economic 
standpoint and the statistical significance to be assigned to the 
results of the surveys. Since the investigator must necessarily 
confine his attention to a certain portion of the community, he 
must be able to determine how far observed mean values are likely 
to coincide with the true mean values for the whole. 

(b) Enquiries into the State of Nutrition of Populations.-Part II 
of the handbook, which is based on the conclusions of a group of 
experts who met in December 1936, 1 recommends three types of 
enquiry, each corresponding to different requirements. The first 
is adapted to large-scale demographic investigations or to a rapid 
preliminary classification of very large numbers of individuals. A 
record is made of the age,· sex, physical appearance, height and 
weight of each individual. In a·ddition, every child is subjected 
to a simple clinical examination. All children whose-diet appears 
to be deficient should undergo medical examination and be the 
subject of a medico-social enquiry with particular reference to diet. 

The second type of enquiry corresponds to investigations of a 
more detailed and more elaborate scientific character covering a 
limited number of individuals. The method is the same as that 
recommended for the first type, but it is supplemented by research 
into the diet of the child, an exhaustive medical examination, an 
enquiry into the economic and social position of the family, and by 
as many as possible of the following tests : additional somatometric 
data, photographs and tests specially designed to reveal any latent 
pre-deficiency condition. 

The third type of enquiry is of a bio-typological character. In 
addition to the tests required under the first type of enquiry, it 

' See Bull. Health Org., 1937, 8, 129. 
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involves a detailed scrutiny of morphological characteristics and 
biological functions. It must include, as far as possible, soma
tometric and physiological measurements, psychological tests, a 
full medical and psychiatric examination, research into dietary 
habits, and a review of the child's school record. 

The author assigns an important place to physiological methods 
capable of yielding early specific evidt•nce of unapparent conditions 
of pre-deficiency which clinical examinations fail to disclose ; he 
deals in particular detail with methods for detecting latent hypo
vitaminoses and iron deficiency. 

The handbook is completed by examples of surveys of various 
types in a number of different countries ; it also comprises a ter
minological index, bibliographical references and some twenty 
specimens of record cards and biometric tables. 

3. The Feeding of Refugees. 

During its August session, the attention of the Special Committee 
V.'lls drawn to the fact that, even in Europe, disturbing conditions 
existed in which the problem was no longer to lay down the bases 
for a satisfactory diet, but rather to prevent the population from 
dying of starvation. This was, more particularly, the position in 
Spain, and, to cope with it, the Society of Friends sought guidance 
in the preparation of an emergency diet for the refugees. 

The Committee suggested a diet of this character. It is com
posed of whole wheat, brewer's dried yeast, cod liver oil and 
various salts, and is so designed as to include vitamins and esst•ntial 
inorganic constituents. At the same time, the Committt•e pointed 
out that such a diet was at most adequate to sustain life and to 
prevent the appearance, during a limited period, of the more serious 
efTects of malnutrition. It could only be looked upon as an emer
gency diet, to be supplemented at the earliest possible moment by 
fresh foods. 

C. HousiNG 

In Augu~t 1937, t~e Housing Commission published a n•port 
on the hygiene of environmental conditions and noise-abatemt·nt.' 
At the beginning of 1938, it turned to the second part of its pro-

• " The Hygiene of Hou•ing ", Bull. ll•allh Org., 1!137, 8, 505. 
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gramme of work, which covers the manifold problems involved in 
the hygiene of buildings an4 dwellings and in na{ional urban and 

. rural planning. 

1. Insolation and Illumination. 

The Commission called a second meeting of experts in June 1938 
for the purpose of reviewing the work done since August 1937 on 
insolation and natural and artificial illumination in relation to 
housing and town planning.l 

The definition of human needs in the matter of natural and 
artificial lighting is a task calling for the collaboration of the bio
logist. the clinical physician, the ophthalmologist and the hygienist. 
But in order to ensure environmental conditions in keeping with 
the requirements laid down, the architect. the engineer and the 
town-planning expert must also be called in. Lastly, the assistance 
of the physicist. the climatologist and the meteorologist must be 
sought to determine the various radiation factors in man's environ
ment. Enough has been said to show how complex is the problem 
of insolation and illumination. 

• The following attended the meeting : 
Dr. W. MGRIKOFRR, Director, Physico-meteorological Observatorium, 

Davos, Switzerland (President); 
Mr. Harry BucKLEY, Honorary Secretary, National Illumination 

Committee of Great Britain, National Physical Laboratory, 
Teddlngton, England ; 

Professor Alfred GIOON, Director, .. Policllniqu~ medicale de l'Univer
site ", Basle ; 

Dr. James E. IVEs, Member of the American Committee on Hygiene 
of Housing, Washington, D.C. ; 

III. H. VAN DRR KAA, Chief Inspector of Public Health, The Hague ; 
Dr. Vojtech Kacu, Professor at the PolytechDicum, Prague ; 
Mr. Richard James LYTHOOS. Reader In Physiology of Sense Organs, 

University of London ; 
Dr. A. 1\hssENARD, Professor at the "~cole nationale superleure des 

Beaux-Arts and at the ~cole superieure des Travaux publics", Paris; 
1\lr. Cecil J. MoRREAu, Member of the Illumination Research Com

mittee of the Department of Scientific and Industrial Research, 
Gulldford, Member of the Science Standing Committee of the 
Royal Institute of British Architects, England ; 

Dr. Brunon NoWAKOWSKI, Professor of Hygiene, University of Wilno ; 
Ill. Th. NoWAKOWSKI, Architect, Director, Building Committee of the 

Town of Warsaw ; 
Professor J. PARISOT, Director, Health Institute, Nancy, President 

of the Health Committee and of the Housing Com1nittee of the 
Health Organisation ; 

Ill. Gunnar W. PLEIJEL, Architect, Stockholm. 

3 
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The experts' report1 covers the many aspects of the problem and 
brings together all the available knowledge on the question. It 
begins with a consideration of the climatology of natural radiation . 
and sets out the methods employed to provide the amount of such 
radiation which is needed by the individual. It sums up the resul~ 
of research into the thermal, visual, physiological, psychological and 
bactericidal effects of radiation from the sun and the sky and defines 
human needs in this respect in the light of present knowledge. 

The second part of the report deals "ith the methods at the dis
posal of engineers, architects and town-planning experts for adapt
ing their plans and projects to conditions of insolation and illumi
nation in keeping with the requirements of modern hygiene. It 
deals v.ith the orientation of buildings, fenestration, the space 
between buildings, building materials and the necessity for open 
spaces in the shape of gardens, recreation grounds, playing-fields, 
swimming-pools, etc. 

The last part of the report is devoted to physiological and psy
chological questions connected with natural and artificial lighting. 
Due prominence is given to the visual functions--elso a complex 
question, since visual efficiency is determined by a variety of 
factors. The investigations hitherto carried out show that the 
problem of optimum lighting is essentially economic and technical 
in character. 

In this connection, it is to be observed that, as further progress 
is made, the public becomes more exacting ; the standards in force 
for the lighting of dwellings have accordingly risen steadily in the 
various countries. New technical methods in architecture and 
town planning are being applied to a growing extent. They bring 
an ever-increasing proportion of sun and light to citizens who, up 
to now, have been more or less deprived of tltem. It is, however, 
still necessary to continue these efforts if a complete solution is to 
be found for what is one of the most important social problems of 
the present time. 

2. Rural Housing and Planning. 

Since the special problems involved in rural housing and planning 
appear on the agenda of the European Conference on Rural Life, 

1 Bull. HtaUh Org., 1938, 7, 581. 
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the Housing Commission has been called upon to make a technical 
contribution to the prepara'tory work of the Conference. 

The European Conference on Rural Hygiene held in 1931 had 
already drawn attention ta the importance of" sanitation", this 
term being taken in its wide sense as implying the creation of an· 
area both healthy and productive, through measures for the disposal 
of sewage and refuse, supplies of drinking water, a healthy and 
comfortable type of dwelling, a scientific use of the soil, land 
improvements and bonification. 

A meeting of experts was held in December 1938, attended by 
representatives of the various national housing committees. 1 The 
discussions centres on a report prepared by l\1. M. VIGNEROT, Chief 
Engineer of the Service du Genie rural, of the French Ministry of 
Agriculture, after a study tour covering Belgium, Czecho:Siovakia, 
Latvia, the Netherlands, Poland, Sweden and Yugoslavia. 

The experts reaffirmed the view that rural planning implies the 
institution of a healthy mode of life in a productive environment, 
and that it is a necessary basis for all measures for the sanitary and 
social protection of the community. Without doubt it represents 
one of the most important factors in the social rehabilitation of 
agricultural populations. It contributes to the improvement of 
their living conditions, which are universally recognised as too 
marke~ly inferior to those of urban communities. 

l\1. VIGNEROT's report, entitled " Rural Housing and Planning ", 
examines in turn the conditions for the rational planning of the 

1 The following attended the meeting : 
Professor J. PARtsOT, Director, Health Institute. Nancy, President 

of the Health Committee and of the Housing Committee of the 
Health Organisation (President) ; 

Dr. N. 1\f. GooDMAN, Medical Officer, Ministry of Health, London ; 
Mr. H. VAN DER KAA, Chief Inspector of Health, !llember of the 

National Housing Committee, The Hague ; · 
1\fr. W. F. J. 1\f •. KRuL, Director, State Bureau for the Supply of 

Drinking Water in the Netherlands. The Hague ; 
1\f. V. MADERA, !lluniclpal Engineer, PraRUe : 
1\f. Anders 0. l\loLtN, CJvll Engineer, Stockholm ; 
M. z. RuDoLF, Engineer, Chi~f of the Sanitary Engineering Division, 

1\linlstry of the Interior, Warsaw ; 
M. F. SENTENAC, General Inspector for Roads and Bridges, Chid of 

the Services of Water-snpply and Sanitation, Paris ; 
M. Ill. VtoNEROT, Rural Engineer, Paris ; 
Dr. H. A. WHITTAKER, Director, Division of Sanitation, State Depart

ment of Health, 1\linneapolis, U.S.A. ; 
Dr. Nils H. WRANNB, Chief l\ledlcal Inspector, Llnkoping, (Sweden). 
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rural dwelling and its outbuildings wit)l due regard to the health, 
comfort and work of the agriculturist and of the housewife. It 
next deals with the organisation of the communal life of the village : 
public v;orks, buildings and the equipment required to provide for 
the common needs of a more or less closely settled community. 
The author then turns to questions of planning which are of concern 
alike to villages and to isolated farms : supply of drinking-water, 
electricity and gas and disposal of sewage and refuse. 

The last section of the report is concerned with forms of propa
ganda designed to reach the individual in his native environment. 
to make him realise what is required to raise rural standards of 
living, and to awaken in him a desire for suitable measures to improve 
his conditions of existence. 

3. Planning. 

In the preparatory studies for the 1939 Conference, the Housing 
Commission has dealt with problems of planning simply from the 
standpoint of rural areas. Its current programme of work includes 
the study of the health quest!ons connected with urban planning, 
zoning, the provision of open spaces, the planning of water resources, 
the disposal of sewage and refuse, measures to combat air-pollution, 
communications and transport. etc. The Commission will probably 
meet again towards the end of June 1939 and will then survey the 
results of the work done under its auspices during the past three 
years. 

D. PHYSICAL EDUCATION 

By the beginning of 1938, the Health Committee had practically 
completed the preliminary studies it had decided to carry through 
bef~re going into the substance of the fundamental problems 
connected with physicaJ development and fitness. This preliminary 
stage culminated in the publication of a general report entitled 
" Physique and Health " by Dr. C. WROCZVNSKI Chief Medical 
Adviser to the Polish Ministry of National Educaii~n.l 

1 BulL Health Org., 1937, 8, 551. 



OF THE HEALTH ORGANISATION 37 

In July 1938, the Health Committee called together a Committee 
of Rapporteurs 1 to examine the following items : 

(a) Discussion of the results of research work so far carried 
out on the physiological effects of physical exercise ; definition 
of the conclusions to be derived therefrom, with a view to 
formulating the physiological bases of rational physical educa
tion; 

(b) Preparation of a programme of studies to supplement 
the results of research work so far carried out ; 

(c) Preparation of a list of somatometric and functional 
texts to be recommended for the purpose of measuring physical 
fitness and form in individuals. 

In their report,• the Committee of Rapporteurs drew attention 
to the meagre nature of the scientific information so far available 
concerning the physiological consequences of physical exercise. 
The Rapporteurs nevertheless laid down a series of rules which 
should be followed by those who take physical exercise. They 
urge the desirability of its being undertaken under medical super
vision, and emphasise the fact that the ·aim should not be to develop 
champions but to benefit the whole community. They stress the 
inadvisability of allowing strenuous competitions between widely 
differing categories of individuals, especially children and adults, 
and make suggestions concerning the proper distribution of phy
sical exercise during the day, during the week and in relation to 
meals. 

In view of the present dearth of scientific evidence on the subject 
of physical education, the Rapporteurs drew up a programme of 

1 The following attended the meeting : 
Dr. H. LAUOIER, Professor of Physiology at the Sorbonne, " Diredeur 

de Ia Recherche sclentillque au Minlstere de !'Education nationale ", 
Paris ( Pnsidtnl) ; 

Colonel A. BAUER, President of the Swiss National Association for 
Physlral Education, Berne ; 

Dr. J. DILL, Professor of Industrial Physiology, Fatigue Laboratory, 
Harvard University, Boston ; 

Professor E. HANSEN, Director of the Institute for the Theoretical 
Study of Gymnastics, Copenhagen ; 

Dr. B. A. McSWINEY, Professor of Physiology, Sherrington School of 
Physiology, St. Thomas's Hospital, London ; 

Dr. C. WaoczYNSKI, School Medical Inspector at the Ministry of Edu
cation, Warsaw. 

1 Bull. Htal/h Org., 1938, 7, 609. 
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laboratory rest•arch, the results of which may prove suitable as a 
basis for a rational scheme of physical education. Tite programme 
includes physiological, anthropometric and psychological research. 
It is designed to reveal the effects of physical exercise on the 
functions of the body and the specific efft•cts of different types 
of exercise at different ages. It also includes a study of the 
characteristics of athletic types in different countries and aims at 
defining the relationship between intellectual and physical deve
lopment. 

The Committee, in addition, drew up a provisional medical 
examination form. Urging the desirability of standardising such 
examinations for all countries, it expressed the hope that it might 
be possible, on the basis of observations from health administrations, 
official organisations and experts, to prepare a standard record 
card suitable for general adoption. 

The report has accordingly been forwarded to official adminis
trations and institutions for their comments. 

III. EPIDDIIOLOGY AXD HEALTH STATISTICS 

A. EPIDEliiOLOGICAL INTELLIGENCE SERVICE 

There are really outstanding events to record in the working of 
the Service, which proceeded normally. 
' :Ifle Weekly Epidemiological Record, of which the number of 

copies has had to be increased, was modified in certain details, 
chiefly by the deletion of various incidental data. This has made 
it possible to give greater prominence to new information concerning 
pestilential diseases communicated by the Singapore BU..eau. It 
has also been possible to do more justice to the numerous abort 
articles prepared by the Service on various contagious diseases, 
such as poliomyelitis in autumn and inlluen1.a in winter. 

The Annual Epidemiological Report appeared at the end of 1938. 
The figures published in it relate to the demography aspects and 
the frequency of contagious diseases in 397 large towns (with a total 
population of 155 million) and in upwards of 150 countries and 
territories having a total population of 1,961,000,000 (!l3% of the 
population of the world). These data have been checked as far as 
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possible by the natiqnal health administrations or statistical ser· 
vices before publication. . 

The disturbances in China have inevitably made it very difficult 
to continue the relations of the Eastern Bureau with Chinese ports. 
Nevertheless, the Bureau was able to maintain regular contact 
with most of these. The Anti-Epidemic Commission sent to China 
also communicated regular information regarding health conditions, 
especially in connection with the frequency of cholera, smallpox 
and typhus among the refugees. 

After Japan's decision, in the autumn of 1938, to cease all co-ope
ration with the technical organs of the League of Nations, the 
Eastern Bureau was informed that the Japanese authorities would 
henceforth confine themselves to supplying the information 
stipulated in the International Sanitary Convention of 1926. They 
therefore report only the first cases of plague or cholera, epidemics 
of typhus and smallpox and the measures taken in regard to 
quarantine. 

The Government of India has recently decided that the epide
miological intelligence now being communicated weekly by cable 
to the Bureau should no longer relate only to some of the important 
ports but should now include all Indian ports which have inter
national traffic. 

As stated in last year's report, an investigation was undertaken 
in 1938 to enquire into the practicability of broadcasting the Singa
pore Bureau's Bulletin on short waves from the Radio-Nations 
Station at Gene'va. Since Saigon and Antananarivb have ceased 
to broadcast this message on long waves, listeners in various parts 
of Australia, New Zealand and South Africa have experienced 
considerable difficulty in picking it up. 

This investigation gave a satisfactory result, and the new broad
casts in AA code were started on February 17th, 1939. 

Arrangements have also been made with the British naval 
station in Singapore, which began to broadcast the message in the 
AA code on June 9th, 1938. However, these new broadcasts are 
still in the experimental stage, and are liable to such modifications 
in regard to time and wavelength as the authorities concerned may 
desire. 
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B. DECENNIAL REVISION OF INTERNATIONAL LISTS 

OF CAUSES OF DEATH 

In 1938, the French Government summoned the International 
Conference for Revision, which sat from October 3rd to 7th. 1 As 
in 1929, the technical preparations for the Conference were entrusted 
to a Joint Committee set up by the International Institute of Sta
tisti~ and the Health Organisation.• The secretariat of the Com
mittee, and of the Conference itself, was provided jointly by the 
Institute and the Epidemiological Intelligence Service, the latter 
being responsible more especially for the technical side. 

The Conference made no far-reaching changes in the three 
nomenclatures, ·which contain 200, 87 and 44 titles respectively : 
it adopted a list of causes of still birth. 

1 The Bureau of the Conference wu composed as follows : 
Professor M. TIFFBNBAU, Dean, Faculty of &fedlclne, Paris, Pnsidtnl ; 
Dr. 1.. DB BERABDINIS (Italy). Dr. F. W. BURODDRPBR (Germany), 
Dr. DUNN (U.S.A.), Dr. IVERSEN (Denmark) and Sir Humphrey RoLLEa
TOM (England), Vice-Pruidtnt. ; M. ~Iiebel HUBER, Preald~nt of the 
Joint-Committee, Stentary-Gentral of the Conference; Dr. Y. BIRAUD, 
of the League of Nations Secretariat and M. BUNLS, of the " Statl•tique 
generale de Ia France ", V ice-Stentoriea General. 

• The composition of the Joint Committee was as follow. ; 
lnlernalional 1/l.lliluU of Slollsllca : 

Dr. 1.. DB BBRABDINIS, Head of the DemO!P'Bpblc Statistics Dlvbion 
of the Central Institute of Statistics of Italy ; • 

Dr. A. BoHAC, Vlce-Presldrnt of the Statistical Office of Czecho
Slovakia; 

Dr. C. BBiiscHWEILER, Director of the Swl11 Frderal Bureau of Statla
tics· 

Dr. F.' W. BuRoniiRPER, Director of the Reich Statistical Office ; 
M. M. HUBER, Honorary Director of the French General Statbtlcal 

Office; 
Dr. N. M. JoSEPHUS JITTA, President of the General Council of 

Public Health of the Netherlands. 

Health OrganiiOlion ofllw League of Nallons: 

lillie. J: BACKER, Chief of the Division of Demographic Statistics of 
the Norwegian Centul Statistical Bureau • 

Professor Haven EM ERION, Chairman or the 
0

Nomenc:lature Committee 
of the American Public Health A11oclallon • • 

Dr. M. KACPBZAJC, Chief of Dlvlalon, Mlnls~y of Labour and Social 
Welfare, Warsaw; 

Dr. S. MANuru, Director or the Central lnolltuta of Statisllct of Ron
mania; 

Sir Sylvanus P. VIVIAN, Registrar-General of England and Wales. 
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These new lists are to be applied as from January 1st, 1940. 
They are published, with the recommendations of the Conference, 
in the Bulletin of the Health Organisation.• The ~(llluel_ interna
tional du Nomenclatures, which contains the Minutes of the Confer
ence and the list of the terms for inclusion in or deletion from each 
of the titles, has been published under the auspices of the French 
Government, With the financial assistance of the International 
Institute of Statistics and the technical assistance of the Epide
miological Intelligence Service. For the first time, the English and 
American editions of the nomenclatures tally with it in all respects. 

The Conference recommends that the Joint Committee should 
remain in existence, to prepare for the decennial revision in 1948 
and, in the meantime, to continue the preparation of the interna
tional lists of diseases. This task will entail much technical labour, 
but it will facilitate both the national and international compari
son of statistics compiled by health administrations, social insurance 
organisations, hospitals, military health services, etc. In the 
closing months of 1938, the Commission internationale de standar
disation et d'etude du materiel sanitaire 1 requested the Health 
Organisation to undertake an investigation, for the benefit of mili
tary health services, into the question of the uniform, simple and 
practical nomenclature of diseases. 

C. HEALTH INDICES 

The investigations on health indices undertaken by the Health 
Organisation are intended to provide an assessment of the state of 
health of a community in all its various aspects and to make infor
mation available as to the effect upon it of geographical, social and 
economic conditions and of public health measures. The first 
stage of these investigations resulted in the publication of a general 
survey, comprising a draft scheme of Health Indices prepared by 
1\I. SrouMAN and M. FALK.• 

This was accompanied by an account of an experimental applica
tion of such a scheme to the City of New Haven in the t:nited 

1 Bull. Htallh Org., 1938, 7, 945. 
1 Of the International Red Cross Committee. 
1 Bull. Htallh Org., 193tl, II, 901. 
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States. Similar experimental studies were carried out later in 
. Brussels x and in the rural district of 1\lezokiivesd 1 in Hungary. 

These showed that the scheme of indices of l\1. SrouMA!II and 
l\1. FALK required certain modifications in order to make it adaptable 
to local conditions. 

Entering upon the second stage of its work in this field, the 
Health Committee accordingly convened a meeting of statisticians 
and rural hygiene specialists (April 1938) ; 1 to prepare a kind of 
catalogue of indices which may be regarded as being the most 
typical and easiest to apply in the health surveys to be carried out 
in rural areas (document C.H./1331(1)). 

In the course of the third stage of its work, the Health Committee 
set up a Committee on Health Indices, which met in October 
1938,& and prepared the first draft outline of a standard report, 
such as might be used to show the health conditions obtaining in a 
whole country or in a given area.• The model is intended to apply 
equally to rural, urban or industrial areas, or to a whole country. 
It comprises three principal parts : indices of vitality and health 
(demography, mortality and morbidity), environmental indices 
(external environment and social environment), indices of public 
health activity (personnel and equipment of health services and 
other medico-social services). 

The Committee hopes that this report may be of value for ela
borate health surveys carried out for the purpose of assessing the 

• Bull. Htallh Org., 1938, 7, 122. 
• Ibid., 1937, 8, 766. 
1 The following attended the meeting : 

Dr. J. BALTEAJ•<U, Professor of Hygiene, Faculty of !lledlclne l'nl· 
venity of Ja'"y (Roumania) ; ' 

Dr. B. Boncrc, Directo~, School of Hygiene, Zagreb (Yugmla,·la) ; 
Dr. ,M. KACP.RZAK, Chref of Service, 1tfinlstry of Labour and Social 

W elfare, Warsaw ; 
Dr. KLIMA, Chief of the Statistical Division, Stale ln•titute of H•·gtene 

PTague; ~ ' 
Dr, J. Toxscr~~:, Director, State Institute of Hygiene, Budape•t. 

• Tbe following attended the meeting : 

Dr. R. 1tl. ATWATER, Executive Secretary, American Public Health 
As50Ciatlon, New York ( Pruidtnl J • 

Dr. _1tl. KAcPRZAX, Chief of Service, '?tfinlstry of Labour and Social 
Welfare, Warsaw ; 

Dr(E~gl!tAd~"· 1tledlcaJ Officer of Health, 1\laldenhead, Derks 

Dr. J. TOMICtK Director Stale I tit le I 
• Bull. Heal/h Org., 19Jg, I, 60, ' 111 u o Hygiene, Dudape•t. 
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health conditions obtaining in a given population, its living condi
tions and the work of the health services. The use of the model 
report and of the numerical indices provided would enable a com
parison to be made between the situation existing in. two areas or 
countries or in the same area at different dates. 

IV. BIOLOGICAL STANDARDISATION 

1. Sera. 

The tasks of the serologist members of the Permanent Commission 
on Biological Standardisation when they met in October 1938 1 

were : to decide the adoption of standards for sera not yet included 
among the twelve already standardised, to provide for the replenish
ment of the stocks of certain standard preparations of which the 
demand had exceeded expectations and to reconsider certain of the 
previously adopted standards whose use had raised new theoretical 
and practical problems. To guide them in their discussions they 
had at their disposal no fewer than twenty-one original memoranda, 

• The following were present : 
Dr. Th. IIIADSBM, Director of the State Serum Institute, Copenhagen 

(President) ; 
Dr. Percival HARTLEY, Director of the Department of Biological 

Standards, National Institute for Medical Research, Hampstead, 
London; 

Professor L. HtRSZFBLD, Director of the Department of Bacteriology 
and Experimental Medicine of the State Institute of Hygiene, 
Warsaw; 

Professor C. IoMssco-MIHAIBSTI, Director of the Sera and Vaccine 
Institute" Dr. T. Cantacuzlno ", Bucharest ; 

Professor Louis MARTIM, Director of the Pasteur Institute, Paris ; 
Professor A. SoRDBLLI, Director of the Bacteriological Institute of 

the National Department of Health, Buenos Aires. 

The following also attended the meeting as experts : 
Dr. E. GRASSBT, South African Institute for Medical Research, Johan-

nesburg ; 
Dr. Jobs. IPSB!f, State Serum Institute, Copenhal!en ; 
Dr. F. KAU~FMAMM, State Serum Institute, Copenhaf!ell ; 
Professor E. LECLAIMCHE, Director of the " Office International des 

Eplzooties ", Paris (attended the meeting on October 21st) ; 
Dr. Margaret LLEWELLYN SMITH, National Institute for 1\ledica\ 

Research, Hampstead, London ; 
Professor Ill. WBINBBRO, Pasteur Institute, Paris ; 
Mr. P. ARUCE WHITE, National Institute for l\ledlcal Research, 

Hampstead, London. 
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the result of the experiments conducted during the last two years. 
These papers and the report of the Commission have been published 
in a number of the Bulletin devoted specially to biological standar
disation.• 

Although the assays effected in relation to the international 
standard for tetanus antitoxin were satisfactory for purposes of 
practical routine work, it was none the less true that the concordance 
of results was not as good as may be expected from a biological 
assay in spite of the many variable factors involved. In order to 
determine how far the factors likely to produce variations could 
be eliminated, the Commission drew n11 in 1934 an extensive 
research programme, the execution of which was entrusted to the 
laboratories of Buenos Aires, Bucharest, Copenhagen, Hampstead 
and Washington. From the numerous assays performed under 
this scheme, it appears that the variations observed are not due 
to any lack of accuracy.of the test itself, but to the circumstance 
that the toxins display qualitative differences. The toxin is thus 
the main factor, among the various influences likely to affect the 
precision of assay. 

This raises a question of principle-namely, can the factor of 
variation inherent in the. toxin be eliminated by recourse to a test 
toxin which would be distributed at the same time as the standard 
serum ? If this were ao, the Commission would be called upon to 
select a toxin and to have it prepared in sufficiently large quantities 
to enable the official institutes and factories to use it for the test 
of their tetanus antitoxin production. 

But as Professor SoRDELLJ pointed out, this is not all. On the 
evidence of the assays conducted at various levels-that is to say, 
in which different doses of toxin have been taken as indicators of 
neutralisation by serum-it may be asked how far the antitoxin 
unitagewhich is given on tetanus antitoxin ampoules really indicates 
the prophylactic or therapeutic activity which the serum is capable 
of exerting. This is a theoretical question of great importance, but 
one, however, which is not of practical moment, since the sera 
supplied at the present time are inade up of mixtures in which the 
qualities peculiar to the various antitoxins-their " avidity " In 
particular-offset each other. 

1 BuU, Heallh Org., 1938,7, 683, 
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In both these matters, the Commission held that further research 
was necessary ; this will be undertaken on the lines of a pre-arranged 
plan in the Institutes of Buenos Aires, Copenhagen and Hampstead. 
The frrst problem will be to see whether the variations in titre 
observed when using toxins prepared from the same strain and by 
the same methods are smaller than those observed when the tests 
are performed with toxins prepared by different methods. Secondly, 
fuller information is needed about the nature and properties of the 
reagents, their method of preparation and their interaction, so as 
to obtain for samples of tetanus antitoxins potency values more 
accurately representative of their clinical activity. 

It would be a mistake to infer from the above that the adminis
trative control of tetanus antitoxin is valueless. The tests made 
in Great Britain and at Copenhagen with ten different toxins have 
shown that, in 99% of assays, the range of variation lay between 
73.5% and 136%. Since the variations in titre to be expected 
under such divergent experimental conditions--which, as a matter 
of fact, reflect those of routine work--are now known, control is 
facilitated, for any antitoxin with a titre between the given limits 
can be regarded as acceptable. · 

Professor WEINBERG's observations on the assay of gas gangrene 
(perfringens) antitoxin led to similar conclusions-namely, that, 
in order to obtain comparable data in all laboratories, the same 
standard serum and the same sample of toxin should be used. The 
latter should contain all the antigens of the perfringens bacillus-
or, at least, most of its harmful components--since only a serum 
prepared from such a toxin could be taken as a suitable standard. 
As, however, no such serum has yet been prepared, the comparative 
assays should for the time being .be carried out in relation to the · 
international standard antitoxin and with a single test toxin. 

In view of Professor WEINBERG's interesting observations, the 
Commission instructed the Copenhagen Institute to prepare a 
large quantity of perfringens toxin. This toxin will be distributed 
to interested laboratories, for the purpose of carrying out further 
investigations into problems relating to the determination of the 
potency of perfringens antitoxins. 

The standardisation of the anti-snake venom sera is still in its 
initial phase, the Commission having decided for the moment to 
limit consideration to the venoms of European vipers. As a result 
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of investigations carried out jointly by the Copenhagen and Zagreb 
Institutes, a method of assay has been worked out ; it was also 
sho·wn that anti-viper serum should be standardised in relation to 
the ,·enom of V. aspis, which is found in the south of France and 
north of Italy, and V. ammodytes, which occurs in the Balkans, and 
that a standard serum would have to be established and a standard 
,·enom used for each of these species. If all experimenters used the 
same venom for assay purposes, it would be possible to express the 
potency of a serum in terms of the number of milligrammes of venom 
neutralised. In this way, the use of the vaguer criterion of lethal 
doses neutralised as a means of expressing the strength could be 
a voided. The tests are being continued, the chief difficulty being 
the constitution of stocks of standardised venom of the right quality. 

Two international standards of anti-pneumococcus serum-
namely, those corresponding to types I and III-were adopted in 
1934. Since then, the serum therapy of pneumonia has made 
great strides; thirty-two types of pneumococcus have been identified 
and this has made it possible to provide for the swift determination 
of the type of causative agent concerned and for treatment by means 
of the homologous serum with the striking clinical results which are 
now common knowledge. The question arose, therefore, whether 
standards should be established for other types, especially those 
most frequently encountered. Since this question is, at present, 
at a stage in which fresh developments are constantly taking place, 
the Commission took the view that no further anti-pneumococcus 
serum standards need be set up for the time being. 

The study of anti-anthrax serwn standardisation has been further 
prosecuted by the Bucharest and Szeged Institutes. Research 
has been specially directed to the elucidation of the part played 
in the immunisation process by the capsular antigen of the anthrax 
bacillus. This research is, however, still in its initial phase ; it 
will be continued on more extensive co-operative Jines, the Paris 
Pasteur Institute and the Buenos Aires Bacteriological Institute 
having promised their support. . 

So far as tuberculin is concerned, the Commission thought it 
essential to establish side by side with the standard for Koch's 
old .tuberculin se~ up in 1931, a subsidiary standard consisting of 
punfied tuberculm produced in a synthetic medium and corres
ponding to the preparation known in the Vnited States as" purified 
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protein derivative" (P.P.D.). The advantages of this type of 
tuberculin are obvious ; it gives solutions which remain stable for 
nearly a month, it is sufficiently active to be used in diagnostic 
tests on cattle and yields about the same percentages of positive 
reactions with a two-injection Mantoux test as the old tuberculin 
with three injections. The preparation of this new standard has 
been entrusted to the Copenhagen Institute. 

The Commission decided to replace the international staphylo
coccus antitoxin standard, the stock of which was nearing exhaustion, 
by a new preparation, and to label this " international staphylo
coccus u antitoxin standard". It has recently been shown that 
the staphylococcus produces various kinds of toxin (u, IJ, y) and 
that there are corresponding antitoxins endowed with distinct 
properties. Now the international standard antitoxin was obtained 
with a typ~ toxin. The Copenhagen Institu~e has, however, 
been requested to prepare an antitoxin of type ll, in order to provide 
fQT the contingency of its being used in the treatment of staphy
lococcus infections. 

The Commission had before it a proposal for the establishment · 
of a Sordelli antitoxin. The question of the Sordelli bacillus is one 
which is primarily of interest to the American continent, where 
cases of infection by this organism have been reported much more 
frequently than in Europe. In these circumstances, the antitoxin 
chosen as the international standard was that of the Washington 
Institute, the unit of activity to be defined only when a series of 
comparative assays have been carried out. 

Dr. A. FELIX kindly allowed the Commission to see, before publi
cation, his report on the_ standardisation of anti-typhoid serum.l 
The Commission was of opinion that this memorandum should be 
taken as the basis of a ·comparative investigation and that the anti
typhoid serum prepared by the Lister Institute of London should 
not be used for this work, in which the Bucharest, Buenos Aires, 
Copenhagen, Joahnnesburg, London, New York, Paris, Santiago 
de Chile and Warsaw Institutes have agreed to participate. 

As in previous years, the Copenhagen Institute has compared the 
potency of certain national diphtheria antitoxin standards with 
that of tl1e international preparation. The degree of concordance 

• See Journal ofl/ygient, 1938,38, 750. 
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observed was highly. satisfactory. The assays have, however, in 
some cases; revealed differences in potency not exceeding 5%
and therefore of no practical importance-according to whether 
they were performed by Ehrlich's method or by the intracutaneous 
route on the rabbit. Ehrlich's method should of course still be 
regarded as the fundamental basis of these assays. . 

The Commission had also to pronounce upon the conclusions of 
.the report of the experts who met in London in November 1937 
to study the standardisation of the agglutination tesu, more particu
larly the Widal test. A noteworthy conclusion is that recommending 
the creation of an International Centre from which it would be 
possible to obtain standard sera, standard suspensions and standard 
cultures, and so make the results of the Widal test more uniform 
and more inter-comparable. 

The experts further considered that certain rules should be 
observed-namely, that separate suspensions should be used for the 
estimation of H and 0 agglutinins, that the suspensions should be 
killed and preserved and that their agglutinability be standardised. 

Several members of the Commission objected to the technique 
recommended ; it was pointed out that much clearer agglutination 
was obtained by the action of a specific bactericidal serum on a 
dilution of the corresponding culture than by using washed bacteria. 
The Commission accordingly thought that investigations should 
be made with a view to ascertaining whether it is preferable to use 
a standardised bacterial suspension or a dried preparation of bac
teria, and how, by the use of purified 0 and H antigens, the most 
highly specific agglutinating sera may be prepared. In the mean
time, it would be helpful, however, if &A international centre could 
supply suspensions and agglutinating sera, to facilitate further 
comparative research in this field. 

Lastly, the Commission was glad to learn that. with the help 
of the Commonwealth Fund, an International Centre for the Iden
tification and Classification of Salmonellre had been set up at the 
Copenhagen Institute. 

2. Vitamin B1• 

_Last year'a report hinted that the international atandard, con
stituted by an adsorption woduct of vitamin B1 prepared by the 
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Seidell method, would shortly be replaced by the pure crystalline 
vitamin B1• This replacement is now an accomplished fact. 
Through the generosity of American, German and Swiss factories, 
the Hampstead Institute was able to collect 70 grammes of synthetic 
(aneurin) vitamin B1 hydrochloride. Samples of the substance 
were then handed over to twenty-two laboratories,which determined 
its potency in terms of the existing standard. Thirty-one tests 
made by eight diiT.erent methods revealed a very satisfactory degree 
of concordance, so that the average value of 3y of pure vitamin 
may be taken as the potency equivalent of an international unit. 

The results of these tests have been referred to the experts who 
participated in earlier international conferences for the standardi
sation of vitamins. They unanilbously recommended that the 
tested sample of synthetic vitamin B1 hydrochloride should be 
adopted as the international standard, and that the unit-the value 
of which remains unaltered notwithstanding the change made in the 
standard preparation-should be defined as the potency of 3 micro
grammes of this substance. This recommendation was subse
quently approved by the members of the Permanent Commission 
on Biological Standardisation, and the international standard 
preparation now issued by the Hampstead Institute is therefore 
the pure vitamin B1• 

3. Third Conference on the Standardisation of Hormones. 

Whereas the first two Conferences were concerned with the 
establishment of standards for sex hormones, the third Conference I 

1 The following attended the meeting : 
Sir Henry H. DALE, K.B.E., M.D., F.R.S., Director, National Institute 

for Medical Research, Hampstead, London ( Pnsidtnl) ; 
Professor S. AscHHEIM, Laboratolre d'Embryologie comparee, Collel'(e 

de France, Paris ; 
Dr. D. K. M. CHALMERS, National Institute for Medical Research, 
·London; 

Professor J. B. COLLIP, F.R.S., Department of Biochemistry and Patho
logical Chemistry, McGill University, Montreal ; 

Professor H. M. EvANS, Institute of Experimental Biology, University 
of Calllornla, Berkeley (U.S.A.) ; 

Dr. C. HAMBURGER, State Serum Institute, Copenhagen ; 
Professor E. LAQtrEtrR, Director, Pharmaco·Tberapeutlsch Labora

torlum des Unlversltelt, Amsterdam ; 
Dr. A. S. PARKES, National Institute for l\lodical Research, London ; 

4 
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dealt \\ith the standardisation of the hormones of the anterior lol'e 
of the pituitary gland and analogous principles found in urine or 
serum. Though some of those hormones have only recently been 
isolated and their clinical use is, hence, still limited, experience 
shows that it is always better, in biological standardisation, to 
forestall developments, and not wait until different units based on 
the appearance of a given reaction in a particular animal have 
found their way into laboratory practice. Bdore, however, any 
of these hormones could be standardised, a certain supply had to 
be collected to serve as the stork of international standard. This 
has only been possible thanks to the generous help of several 
manufacturers, to whom the Commission herewith desires to express 
its gratitude. 

In the case of the gonadotrophic substance of human urine of 
pregnancy, the various samples received were assayed and then 
mixed, after some of them had been diluted to adjust them to the 
mean potency value. This mixture, after further dilution \\ith an 
equal quantity of inert material, constitutes the international 
standard. The unit is defined as the specific gonadotrophic activity 
of 0.1 milligramme of this preparation. The Hampstead Institute 
\\ill shortly begin to issue this standard. 

The standard preparation for the thyrotrophic substance of the 
anterior lobe of the pituitary gland was obtained in the same way, 
except that a particular sample was selected as a provisional 
standard of reference for the assays ; control test will have to be 
made before this sample~.25 milligramme of which will correspond 
to one unit of activity---(:Bn be issued as an international standard. 

Dr. 0. RIDDLE, Carnegie Station for Experimental Evolution Cold 
Spring Harbor, Long Island, N.Y. ; ' 

Dr. Ph. E. SMITH, Professor of Anatomy, Columbia t:niversity, Col· 
lege of Physicians and Surgeons, New York ; 

Dr. F. C. Youso, National Institute for Medical Research, London, 
The following also attended the meeting as observers : 

Dr. R. W. BAns, Carnegie Station for Experimental Evolution Cold 
Spring Harbor, Long Island, N.Y. ; ' 

Professor B. A. HOU85AY, Institute of Physiology University or Bueno• 
M~; ' 

Dr. R. ~IORICARD, Chief of the Laboratory Gymecological Clinic of 
the l:nivenity, Paria • ' 

Drz!itty PossE, Acting Director, Station for Experimental Zoolol(y, 
logical ln•Utute of the Univeroity, Geneva. 
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The Conference had to be content with indicating the procedure 
to be followed in standardising the lactogenic hormones of the 
anterior lobe of the pituitary gland and the gonadotrophic substance 
prepared from the serum of the pregnant mare, as the assays under
taken for the selection of samples suitable for inclusion in the 
standard preparations of these two principles had not yet been 
completed. Once the standards have been established, as they 
will be in the near future, it will be possible to define the unit of 
activity on the lines laid down by the Conference. · 

In the case of each of the hormones just referred to, the Conference 
thought it necessary to specify what biological tests would enable 
a comparative assay to be made without risk of interference by 
non-specific constituents. 

On the subject of the other hormones in the pars inlermedia or 
in the anterior lobe of the pituitary gland (gonadotrophic principle, 
corticotrophic substance, growth-promoting hormone), the Confer
ence considered that, in the present state of knowledge, these 
hormones could not be standardised. In order, however, to faci
litate the comparative research work to be done on these hormones, 
it asked the Hampstead Institute to prepare a stock of ox anterior 
pituitary lobe substance, dried without fractionation, so that 
samples could be supplied to laboratory workers and be used by 
them as a basis of comparison. 

Finally, in regard to nomenclature, the Conference recommended 
the adoption of the terms " corticotrophin " and " thyrotrophin " 
to denote the. active principles of the anterior lobe of the pituitary 
gland acting on the adrenal cortex and on the thyroid gland. The 
term " gonadotrophin " should be used in referring to principles 
with gonadotrophic action, with the addition of a suitable adjective 
to indicate the origin of the active principle. 

From what has been said, it will be seen that the work of biological 
standardisation is progressing and expanding ; it is of some interest 
to observe that the research it has entailed has raised afresh prob
lems of outstanding theoretical importance that had been exercising 
the minds of many serologists. At the same time, the essential 
objective to be aimed at remains a practical one and may be briefly 
stated as follows :to make the results of the prophylactic and thera
peutic use of biological agents comparable from country to country ; 
to place in the hands of the physician a reliable weapon with a 



52 REPORT ON THE WORK 

known range of action ; to provide public health authorities with 
clear evidence for the rejection of any preparations which are below 
the requisite standard and, finally, to simplify the work of the pro
ducers, who, henceforth, need only assay their export products 
in terms of international units. 

V. CMIPAIGN AGAINST NARCOTIC DRUGS 

The Health Committee shares with the Permanent Committee 
of the Office international d'hygi!me publique the duty of giving 
technical opinions to the organs responsible for international super
vision over the traffic in, and manufacture of, narcotic drugs. 

In accordance with the procedure laid down in the 1925 and 1931 
Conventions, two questions are at present being studied : that of 
desomorphine and that of preparations made from extract and 
tincture of Indian hemp. On both questions, the Permanent 
Committee of the Office international d'hygiene publique has now 
given an opinion and submitted a report (November lOth, 1938) 
which the Health Committee is to examine at its thirtieth session, 
in .May 1939. 

The attention of the Advisory Committee on Traffic in Opium 
and Other Dangerous Drugs was drawn by the Governments of 
Canada and the United States to the fact that numerous eases of 
codeine addiction have come to light in those two countries. The 
Advisory Committee accordingly asked the Health Committee 
for a technical opinion as to the possible significance of codeine 
as a habit-forming drug. As a first step, the Health Committee 
gave instructions for a critical survey to be made of the information 
published on the question up to date; 1 this report is to be examined 
by the Health Committee at its next session. 

The Health Committee was also requested by the Advisory Com
mittee to study the·pharmacological properties of eucodal, dicodide, 
dilaudide and acedicone. This study, the main purpose of which 

. ~ to col~ate the info~tion contained in existing technical publica
tions, will form the subJect of a report which will soon be ready. 

1 
SeeP. WoLFF:" The Significance of Codeine as a Habit-forming Drun "• 

Bull. Htallh Org., 1938, 7, 546. " " ' 
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In pursuance of a resolution adopted by the International Con
ference on the Suppression of Opium-smoking (Bangkok, 1931), 
the Health Committee had undertaken an investigation into the 
various methods employed in the treatment of drug addicts in the 
chief European and North American countries, and brought to
gether a valuable collection of clinical data. 

In July 1938, the Advisory Committee requested it to resume 
its examination of the question, taking into account methods of 
treatment introduced since the original investigation. A general 
report based on the original findings and on .the new data now 
available will accordingly be published. 

VI. UNIFICATION OF PHARl\IACOPCEI.E 

The potential value of the creation of a limited international 
pharmacopceia bas long been urged. Pharmacists often meet 
with difficulties in making up prescriptions for customers from 
foreign countries. The same problem arises when a ship bas to 
replenish its medical stores in foreign ports. 

Moreover, the varying standards as to strength, and particularly 
as to purity, of the drugs at present found in the various national 
codices are a source of difficulty both to the practitioner and to the 
manufacturer, part of whose supplies are intended for the inter
national market. He is sometimes obliged to manufacture a special 
preparation of the same drug for each country to which he is 
exporting. 

The question of the possible unification of pharmacopceire was 
dealt with by an international conference which met at Brussels 
in 1925. The outcome was a Convention creating an International 
Secretariat under the auspices of th:e Belgian Government. That 
Government, as depository of the Convention, requested the 
Council of the League of Nations to consider how permanent contact 
might be instituted between the Healt!I Organisation and the 
International Secretariat. 

In agreement .with the Belgian Government and in liaison with 
the International Pharmaceutical F,ederation, a Technical Com
mission of Pharmacopceial Experts was set up in November 
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1937.1 Its instructions were to prepare a programme of studies 
and to select drugs suitable for examination. 

The Commission met in May 1938.1 Its members undertook 
to prepare draft monographs on each of the drugs previously 
selected by the Commission. The standard form of monograph 
to be adopted was worked out, and it was also decided to prepare 
a general description of· reagents and analytical procedures, and 
statements of certain general principles for the unification of phar
macopreire. The preparation of a report on maximum doses and 
on the possibility of defining average doses was entrusted to two 
members of the Commission. 

Some seventy monographs have already been completed in draft 
form, as has the report on maximum and minimum doses. The 
Commission is to meet again on May lOth next to examine this 
material and put it into final shape. When this has been done, 
the monographs will be forwarded to the International Secretariat 
at Brussels for distribution to the countries signatories to the 1925 
Convention. The Commission hopes that the final outcome of its 
endeavours wiiJ be the adoption of these monographs by the appro
priate national bodies and, in due course, their incorporation into 
a limited international pharmacopreia. 

In carrying out its task, the Commission has had the assistance 
of a Sub-Committee consisting of specialists on galenical pharmacy.• 

' Tbis Commission bas the following composition : 
Dr. C. lL HAMPSHIRE, Secretary, British Pbarmacoprela Commission 

( Ptuidenl) ; 
Professor lL BAGGESGAARD·RASMUSSEN, " Pbarmaceutlske Laere

ansta1t ", Copenhagen ; 
Dr. E. FULLERTON-CooK, Chairman of the Committee of Revision of 

the Pbarmacopreia of the United States of America, Philadelphia ; 
Professor E._ EoER, Professor at the Pharmaceutical Institute of the 

Pol ytecbrucum, Zurich ; 
Professor L. VAN hALLIE, Director of the Institute of Phvrmacology 
~~= . 

Professor M. TIFFIUIEAu, Dean, Faculty of llfedicine Paris • 
Prof~or ~~r ZuNz, Laboratory of Pharmacodyn~mlcs ~d Thera

peutics, limverslty of Brussels. 

1 
(Dr. E. FULLERTON-CooK was not present at the meeting In lllay 1938.) 

1 ~~:7:':;!.":: ~or~~de<l ~-~be International Pharmaceutical Federation. 
·u u omm ""' on Galenical Pharmacy bas the followlnn compm1 on : " 

Dr{i; .. lf;.?;t~FSHIRI!, Secretary, Brltl•h Pharmarop<Eia Commloolon 

Mru!.~;:;!i P::o:f. the College of the Pharmaceutical Society, 
• 
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VII. ANTI-EPIDEMIC ACTION"IN CHINA 

Last year's report included a statement of the circumstances in 
which the League of Nations had been led to modify to some extent 
its arrangements for technical collaboration with the Chinese 
Government in the organisation of a scheme for preventive anti
epidemic action in Chinese territory. A number of doctors, epi
demiologists, bacteriologists and sanitary engineers had been sent 
to China towards the end of 1937 with the equipment, supplies 
and resources required to enable them to advise and assist the 
Chinese technical services. 

It was clear that any form of anti-epidemic action must be closely 
dependent upon the military situation. As far back as the summer 
of 1937, the Chinese Government, then still at Nanking, had laid 
down the bases of organised action for the prevention of epidemics. 
At that time, these threatened to spread in two regions : 110rthern 
China, and the country around Shanghai, from which refugees were 
already fleeing in such numbers that the first need was for anti
epidemic units capable of functioning up and down the main lines 
of communication. Technical experts were detached from the 
Central Field Health Station at Nanking and placed along the 
Shanghai-Nanking railway and in ihe northern area, to form tinits 
commanding the important junctions of the lines of communication. 

The technical staff of the League of Nations, upon arrival in 
China, was incorporated, with its sanitary equipment, in the system 
which had thus been created in broad outline (January 1938). 
Three units were thus set up: the first, under Dr. H. MooSER (Swit
zerland), began to operate in north-west China, with its head
quarters at Sian-Fu; the second, under Dr. R. C. RoBERTSON (United 
Kingdom), established itself at Chang-Sha in central China ; the 
third unit, under the direction of Medecin-General A. LASNET 

Professor J. Biicnt, Institute of Pharmacy, Polytechnicum, Zurich ; 
Professor A. Goats, Director of the Central Pharmacy of Hospitals 

and Civil Asylums, Paris ; 
Dr. J. A. C. VAN PtNXTRREN, Hlllegersberg, Netherlands ; 
Dr. S. A. Scnou, " Pharmaceutlske Laereanstalt ", Copenhagen : 
Professor N. WATTIEZ, School of Pharmacy, University of Brussels. 
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(France), was allotted the southern regions and made Nanning its 
headquarters. . 

Some idea of the size of these units may be gained from the fact 
that they comprised about 150 persons each and that they were 
provided with the technical equipment required for diagnosis, 
isolation of contagious cases, vaccination, delousing, etc. To give 
an example, the second unit had set up a central laboratory equipped 
for every form of bacteriological, serological and parasitological 
examination. The third unit was able itself to produce the anti
cholera and anti-typhus vaccines required by all three units. All 
three worked in close collaboration with the Central Government 
of China, which, it is important to note, remained responsible for 
anti-epidemic action. The Government itself had under its orders 
some forty groups organised by the Chinese Red Cross, each consist
ing of two doctors, five health inspectors and various assistants and 
nurses, amounting altogether to about twenty persons. These 
units were well staffed and well officered ; they were able to colla
borate closely with the League units and rendered valuable service, 
particularly in connection with the isolation, treatment and vacci
nation of cholera cases. 

The three League units were soon compelled to split up, in order 
to despatch mobile teams along the lines of communication, most 
of which run from east to west. The laboratories had also to be 
subdivided, owing to the difficul"ty of maintaining access to supplies. 
Thus the second unit set up a branch laboratory at Chang-Teh for 
the bacteriological diagnosis of cholera ; it also established three 
mobile laboratories, seventeen anti-epidemic teams, and several 
emergency hospitals for the isolation of infectious cases. 

A broad survey of the epidemic situation in China in 1938 shows 
that cholera, malaria and smallpox represented by far. the greatest 
dangers. 

The first signs of cholera appeared in May 1938; the map published 
in the Weekly Epidemiological Record of October 13th reveals the 
disease in practically every district, though the incidence was 
~ighest in the central and southern areas and the occupied parts 
m the east. · 

. The fight against cholera proved extremely arduous. It neces
Sitated a very large personnel, in the first place to detect isolate 
and treat cases, and in the second place to carry out vaccination. 
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The main efforts of the units were concentrated on the refugee 
camps and on the population of the towns in which those camps 
had been established. In Chang-Sha, for example, 81,973 inocula
tions were carried out in July alone. 

In that same month, the Chinese Government requested the 
Health Organisation, by cable, to supply it with six million doses 
of anti-cholera vaccine. Thanks to the generous help extended by 
bacteriological institutes and health administrations in thirteen 
different countries,l it proved possible, in less than four weeks, to 
despatch over eight million doses free of charge. 

1\Iany other forms of action against cholera were also employed : 
sanitation, disinfection of drinking-water, control of markets, 
supervision of roads and rivers, hospital and other treatment, 
propaganda, etc. One particular task was to provide quarantine 
arrangements for the refugees on their arrival at stations and ports. 
By means of these measures, the units were able to keep the situa
tion under control throughout. 

The problem of malaria was hardly less acute, especially in central 
China, where refugees were bringing infection into the midst of 
the civilian populations. In the southern area, many outbreaks 
occurred suddenly in the spring, and to a more serious extent in 
the autumn, in all the districts impregnated with malaria. Inves
tigations had to be made to obtain an exact idea of the terms of 
the problem. Obviously, in the conditions then obtaining in China, 
there was only one method of combating the disease-namely, to 
carry out temporary prophylaxis by means of preventive quinine 
treatment. 

Smallpox occurred chiefly during the cold season ; by means of 
systematic vaccination, the units succeeded in preventing serious 
epidemics. 

Although unit No. 1 had to deal with some cases of plague at 
Yu-Lin, it is true to say that the disease remained purely local in 
character and was not such as to cause serious apprehension. There 
were also some sporadic outbreaks of typhus fever, of dysentery, 

1 The United States of America, Argentine, Australia, Burma, Ceylon, Den
mark, Egypt, Indo-China, lllalaya, Netherlands, Roumania, Turkey and Yugo
alavia. 

The American Red Croos alone supplied three million doses, while the Canta
cuz~ne Institute and the Turkish illiulstry of Health supplied one million each. 
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and, to a lesser extent, of typhoid, trachoma, diphtheria and cerebro
spinal meningitis ; but at no time was there a real epidemic focus. 

The essential task of the units despatched by the League of 
1\ations was, in effect, to assist the central and provincial authorities 
in their efforts. The units provided, as it were, the nucleus around 
which a systematic anti-epidemic organisation has developed ; at 
the same time, they have contributed additional material resources. 
Whilst co-operating closely in the maintenance and improvement 
of a public health service which had been somewhat disorganised 
by circumstances, their role as technical helpers involved close 
collaboration in the general direction of anti-epidemic mtasures-
namely, the organisation of early detection and of an information 
service through which epidemic outbreaks might quickly become 
known; medical assistance to refugees; the isolation and treatment 
of infectious cases, the provision of delousing stations, shower
baths and sterilising posts ; general immunisation, sanitation and 
the organisation of sanitary measures. The units also gave their 
help to local hospitals and health services ; they outlined schemes 
for public health services, including the provision of latrines, the 
suitable treatment of drinking-water and of household refuse, the 
protection of wells, etc. They further themselves supplied a large 
proportion of the vaccines, drugs, disinfectants and chemical 
products required. 

All this work was achieved in circumstances of particular difficulty. 
The influx of refugees--for the most part entirely destitute--caused 
migrations of populations, the magnitude of which it is difficult to 
realise. A veritable tidal wave swept across central and southern 
China, creating the gravest problems in connection with the supply 
of essential foodstuffs. U it is added that the units themselves 
were compelled to evacuate certain districts and to move eastwards 
the full difficulty of their task will be better appreciated. At n~ 
stage, however, did they lose control of the situation. 

• • • 
In S.:ptember 19~8, it was decided to continue, for another year, 

the assu;tance furnu;hed to the Chinese Government. 
The fundamen~l bases of that assistance must clearly remain 

unchanged-that IS to say, the technicians and equipment sent to 
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the spot will still be at the disposal of the Chinese Government, the 
latter retaining full responsibility ; it is too early to say what 
changes will require to be made in the organisation which operated 
last year. It is likely, however, that the system of three units 
working in different parts of China will be replaced by some more 
elastic machinery better adapted to a changed situation. The 
details are at present under consideration. In March 1939, the 
Secretary-General sent one of the medical experts of the Health 
Section to the spot to study the situation with the Chinese authorities 
and the Anti-epidemic Commission ; this expert is due back some 
time in May. · 
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HEALTH INDICES 

THEIR PLACE 
IN PUBLIC HEALTH REPORTS 

The search for numerical indices capable of describing the slate of 
health and vitality of the population, as well as factors, both of environ
ment and of sanitation, which might influence it, has given rise since 
1936 to a number of studies carried out under the auspices of the Health 
Organisation. 

The scheme of" Health Indices" drawn up by SrouMAN & FALK,1 

inspired, on the one hand, by the health surveys used for teaching pur
poses by certain institutes and schools of hygiene, and, on the other, by 
the appraisal forms for health work• in use in the United States of 
America, rombined the adoantages of presenting the elements of a 
survey in an objective numerical form and, at the same time, covering 
a wider field than the appraisal forms, since these health indices apply, 
not only to sanitary activities, but also to the geographic, social and 
economic factors influencing public health. 

The " indices " proposed by STOUMAN & F ALK were, in the first 
place, given a trial by STOUMAN himself. The first experimental 
application was made in an American town of average size, New Haven 
(Connecticut),• which was particularly suitable, in view of the fact 
that a health survey had been carried out there a few years previously 
by Professor WINSLOW. • 

The next experiments carried out by STOUMAN were for a rural 
district (MezokOIJesd) of Hungary,• and then Brussels.• 

In the meantime, KAcPRZAK and ToMCSIK were applying the 
indices experimentally in rural districts of Poland and Hungary.' 
These trials showed that i! wall necessary to simplify the "indicell" 



HEALTH INDICES 61 

and to adapt them to local conditions, and, more particularly, to rural 
conditions, if they were to be applied to rural areas. 

In November 1937, the Directors of European Institutes and Schools 
of Hygiene, at a meeting in Geneva, suggested the use of the health 
indices for general or specialised health surveys and recommended that 
the geographical framework for such enquiries should correspond to a 
"natural region ". 1 

In April 1938, a group of experts• selected a series of indices suit
able for rural areas. • These indices were recently used by SELLESLAGS 

for the Belgian province of Luxemburg, in comparison with the whole 
of Belgium.10 

Finally, in October 1938, a special Committee on Health Indices,•• 
working on the basis of the experience accumulated during the preceding 
trials, drew up, not merely a revised list of indices, but the framework 
of a standard report on public health with selected numerical indices 
incorporated in its various chapters. 

The framework of the report and the indices it includes are so drawn 
up as to apply equally to rural or urban areas, or to a whole country. 

It is interesting to note that the systl'm of health indices has followed 
a trend similar to that of the American appraisal forms, which were 

• The group Included : 
Professor L. BALTEANu, Hygienic lnstitute, Iasl, Roumania. 
Dr. B. BoRl1<!, Director of the Hygienic Institute, Zagreb, Yugoslavia. 
Dr. M. KACPRZAK, State Hygienic Institute, Warsaw, Poland. 
Dr. J. KLIMA, State Hygienic lnstitute, Prague, Czecho-Slovakia. 
Professor J. ToMcsiK, Director of the State Hygienic tnstitute, Budapest, 

Hungary. 
Secretary : Dr. R. H. HAZEMANN, of the Health Section. 

•• Composed as follows : 
Chairman: 

Dr. R. ATWATER, Executive Secretary, American Public Health Associa
tion, New York. 

Membtra present: 
Dr. M. KACPRZAK, Chief of Service at the State Hygienic Institute, War

saw; 
Dr. J. PATERSON, Medical Officer of Health, Maidenhead, Berks, England ; 
Professor J. ToMCSIK, Director of the State Hygienic lnstitute, Budapest. 

Membtrr absent: 
Professor J. PARISOT, President of the Health Committee, Director of the 

Regional Hygienic Institute, Nancy ; 
Dr. A. HtiJER, Director of the Health Administration of Sweden, Stock· 

holm. 
Secretary : 

Dr. Y. BrRAuo, Member of the Health Section. 
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first. eslablishtd for towns, thtn for rural arras, and finally became 
genual.11 

In drawing up the following skdtlon standard rtporl, the Health 
Organisation had the assistance of tiro hygitnisls with personal 
experience in the application of htalth indicts in Ctntral Europe, a 
Brilish official upuienctd in drawing up htalth rtports, and the 
Secrdarg of the Commiltte on Administrative Pracfi(t of the American 
Public Htallh Association, which had tslablishtd the laftsl edilion of 
tht "Appraisal Fonn for L«al Htalth Work ··.u 

Tht framtuJOrk of a standard rtporl is giutn on lht following pages, 
wilh an introdudory note to facilitate tht use oflht rrport • 

• •• 

' K. Srot:IIAJI and L S. Fua: Htallh Indira: A Stu•h· nf ObjtcU.-e Indica 
of Htallh in Relation to EnvlroniiH'IIt and !-anlt<~tlon. bulltlin o/ 
the Httlllh Organillzlion. \'ol. V, So. 4. O«tm~r I 9:Jtj, 

' H. S. Ct:lOOl<o: The Survey llelhod of atlmulaUnll J>ubllc llulth Admlnla
tratlon in the l:nited States ol Am«1ca. JJocumtnl C./I. lOS, )lay 
1929, 

' K. Sromu1•: Health lndkeo lot" lbe Oly ol Sew lla.-en, C"nnectlcul, U.s.A. 
Bull, Httlllh Org., Vol. V, So. 4, pp. 197-JOill, lncember 1936. 

1 

C. E. A; Wtl<SLOW : Httlllh SIUWJ o/ N .. Ha.n. (Juinnipiack l'rea& Inc.. 
New Haven. CoiUJ.., 1928. 

' K. STOUJI.\lr: Htallh Indica in an Esporlmmtal !.tudv of a Rural District 
of HuniJlUY. Bull. Httlllh Org., Vol. VI, t::stract So. U, 1937. 

' K. SrouiiU • Htallh Indica estab L.~ 1 th Cit or' Brus.eb. u ...... In an EX(M'rlmrnlal Study 0 • 

, J T )' Bull. Httlllh Orr., Vol. \' 11, Extract l'o. 3, 1938. 
• 

0
".::;': &port on the Adlolliet of the Sllllt u119,.,,;, /~~tlilult ofl/ungonJ 

ng ~ Ytar lfiJ7. (In Hungarian .-lth Enulldt and German 
IIWIIInariea). Budapest, 111311, ' 

' Report on the Meetln• of Di Gene.- s 8 rectot"1 of ln•tltut• and School• ul Hygiene, 
pp wi1i,.-~e:~~d to 27th,111J7. bull. ll•allh Org., Vol. VII, 

• , Xw- No 4 J9'•M 
' Cammartair .. ~nt • ' ""' 

ment c H /JII r 1 Ia indica lllllli!Jdres dn di>tricta ruraux. Do<u· 
10 W 5 • • J, June Htb, 1!1311, ' "j!,= :~pl:.kation des lndic:et lllllli!Jdres dn •ll•lrlcll ruraux l Ia 

1!rJ9, semboura (IJelglque). J.Joeumml C:./1. /4/11, April 

" Appra/oQJ Fonn far .l..ouJJ H 
nl•traUve Prlldlu :::::,Wort, prepoued by the Committee on Adml· 
City, l!rJII, • lean f>ullllc llealth A. .. uclallon, New York 

11 ~'>ote on the Work th 
June 111311, me 81 regards llealth lndlc:et, I.Jacumml C./I. I 1111, 
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SKELETON STANDARD REPORT ON THE 
STATE OF HEALTH OF THE POPULATION 

AND FACTORS INFLUENCING IT• 

l:o;Tnoot.:cTORY NoTE 

The following list gives the headings and sub-headings of the 
various chapters which should be contained in a complete health 
report covering either an entire country or a region or a local area. 

t:nder each heading, a short general statement of the prevailing 
conditions should be given, supplemented by figures as far as pos
sible. In order to render the reports comparable from one area 
to another, and, still more important, from one period to another 
in the same area, a series of numerical indices is suggested under 
each heading. Although these indices have been selected with 
care, it is to be expected that only part of them will be obtainable 
for any given area in the form suggested. It is clear that when 
statistical data are not available in the form suggested, such figures 
as are available should be used instead, or, failing these, a short 
statement might be given summarising the situation. It is possible, 
too, that certain figures may be available only for the whole of a 
country and be given only in a "national " report, while other data 
may only be obtainable for, or characteristic of, a local area and 
their use restricted to a " local " report. Hence a national report, 
although drafted on the same lines as local reports, would not be 
merely the sum of the local reports. 

In certain cases, it may happen that an aggregate figure is made 
up of component parts based on widely different conditions. It 
would then be best to give figures for representative areas rather 
than meauinglcss averages. Thus, in a semi-industrialised country, 
it would be preferable to give, bcsidc•s a general statement, instances 
taken from both industrial and agricultural areas. 

• The following is a slightly amended version of document C.!-1. 1382. 
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The plan of the report covers a number of points (meteorology ; 
distribution of population, industry and agriculture ; etc.) which 
do not change materially from year to year or are available only 
for census years. \Yhere the plan is used for successive annual 
reports, it may be sufficient to give references to data already 
published in a previous report. 

General Particulars to be given.-The area covered should be 
stated clearly, together with the basic year of the enquiry. In 
general, all the figures given should refer to the year of the enquiry, 
unless otherwise specified in the text. The census year would 
appear to be preferable in some cases, as the information then 
obtained is more reliable ; if this year is used, this should be stated 
in each case. An endeavour should be made to use the age-groups 
indicated ; if other groups are used, these should be stated. 

Important Items.-In the following list, the items given in italics 
are considered of particular importance, and a special effort should 
therefore be made to include them in every report. 

Abbreviations.-The letters" N" and" L" indicate respectively 
that the sub-heading or item which they precede should be used 
only for :\ational or Local reports. 

Statistics of deaths by causes are accompanied in the report by 
the number or numbers in the detailed International Lists of Causes 
of Death adopted in 1929 and 1938. Where no indication as to 
year is given, the numbers are the same in both editions. 

General Plan : 

I. Indices of V ilality and H eallh. 
II. Indices of Environment. 

III. Indices of Public Health Activity . 

• • • 
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I. INDICES OF VITALITY AND HEALTH 

1. Population. 

Last census 
Last estimate 

A. DEMOGRAPHY 

(date .......... ) 
(date .......... ) 

number 
number 

Percentage distribution at the last population census into : 

65 

i. Urban 1 • • • • • • • • • • • • • . . • . • . . . • • . • • • . • • ••••• 0 ~ 

ii. Rurall 

2. Density of Population. 
100 

0' 
.0 

General statement on the dispersion or agglomeration of the 
population.• 

Population per square kilometre ............... . 

i. In urban communes ................. . 
ii. In rural communes .................. . 

3. Composition of Population.• 

Sex and age distribution of population at last census : 

If possible in groups covering five years (0-1, 1-4, 5-9, 10-14 
years, etc.). 

Otherwise according to the available age groups. 

4. Birth-rate. • •• '** 
Live-births per 1,000 population ............... . 
Illegitimate live-births per 100 live-births ....... . 

• Indicate administrative method of differentiating "urban" and "rural" 
areas. 

1 It the report refers to a suburban ar•a, the fact must be clearly stated. 
1 In some countries or regions, It will be desirable to add a special item (3a) 

under " Composition of the Population " to give the· main racial or 
national elements as percentages of the population ; In Immigration 
countries, the proportion of natives and of foreign-born, etc. 

1 Give the oOlclal definition of still-births ; also the rules for the declaration 
of births and still-births : 

Time limit for registration of births ; 
Are Infants born alive but dying before registration recorded as live 

births 7 
•• Indicate how fur registration Is complete. 
••• Where the figures relate to a local area, state whether corrected for resi

dence. 

5 
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5. Fertility. 1 

:\umber of live-births for the last census year p,·r 

1,000 women at ages 15-19' · · · · · · · · · · · · · · · · · · 

B. .MoRTALITY 

6. Maternal Mortality. 

Deaths from diseases or accidents dut to prr·gnrlllr"y, 
. child-birth and puupaal condition, including 

those due to abortion ~os. UO-I:iO), P''r I ,000 

live-births · .............. · · · · · · · · · · · · · · · · · · 

7. Still-births.' '* 

........ 

X umber of still-births per 1,000 live-births . . . . . . . . ...... . 

8. Infant Mortality.• '** 

Infant mortality under one year ptr 1,000 liL>t-births 
Infant deaths per 1,000 live-births: 

From {a) Diarrhoea orenteritis,0-2 years (Xo. I I~) 
(b) Pulmonary aJTedions, 0-1 year 

(Xos. 106-114) ....................• 

9. Neonatal Mortality.• 

Mortality under one month per 1,000 liot-births .. .. 

10. Mortality due to Communicable Diseases. 

Deaths per 100,000 population, due to 

{a) Typhoid affections (Xos. I and 2) .......... . 
(b) Tuberculosis : 

i Respiratory tubercu/osi! (192J: ~o. 2.1 ; 
1938: 13) .......... . 

. ii. Other forms (192J: ~os. 2a~;;·;· i~:;~ ·: 
Kos. 14-22) ........ .. 

(c) Diphtheria (;-{o. 10) . . . . . . . .. . . ....... · · · · 

(d) Oth;r important communicaLJe. ~;~~~ '(s~~~ 
c y) ................................. . 

. . . . . . . . . . 
• • • • • • • : •••••••••••••• 0 

•, '* .... See preceding page 

' It calculated on a dit!erent ·age-grQup lndl . •· t 
' C:~hc he age-group. 

. ...... . 

••• 0 •••• 

. . . . . . . . 
•• 0. 0 ••• 

•• 0 ••••• 

• •• 0 •••• 

0 0 •• 0. 0 
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11. Other Specified Causes of Mortality. 

(a) Deaths per 100,000 of persons 50 years and 
over.11 

i. Cancer and ot.her tumours (192() : 
Nos. 45-55; 1938: Nos~ 45-57) ..... 

ii. Diseases of the heart and circulation 
(Nos. 90-103) .................. . 

ill. Cerebral haemorrhage (1929 : No. 82) 
or Intracranial lesions of vascular 
origin (1938: No. 83) ............ . 

(b) Deaths per 100,000 population (all ages) : 
i. Influenza (1929 : 11 ; 1938 : 33) ..... . 

ii. Other respiratory diseases : Bronchitis 
and pneumonia (Nos. 106-109) •.... 

iii. Suicide (1929 : Nos. 163-171; 1938: 
Nos. 163-164) ................. .. 

iv. Accidents (1929: Nos. 176-195; 1938: 
Nos. 169-195) .................. . 

12. Certification of Causes of Death. 

(a) Percentage of deaths from unknown or ill-
defined causes (Nos. 199-200) ............ . 

(b) Percentage of deaths from other insufficiently
defined causes : Convulsions under 5 years 
(No. 86), Congenital debility (No. 158) and 
Senility (No. 162) ..................... . 

(c) Percentage of deaths whose cause is certified or 
decided by :11 

i. The attending physician •........... 
ii. A medical official who examines the 

body and questions the familyn• .. . 
iii. A non-medical official ............. . 

13. General Mortality.••• 

Number o~ deaths per 1,000 population .. • ....... . 

••• See page 65. 
u Or of 40 years ond over, In which case specify. 
" Indicate which method Is normally preferred by Jnw. 
"" Including coroners' Inquests where medical advice is &VIlllable. 

117 

. _ ..... % 

.. .... % 

...... % 

.. .... 'Yo 
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C. 1\IORBIDITY 

14. Apparent Morbidity and Case-fatality from Communi
cable Diseases • 

• 

Typhoid f•uu" ...•....•.•• 
Diphllruia ................ . 
Scarlet feuu ........ • .... · · 

lllalaria .................. . 
Trachoma ................ . 

15. Tuberculosis. 

Per 100,000 population 

Cases D•aths 
(c) (d) 

Appal?llt 
case-fatality rate 

( d x.100) 

General statement as to whether tuberculosis is considered 
to be increasing, stationary or declining in cities and rural 
areas respectively. 

(af Number of cases of open tuberculosis (Tb. bacil
lus test positive) newly registered or reported 
during the year : 

i. Per 100,000 population ............. . 
ii. Per 100 deaths caused by tuberculosis 

(all forms) ..................... . 

(b) Tuberculin skin-testing11 : percentage of posi
tive reactions according to age (in years) 
among certain groups of the population 
(school-children, recruits, etc.) ..•......... 

" State lf paratyphoid fevers are Included. 
u Specify technique and nature or each group tested. 
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16. Venereal Diseases. 

General statement on the prevalence of venereal diseases and 
means adopted to ascertain prevalence (such as notification, 
enquiry, etc.). If figures are available, state their value 
and significance. 

(a) Syphilis : 

i. Number of cases reported, registered or 
otherwise discovered u during the 
year, per 100,000 population ..... . 

ii. Percentage of positive sero-reactions 
among certain groups of the popula
tion (pregnant women, etc.)1•• •••.. 

(b) Gonorrhoea : 
Number of cases, reported, registered or 

otherv.·ise discovered" during the year, 
per 100,000 population ............. . 

17. General State of Health of the Population. 

General statement on the health conditions of the population 
and of special groups, such. as school-children, recruits, etc. 

(a) Results of school medical inspection : 
i. State of nutrition of school-children.u 

ii. Chief physical defects detected. 

N. (b) Health conditions of recruits : percentage and 
main causes of rejections. 

" Cross out what does not apply • 
... Specify group and method of Its selection, so as to make It clear whether 

It Is a fair sample, representative of the general population, or, on the 
other hand, made up of Individuals particularly exposed to, or suspected 
of, syphilis. 

u According to an International group of experts (Cf. Bulletin of the Health 
Organisation, 1937, 6, pages 129-204), the state of nutrition of the young can 
be assessed by the regular collection of the following Information : 

(a) Age, 
(b) Sex, 
(c) Physical appearance (slim, average or thickset type), 
(d) Weight, 
(e) Height (if necessary, also height when seated). 

A simple clinical examination covering the colour, firmness and elasticity 
of the skin, a rough estimate of the amount of subcutaneous fat and muscular 
development, and condition of the teeth, is su!llcient to distinguish between 
apparently normal children a~d those whos~ nutrition seems defective and who 
therefore require spec1al med1cal exammatwn. 
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18. Infirmities. 

Prevalence of infirmities as revealed by censures, special sur
veys and records of official or private welfare organisations. 
If available, give numbers· of inmates of special institu
tions : 

(a) Insane and feeble-minded ................. . 
(b) Blind ....... ' .......................... . 
(c) Deaf-mutes ............•..............•.• 
(d) Cripples ................................ . 

. (e) Other infirmities ........................ . 

II. INDICES OF ENVIRONMENT 

EXTERNAL ENVIRONMENT 

A. METEOICOLOGY 

19. Meteorological Information. 

Gent>ral statement on prevailing climate. 

N. For national reports, precise meteorological data may be given 
for several representative stations-e.g .• in the capital and 
in regions with different climates. 

L. For local reports, state whether the meteorological station is 
in the area covered or at what distance and in which direc
tion. 

(a) Temperature : mean monthly (month by month) : 
i. Highest (Centigrade) ............... . 
ii. Lowest (Centigrade) ............... . 

(b) Rainfall : 

i. Annual (in mm.) .................. . 
ii. Number of days with raint:all ....... . 

. ...... . 
. ....... . 

(c) Average hours of sunshine per day •.......... L. . ...... . 
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B. Housr:o.G 
20. Type of Dwelling. 

Short general statement on types of houses prevailing in urban 
· and tural areas (tenement houses, one-family houses, etc.). 

21. Overcrowding. 

(a) Percentage (at last census) of the population 
which is lodged as follows11 : • 

1 person per roomn• 
2 persons , , 

...... % 

...... % 
3 
4 
5 

" 
" 
" 

" .. 
" ... .. " 

6 persons or more per room 

::::::l·······% 
• • • • • • I 

100 

(b) In the absence of such information, percentage 
of the population living in dwellings with 

_ more than two persons per room.n•• .•... 

•• The J:ommlttee of Statistical Experts of the League of Nations has pro
posed the following standard table for the publication of housing statistics, 
from which the Indices given under Item 21, (a) and (b), may readily be computed 
(document C.226.M.128.1938.ll.A, page 14) : · 

Number of Family Houstho/ds of Din<rtnl. Sizu ilecupying Dinuenl Number• 
of Roolll8. 

Number of Number ol family hous~holds oeeupying 
persons per ..... rooms Total number 

or familv family 
2 s 1 • 5. etc. 10 and household• household 1 more 

-- ---- ----·- --
One ............. 
Two ............. 
Three ...........•. . 

etc ..........•... 
Ton and more ..... _,_ -- --
Totai number of 

family households • 
... Give official definition of " rooms " ; are the kitchen, bathroom, etc., 

considered as rooms ? 
u•• The ratio of 2 persons per room Is mentioned because It Is officially· 
adopted In several countries as the basis of computation of overcrowding, and 
not because the Commlttee:on Health Indices considers It a satislactory standard 
of hygienic housing. . 
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(c) In the absence of indices (a) and (b) : 

Percentage of dwellings containing (at the last census) : 

1 room11* ...... % 
• 2 roooms ...•.. % 

3 .. . .. ···% 
4 .. ······% 
5 .. ······% 
6 .. . .• ···% 
(or more) 

100% 

22. Newly Built11 or Improved 11* Dwellings. 
General statement on house-building and improvements. 

Indicate the part played by State, local or semi-private 
agencies in collective building schemes. if any, and the 
class of population for which such schemes are intended. 
(Industrial or agricultural workers, officials, lower middle 
class, large families, etc.) 

Number of houses or dwellings (as a percentage of all houses 
and dwellings in existence) : 

(a) Built11 during the last . . . . . . . . . . years ......•... % 
(b) Improved1~* during the last •....•.• years •.... : . ..• % 

C. SANITATION 

23. J;>isposal of Excreta. 

(A) General statement on methods in use for the disposal of 
human excreta. 

Percentage of total population or (if this 
figure is not available) percentage of . 
dwellingsa : 

(a) With closets : 

i. Connected with sewerage system ...• 
ii. Other approved systems (describe 

approved type) ............... . 
iii. Other types not approved .•.••.••• 

(b) Without closets ..•.... ---- ·············· 

. ..... % 

...... % 
• ..... 'Yo 
.. .... % 

"! See preceding page. . 
" State whether this refers to houses completed or building permits 1 d 
"" I.e., having been made " sanitary " In accordance with the atan5~:::d~ 

of the local authority. 
• Specify wblcb percentage Ia ~ven. 
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(B) General statement on the methods of disposal 
of animal excreta : 

Percentage of manure-heaps (containing solid 
and liquid stable manure) with watertight 
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bottom • • • . • • .. • • • . . . . . • . • . . . . . . . . . . . . . • ...•. % 

24. Water Supply. 

General description of water-supply systems in urban and rural 
areas. 

(A) TYPE OF SUPPLY. 

(a) Public: 

i. Piped water-supply ....• 
ii. Common wells, splings 

and cisterns ....•.••• 

(b) Private sources ............ . 

(B) INSPECTION OF WATER. 

(a) Public supply : 

i. Piped water
supply .••••. 

ii. Common wells, 
springs and 
cisterns •••• 

(b) Private sources •••.• 

(C) IMPROVEMENTs."• 

Number ol 
of inspections 

of water
supply 

Number 
or 

sources 

Number 
ol 

analyses 
of water 

Percentage 
of population 

served 

PercentAge 
of satis
factory_

samples• 

Percentage Percentage 
(a) Public supply : c~~J~~: ... .;:P':!~':t'::. 

i. Piped water-supply ••••• 
ii. Common wells, spririgs 

and cisterns ........ . 

(b) Private sources •••••.••••••• . ..... 

" Indicate standard of purity. 
,.. During the year, or else state period. 
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D. CoNSUMPTION 

25. Food-consumption. 
N. (a) Per capita annual-consumption of the various 

staple foods, such as : · KI!J'. 

Cereals ............................. . 
Potatoes .....................•...... 
Sugar ..•..•.••.•.•................... 
Vegetables (state chief kinds) .......... . 
Fruit (state chief kinds) ............... . 
Meat and fish .............•.......••• 
Fats (state kinds) .................... . 
Dairy produce11 •••••••••••••••••• • •• • 

• ••• 0 ••• 

• ••• 0 0 •• 

(b) Illustrations of the number and composition of the uarious 
meals of the day in different groups of the population 
(factory workers, peasants, etc.). 

N. For national reports, state districts taken as samples. 

(c) Specify the foods consumed according to season, giving 
general indications--i!.g., how many meat meals are 
eaten per week ; whether little meat is eaten, much 
cereal food, few potatoes, vegetables and dairy produce. 
Such general indication may be given for the items 
listed under (a) above. 

26. Alcohol Consumption. 

N. 

Short statement of types and quantities of alcohol consumed, 
and class of consumer. 

Consommatlon pu capila per annum 

Lltres Alcohol eontent 
In Utres•• 

(a) Beer and cider ........ . ....... . ............. 
(b) Wines ··············· ••••••• 0 .............. 
(c) Strong spirits ...•..... . ....... . ............. 

Total .......... , ........ . ............. 
•• Slate whether milk Is generally consumed raw, pasteurlsed, boiled or treated 

In any way, or If any special precautions are taken with regard to milk 
Intended for the use of children. 

11 U there are difficulties In computing these figures, the average alcoholic 
content of the beverages m!ly be given aa a percentage. 
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SOCIAL ENVIRONMENT 

A. OccuPATIONAL ENVIRONMENT 

27. Occupations. 

Gainfully-occupied population engaged in : 

Number 

(a) Agriculture, forestry and fishing ...... . 
(b) Mines and quarries ............•...... 
(c) Industry .......................... . 
(d)_ Commerce .•....................... 
(e) Transport • . . • . . . . . . . . . . . . . • • . . . . . . • · .••. 
(j) Public administration and national de-

fence ..........•................. 
(g) Liberal professions ................. . 
(h) Domestic and personal services ....•... 
(i) Others .•.•...•.•.•... : . ........... . 

Total ..........•.•...•.•.•... 

28. Distribution of Gainfully-occupied Population. 

Percentage of total gainfully-occupied population : 

(a) Employers and independent workers ....... . 
(b) Salaried employees ....................... . 
(c) Wage earners ••..•.. , .................... . 
(d) Unpaid family workers •.......•.• ; ....... . 

29. Agricultural Utilisation of the SoU. 

Percentage of total area under consideration : 

(a) Cultivated •.•.•....••.••...... -· .•...•.. 
(b) Pasture .•••....•...••................••• 
(c) Forest •••••••••...•••.........•••.•..... 
(d) Other ••.....•••••.•.•..•••...••..••••... 
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Perc en· 
tage 

100 

.. .... % 

...... '}'0 

.. .... % 

...... % 

100 

...... '}'0 

.. • ... 'Yo 
• ..... 'Yo 
...... % 

100 
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30. Size of Holdings. 

G-1 hectare •........ 
t-4. 9 hectares 
5-9.9 .. 

1(}-19.9 .. 
20-49.9 
5G-99. 9 .. 
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Holdings 

Number 
Percentage 

ol total 
holdings 

Agrlcultur&l popula Uon 

Number Pe-rce-ntage 

100 and over .• ·. · · · · · · · -~-:..:..:~-1·-· _· ":-:"::' ·:-·-·-~----~--~10;;;0;---Total ........ ·. 100 

31. Crops. 
Principal crops.u 

(a) V.'heat .................. · · · · · · · · · · · 
(b) Rice ........................ · · · · · · 
(c) Rye .......................... ·. ·.· · 

(d) Maize ...••.... · • · · • • · · · · · · · · · · · · · · 
(e) Other cereals (specify) ...........•.... 

(/) Potatoes ........ · · · · · · · · · · · · · · · · · · · 
(g) Hay and fodder .................... . 
(h) Sugar beet ........................ . 
(i) Other crops for industrial purposes 

(specify) ..........•....•......... 
(J) Fruit •.........•....•..•...•.•..•.. 
(k) Grapes .............•.............. 
(l) Vegetables ......................•.. 

(m) Other crops ...............•..•••..• 

Area cul
tivated 

Hectares 

Percen .. 
tage 

32. Live-stock. 
100 

Number of animals per head of agricultural popu-
lation (cf. item 27a) : "12• 

(a) Cattle . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . • ...•..• 
(b) Horses . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . • . . ...... . 
(c) Pigs ...................... ·· . . . . . . . . . . . • . . .•••..• 
(d) Sheep . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . ..•.... 
(e) Goats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • .•..•.• 

" Give particulars for Important crops only. 
•• State whether for the year under review or for the last ·agricultural census. 
••• Give particulars for other animal species of local Importance (bullaloes, 

camels, etc.). 
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33. Industry. 

Descriptive statement of main industries (e.g., metal, textiles). 

(a) Number of industrial establishments according 
to number of employees : · 

i. With less than 5 employees ....... . 
ii. 5-24 employees .....•.......•... 
iii. 25-99 employees •......••.......• 
iv. 100-499 employees ............•• 
v. 500 or more employees ....•...... 

Total number of industrial establish-
ments ...................... . 

Number of 
establisbmenu 

(b) Home industry : general statement on prevalence, type 
of work,_general conditions, etc. 

B. CoMMUNICATIONS AND ELECTRIFICATION 

34. Means of Communication. 

L. 

General statement. 

(a) Roads : Number of kilometres permanently fit 
for vehicular traffic : 

i. Per 100 sq. km ••••.•••••....•••.... 
ii .. Per 1,000 population .•••......•.... 

(b) Licensed motor vehicles : Number per 1,000 
population •••••..••.•.•.....•.•....... 

(c) Public passenger transport : Percentage of the 
population whose communes or other local 
units11 are crossed and served by a regular 
railway or omnibus service .............. . 

(d) Telephones : Number of telephones per 1,000 
population .........••••....•....•••... 

" Indicate average area of unit. 
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35. Electrification. 

Percentage of dwellings provided with electricity.. . •...... 

If exact figures are not obtainable, describe avail-
ability·of electricity. 

C. EDUCATION 

General statement. 

36. Cultural Level. 

(a) School attendance : Percentage of children of 
school age regularly attending schoo}3• . . . . . . ...... . 

. -
(b) Post-school education : Type and attendance 

of educational institutions for young people 
beyond compulsory school age (secondary 
schools, professional schools, schools of domes-
tic science, etc.) ................ .". . . . . . . . . ...... . 

(c) Illiteracy : Percentage of illiteracy among per-
sons aged 10 years and overs•• . . . . . . . . . . . . ...... . 

If this information is not available, state the percentage of 
illiterates either among recruits or at time of marriage 
(specify). 

" State the age-limits of compulsory school attendance 
"* State the limits of the age-group covered, ' 
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Ill. INDICES OF PUBLIC HEALTH ACTIVITY 

A. PERSONNEL AND EQUIPIIIBNT 

7. Medical and Auxiliary Professions. 

(A) Number (per 100,000 population) of : 

i. Doctors ••••.•••••••••••.••.••••••.• 
ii. Registered dentists 17 •••••••••••••••• 

iii. Licensed midwives •................. 
iv. Qualified nurses in practice : 

(a) Total •... ; ....•.......•...... 
(b) In institntiollli ..•....••....... 

. ...... . 

(B) Staff of health services and other publici"* medico-social S!!rvices. 

Full-time staa : 
(a) Engaged exclusively In : 

I. Preventive medicine. 
IL Curative medicine •• 

(b) Engaged In both cura
tive and preven
tive medicine ••. 

PtUI-time staa : 
(a) Engaged exclusively In : 

L Preventive medicine. 
11. Curative medicine •• 

(b) Engaged In both cura
tive and preven
tive medicine ..• 

Medieal 
om
r.«"n 

Bed•lde 
(clinical) 
Nunes 

Publie 
Health 
Nurses .... 

Sanitary 
Ins pee

ton 

" Without a degree entitling them to general medical practice. 

Othen .., ... 

11* Indicate In a descriptive statement, or by a footnote, what services are 
performed by voluntary or semi-public bodies, such as voluntary 
(private) associations or societies receiving grants or subsidies from public 
funds for work done for the benefit of the community. 

"** Social workers should be listed separately If not Identified with public 
health nurses. 

Public health nurses are persons attached to a medico-social service who 
have received an adequate training and visit homes for the purpose of 
tracing cases of Infectious disease, advising, educating and materially 
and morally assisting families. 

They are sometimes described as " visitors ", " visiting nurses ", " health 
nurses "," health assistants " or" welfare workers". In practice. all of 
them work for the rehabilitation of the Individual In the family life, and 
of the famUy In the community, by Improving both health and economic 
and social conditions. 

When a single nurse visits a family (which Is deemed preferuble to having 
a number of specialised nurses ca!Jlng In sucoession, except on certain 
occasions when the technical assistance of a specialised nurse Is neces
sary), the public health nurse Is known as a " family " or " general " 
(polyvalent) nurse, as distinct from a specialised (monovalent) nurse. 

"*** Specify classes and qualifications-e.g., dentists, sanitary engineers, 
veterinarians, laboratory workers, etc. 
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38. 

, 
HEALTH INDICES 

Clinics and Health Centres. 

(A) Number of health centres 38 
• • • • • • • • • • • • • • • • 

(B) Distributi~n of specialised clinics : •s• 
Nun1ber of clinics 

lndepl"n
dent 
(a) 

In health 
centres 

(b) 

Total (a + b) 

I. Pre-natal • . . . . . . . . . . . . · · · · · · 
ii. Infant . . . . . . . . . . . . . . ...... . 

iii. Pre-school .......... , ..... · .. 
iv. School . . . . . . . . . . . . . . ...... . 
v. Tuberculosis . . . . . . . . ...... . 

vi. Venereal disease . . . . . . ...... . 
,;i. 1\lental . . . . . . . . . . . . . ...... . 

,.;ii. Others (specify) . . . . . . ......• 

Total • . . . . . . . . . . . · · · · · · · · 

39. Hospital Institutions. 

Number Per 100 ,OHO 
population 

(a) Public and private hospitals (not including" convalescent 
homes, mental hospitals, sanatoria, asylums for old 
people, etc.). 

i. For communicable diseases .. . 
ii. For maternity cases ........ . 

iii. For children .............. . 
iv. Others (including general hos-

"taJs)39•• pl .............. . 

Total ............. . 

S'umb~r 
of insti
tutions 

Number 
of heds ... Number of 

of bt"dS 
per t.ooo 

population 

aa A description of a health centre as it Is here understood is given In the 
Appendix. 

•~• The word " clinic " here means a consultation centre and not merely a 
session of such a consultation centre. 

" 11. for local administrative reasons, hospitals cannot be "readily difleren
tiated in the statistics from other institutions, indicate whlcb types of 
institution are Included here. 

"' Give in this column the number of all beds reserved for the type of case 
indicated, whether in special hospitals or special wards In general 
ho•pilals • 

.... Tbe " other " beds (Lv) lnclu<le the beds In general hospitals which are 
not reserved for communicable diseases, maternity cases or children. 
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• 
(b) Tuberculosis Inslilulions :. Number of beds 

Number per 100,000 
or beds ... population 

i. Tb. wards in general hospitals 
ii. Sanatoria: . . . . . . . . . . . . . . . . . ... • 1, · 

(c) Other Institutions : 
i. Services for chronic diseases .. 
ii. Mental disease institutions .. 
iii. Others (convalescent, old age, 

etc). . . . . . . . . . . . . . . . . . . . . ..•.. 

B. MEDICQ-SOCIAt: ACTI\"ITY. 

40. Health Instruction. 

General statement covering activities for popular health 
education, such as issue of pamphlets, lectures, wireless 
talks, newspaper publicity, cinema films, exhibits, etc. 

41. Maternal and Infant Health Services. 

General statement. 
(a) Number of pregnant women : 

i. Attending pre-natal clinics ......... . 
ii. Visited at home by nurses ........... . 

(b) Number of births : 
i •. In institutions •.................... 
ii. At home, attended by doctors ...... . 

Midwives ........ , ..... · ......•. 
Others ....•................... 

(c) Number of infants (under one year) : 
i. Attending infant clinics ••.......... ·. 

ii. Visited at hotne by nurses .......... . 

42. Health Services for Children. 

General statement. 
(a) Pre-school age.-Percentages of children of pre

school age: 
i. Attending children's clinics .......•.. 
ii. Visited at home by nurses .•......... 

- See preceding page. 

Per 100 
Jive-births 

. . ~ ..... 

0/ •••••• /0 

. ..... % 

6 
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(b) School age. 

(A) Percentage of school-children : 

i. Medically examined during the year •• 
ii. Visited at home by nurses .•..••.••. ,. 
iii. Receiving adequate treatment after 

medical inspection ••....•...••..• 
iv. Receiving adequate dental care from 

public dentistry services ••.......•• 
v. Diagnosed as mentally deficient, men-

tally backward, etc. • •••••••••••••• 

(B) If supplementary feeding is supplied to 
schoolchildren, indicate the nature and 
extent. 

...... % 

. ..... % 

...... % 

...... % 

...... % 

43. Industrial Hygiene. 

General statement. 

(a) Factory inspection. Give particulars of special measures 
in unhealthy or dangerous trades. 

(b) Medical examination of workers. 

44. Control of Special Diseases. 

(A) Tubercu.losis. 

General statement on the control of tuberculosis in urban 
and rural areas. 

(a) Cases of open tuberculosis (Tb. bacillus 
test positive) expressed as a percentage 
of total cases on registers in dispensaries 
or institutions, or otherwise known ••.• 

(b) Number of dispensary consultations per 
registered person per year .••••••••••• 

(c) Number of home visits by public health or 
specialised nurses, per registered person 
per year .•....•...• · .•.•.•...•...••. 

. ..... % 
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(B) Venereal Diseases. 
General statement on the control o_f venereal 

diseases and prostitution. 
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(a) Number of cases of .syphilis at contagious 
stage at time of first consultation, per 
100 cases registered • . • . . • . • • • . . . . . . . . ••... % 

(b) Number of attendances (consultations and 
treatments at clinics for venereal diseases, 
per year per case of syphilis registered) • • ••..... 

45. Active ImmUDisation. 

(a) Smallpox. 
L Number of vaccinations of infants under 

one year of age ..•.......•.•.•..•. 
ii. Ditto, as a percentage of live-births . . . • • . ...•. % 

iii. Number of vaccinations at all ages •..•. 

(b) Diphtheria. 
Number of persons immunised (all ages)tl ... 

(c) Typhoid fever. 
Number of inoculations (specify according to 

groups concerned~.g. age-group, con
tacts, etc.). 

(d) Other diseasesC3* (specify). 

46. Laboratory Work. 

Sumber of samples examined 

Totnl Total Per knoWD case of infection 
nmnbf"r found Number Found examined positive examined positive 

(a) Typhoid affections ". . . .... .. ... 0. . ..... ...... 
(b) Diphtheria ........ ...... ...... ······ . ..... 
(c) Tuberculosis ....... . ... .. ...... ······ . ..... 

Per 100,000 population 
(d) Syphilis 0 ••••••••••• ...... . ..... ······ I ······ 

u Also state numbers and percenta~te In different age-groups. 
••• In countries wht>re BCG vaccination against tuberculosis Is practised, the 

figures should be given as follows : 
Tuberculosis (BCG). 

I. Number of vaccinations of Infants under one year of 
age ......................................... , 

II. Dillo, as a percentage of live-births , . . . . . . . . . • . • . . • • % 
Ill. Number of vaccination at all ages •..... , , .••.....• 
State If vaccination Is as a rule limited to Infants In contact with 

tuberculosis patients or applied more generally. 
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47. Food Inspection and Control. 

General statement. 

C. SociAL ~·ELFARE 

General statement on organisation of ~ocial welfare services, 
with statistical figures where available. 

48. Health Insurance. 

General statement. 
(a) Number of persons and percentage of total 

population covered by health insuranre 
schemes (state whether compulsory or volun-· 
tary) : number 

i. Insurer! members . ; ..... 
ii. Dependent~ •........... 

(b) Number of days of sickness during the year, 
per 1,000 insured members .............. . 

49. Public Medical Assistance. 

General statement (giving percentages if possible). 

...... % 

. ..... % 

50. Social Protection and Relief of Mothers and Children. 

General statement. 

51. Relief of the Aged. 

General statement. 

Number and/or percentage receiving old-age insur
ance benefits, pensions or relief, during the year. 

52. Unemployment and Relief of Unemployed. 

Maximum•• Minimum" 

Date Number Date Number 

(a) Number of unemployed known ..... . .... ..... . .... 
(b) Number receiving : 

I. Unemployment Insurance 
benefit ............. . .... . .... . .... . .... 

II. Relief or assistance ••••. • • 0 •• . .... ····· ..... 
" Owing to the considerable seasonal fluctuations In unemployment In certain 

countries, It Is useful to give figures for the periods of maximum and mini
mum unemployment. 
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Appendix 

THE HEALTH CENTRE 

A. The Primary Health Centre is the agency adapted to serve the 
public health needs of the smallest administrative unit. It 
should : 

1. Carry on at least two medico-social activities ; 
2. Be placed under the di~ection of a doctor ; 
3. .Be provided with at least one general (polyvalent) 

public health nurse, who will visit homes in connec
tion with the various activities of the centre ; 

4. Assist, if local conditions permit, in co-ordinating all 
the medical and social activities of its district. 

B. The Secondary Health Centre is a more fully developed organi
sation. Its personnel is larger and the scope of its work 
wider than that of the primary centre. It should : 

1. c8.rry out the work of a primary centre (in its imme
diate neighbourhood) and therefore conform to 
rules 1-3 under A above; 

2. Co-ordinate the activities of the local primary health 
centres in its area ; 

3. Collaborate with other medical and public health 
organisations in its area (mcluding social insurance 
and voluntary bodies) ; 

4. Be so equipped technically as to be able to assist the 
primary centre wherever necessary ; 

5. Carry out the following general duties : 
(a) Tuberculosis control ; 
(b) Venereal-disease control ; 
(c) Maternal welfare work ; 
(d) Infant welfare work (including the child of 

pre-school age) with special emphasis on the 
welfare of the child of school age (school 
polyclinics) ; 
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(e) Health education-first, for the general popu
lation ; second, by means of special courses 
and field work for doctors, nurses, midwives, 
and sanitary engineers and inspectors ; 

(/) Sanitation ; 
(g) Laboratory analyses of a simple and routine 

character; 

6. Deal with the prevention of those diseases constituting 
a serious local problem ; and 

7. See that there is satisfactory provision of first aid in 
urgent cases and prompt transport of sick and acci
dent cases ; undertake this service if no other orga
nisation can do so. 
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FOHEWORD 

Tl!is report has been drawn up by l\1. M. YIG:-IEROT, Cl!ief Enginea 
of the Rural Engineering Department of the French Ministry of 
• .J. gricullure, after a lour of investigation under the auspices of the 
Health Orgtmisalion in Belgium, Czecho-Slovakia, Latvia, the Selha

'lands, Poland, Sweden and Yugoslavia. The lour lasted from .July 
25th to September 20th, 1938 . 

. .J.t the meeting of e:rperls representing the X alional Housing Com
. nriltees, held at Geneva from December 6th to 9th, 1938, the report was 

used as a basis for discussion and was later approved by the group 
of e.rperts 1 in its preunlform. 
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~th. I !l:l8 : 
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Dr. :Seville :If. GooD>IAS, ~ledical omcer, Ministry of Health, :llemher 
of the Health Committee, London ; 

:11. H. VAS DER KAA, Chief Health Inspector, :llember of the Housing 
Commbsion of the Health Organisation, The Ha~ne ; 

:11. W. F. J . .M. KRUL, Director of the State Drinking-water Supply 
Oftice of the !'\etherlands, The Hague ; 

:11. V. MADERA, City Engineer, Prague ; 
:11. Anders 0. :llous, Civil Engineer, Stockholm; 
:11. Z. RuDOLF, Dipi.Eng.M.S., Chief of the Sanitary Engineering 

Division, ~linistry of the Interior of Poland, \\"arsaw ; 
:11. F. SENTEXAc, lnspecteur general des ponts et chaussees, Head of 

the Water and Sanitation Department of the City of Paris (Prefecture 
de Ia Seine) ; 

:II. Maurice VIGNEROT (Rapporteur), Chief Rural Engineer, ~linbtry 
of ~gnculture,_ Member of the Conseil superieur d'Hygiene publique 
of F ranee, Pans ; 

~lr. H. A. WHITTAK_E~· Director, Division of Sanitation, State Dcpart
me!lt of Health, Umversity of Mmnesota, Minneapolis (U.S.A.) ; 

Dr. !'\Ils H. WRASSE, Chief Medical Inspector, Linkiiping (Sweden). 

The following were also present : 

~1. F • .vos lltiww, Head of the Agricultural Department of the Inter
natiOnal Labour Olllce ; 

Dr. ~1. KACPRZAK, Head of the Health Statistics Department al the 
Social \\'elrare-!\linistry, \Varsaw; 

Dr. Rene SASD, Secretary-General, lllinistry of the Interior and Public 
Health of Belgium, Brussels. 
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INTRODCCTION 

In the programme of the European Conference on Rural Life 
to be-held at Geneva in 1939, prominence has been given to a study 
of improvements in the planning of rural houses (house and out
buildings), the planning of dwellings grouped together into villages, 
and the planning of the areas in which such houses or villages are 
built. 

This study is the logical outcome of the European Conference 
on Rural Hygiene held at Geneva in 1931, at which it was shown 
that the organisation of medical assistance and health services in 
the countryside, however important and necessary it might be, 
should be carried out in healthy surroundings if it is to produce 
its full effect. The word " sanitation " was to be taken in a very 
general sense to mean the creation of an environment whic/1 will be 
both healthy and productive, by the proper disposal of water and waste 
matter, by providing a pure drinking-water supply and hygienic 
and comfortable dwellings, as well as by making rational use of 
agricultural land with the aid of land improvements and " boni
fications ". 

Agreed recommendations on these points were drav.n up by the 
delegates and experts of the twenty-three nations represented. 

It was of interest to see whether these recommendations had 
borne fruit, and whether fresh aspects of the problem had been 
revealed in the course of their application ; it seemed advisable to 
make a pause on the road to improvement in rural standards of living, 
to survey and discuss the results obtained and the tendencies 
prevailing. 

It should first be pointed out that, in 1935, the Health Organisa
tion of the League of Nations, recognising that the rational planning 
of houses and villages and area-planning in the countryside were 
questions of prime importance, set up a Housing Commission to 
study the special features of the general problem. The Commission 
instigated the setting-up in various countries, some of them outside 
the League, of National Committees in which these questions were 
studied from the special point of view of each country. 
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At the same time, the Health Organisation opened an enquiry 
intO' rural housing and sent a standard questionnaire to several 
countries. Some countries undertook this enquiry and sent their 
results to the League. 

Then a European Exhibition of Rural Housing, held at the request 
and under the regis of the League Health Organisation, took place 
in 1937 in Paris, at the Porte Maillot Centre of the Universal Exhi
bition of Art and Technique. In a building specially put up for 
the purpose by the French Government, thirteen nations, in accor
dance with a programme they had adopted in common, exhibited 
valuable documentary material on the various points in the plan
ning of rural life which had been the subject of the work of the 
Conference of 1931. 

Lastly, the League of Nations, whose attention was thus drawn 
to the problem of rural life in Europe with its manifold aspects -
demographic, economic, social, financial-a problem vitally affecting 
the peace and prosperity of all nations, decided to call together the 
European Conference on Rural Life in 1939 at Geneva. 

As its contribution to the work of the 1939 Conference, the 
Housing Commission has been called upon to dra.v up the present 
report on the rural house and its outbuildings, supplementing its 
own material "'ith a monograph dealing with a number of countries 
in Northern and Eastern Europe ; the substance of the monograph 
was mainly obtained by a direct enquiry, and was discu~sed in 
December 1938 by a group of experts representing the various 
national housing committees. 

The meeting has been able once more to show that rural planning 
helps to create a healthy standard of living in a productive environ
ment, and that it is the whole foundation of health and social 
welfare ; for it may be said to he the first stage in the effective 
prevention of disease, since it seeks to remove causes which, within 
its sphere of inOuence, may affect health. Rural planning also 
provides a basis for the social improvement of the working classes 
in the countryside, by raising the standard of living, which is every
where ackoowledged to be too far beneath that of dwellers in towns 
and industrial centres. Bearing this in mind, the present report 
will examine consecutively the conditions for the rational planning 
of the rural house and its outbuildings, taking into consideration 
the health, comfort and occupations of the farmer, and especially 
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of the farmer's wife. This study of rural planning in the home 
· and the farm will be followed by the planning of communal life in 
the village-i.e., the public works, buildings and plant required for 
the communal services of a more or less concentrated population. 
The planning of rural areas will then be dealt with as it affects 
country villages and isolated farms, the distribution of drinking
water, electricity, gas and sewerage. 

The last part deals with propaganda and how it may be developed ; 
its object is to reach the individual in his own SUIToundings, to teach 
him what is needed to raise the standard of living in the country
side, to convince him and arouse in him the desire to bring about 
the proposed improvements, to make him demand, or at least accept, 
measures calculated to attain that object and to show him what 
means he has at his command of rendering his work easier and making 
his efforts and sacrifices bear fruit. 

It should be pointed out at once that effective results seem most 
likely to be attained through the activities of cultural and occupa
tional societies and associations working directly in their own rural 
environment. 

At the end of the main chapters and important subsections of the 
present report, there will be a brief note describing what the experts 
have specially singled out in the achievements and tendencies of the 
various countries. 

I. THE RURAL HOUSE AND ITS OUTBUILDINGS 

The rural house is defined as a house in the country, as opposed 
to a house in a town or industrial centre. Rural houses fall, how
ever into the following classes : 

(1) The country residence with no occupational character ; 
(2) The house used for agricultural work, lived in by the 

working farmer, the agricultural labourer or the rural craftsman, 
who usually practises his craft and works a small agricultural 
holding at the same time. 

The present report is concerned with the second of these classes. 
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A. GE:'\ERAL l\IEASURES TAKE:-! TO DlPROVE RURAL llousl:'\G 

General Considerations. 

In many Europ~an countries, steps have been taken, mainly 
during the past twenty years, to provide the rural population
farmers, foresters, farm labourers, craftsmen-with housing accom
modation, not only satisfactory from the standpoint of personal 
and family health, but also offering such am~nities and comfort as 
would keep the farming population on the land by opening up 
prospects of a healthy, rational existence, comparable from the 
social standpoint with life in urban or industrial centres. 

The movement towards the cities and industrial centres has 
become much more marked in the younger generation, "ho are no 
longer willing to live in conditions their parents accepted. 

It is therefore necessary to provide for the rural dwelling 
arrangements analogous to, but not the same as, those which are 
successfully followed in the cities. 

It has been recognised in all countries that the farmer's house 
cannot be considered apart from its outbuildings (accommodation 
for live-stock, crops and implements), and all the measures taken 
make more or less adequate provision for both these kinds of housing, 
with which are naturally linked the problems of drinking-water 
supply and the disposal of sewage in such a way as to render it 
innocuous and serviceable for farming purposes. 

Country districts suffer from the existence of slums; Swedish and 
Belgian statistics, for instance, show that at least a third, and 
sometimes half, of the slums are situated in the countryside. The 
statistics show the great seriousness of the resulting diseases, 
especially tuberculosis. 

A study made by l\1. R. Marique, Director-General of the Soci<· tc 
nationale de Ia petite propriete terricnne, Brussels, brings out the 
characteristic differences between rural and urban slums. · 

. In the country, the slum building is an isolated feature, merging 
mto the landscape and hard to detect. When paying their routine 
welfare visits, visiting nurses, wh~ enjoy the confidence of the rural 
population, play a great part in detecting such conditions. 
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The country slum is often owned by the occupier, and its harmful 
character is sometimes due more to the insanitary interior lay-out 
than to the bad condition of the buildi11g itself. Technical advice 
and loans on cheap terms can do a great deal for the sanitary 
improvement of such buildings. 

If no improvement is possible, another house must be built. 
Consideration should then be given to the creation of small holdings 
with cottages and outbuildings. 

Families living in country slums are poorer than those in town 
slums, and families in the country are often very large, so that very 
cheap loans on very cheap terms are necessary. 

In the country, as in the town, sanitary building regulations are 
required, and must be enforced by a local or, if necessary, higher 
authority. 

For this purpose, it _seems eminently desirable that the sanitary 
condition of dwellings should be watched in every commune by a 
special official. Several communes may join together to pay the 
official, who would then have more independence. It is the duty 
of the regional authorities or councils to influence the communal 
authorities to provide healthy houses in place of insanitary ones and 
to enforce the sanitary regulations in connection with rural buildings 
of all kinds. 

In the Netherlands, the registration of houses and their occupiers 
is compulsory. As a result, the housing inspector can at any time 
discover any overcrowding in his district. 

When the family leaves a slum building for a healthy home, it 
needs proper attention and guidance. Visiting nurses can do very 
valuable work in 'this connection, and, in some countri~s. school
teachers have achieved useful and quick results (Czecho-Slovakia). 

This question, which is specially connected with propaganda, 
will be discussed in Part IV of the present report. 

Official and Private Bodies engaged in the Improvement 
of Rural Housi11g. 

In consequence of their economic,. social and political circum
stances, different countries necessarily follow different internal 
policies to achieve this purpose. In all cases, however, there is 
intervention by the State (central authorities), provinces (regional 
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authorities}, communes (local authorities) (1) 1 and societies or 
associations interested in health', education or agriculture, and more 
or Jess closely connected with the central authorities of the country. 

There are signs of, or a definite trend towards, co-ordinated or 
controlled collaboration between these various elements. (2) 

Special stress should be laid on such collaboration between 
Government Departments and private cultural or occupational 
bodies ; for the latter find it easier to penetrate the rural environ
ment from which they come and whose confidence they possess. 

Methods used. 

These methods, variously applied, are more or less developed 
according to their nature. They consist as a rule of advice (plans, 
estimates, specifications, instructions for the execution of work) (3) 
non-recoverable grants either in money or material, long-term, 
sometimes even very long-term, loans at low rates of interest or 
even free of interest, with a bonus in the form of the remission of a 
certain proportion of the debt when the work is properly executed. (I) 

In connection with advice given in the form of standard plans 
or models, some countries point out that if these are given to peasants 
and handed over by them to craftsmen or small building contractors, 
it is difficult to carry them out. Accordingly, when such plans are 
prepared, they are intended now not to be given direct to the partil's 
themselves, but to be passed to the technical services which have 
to advise those parties on the spot in the light of each peasant's 
special circumstances, or to supply them with plans adapted to 
those circumstances. In different countries, these technical experts 
may be central or provincial government officials or private archi
tects and engineers, whose schemes will, before being put into effect, 
he referred to the departments which have to decide about the loans 
or grants. 

Such technical advice is indispensable, for the peasant's chil'f 
need everywhere is to be given a frank explanation of the best 
m~:thods to follow in his building schemes, the kind of materials 
and how to use them, and the choice and use of artificial materials. 

Financial help must also be given Ly the public authorities. 
because all building costs much more in a rural than in an urban 

• For this note, as well as for the following, see page ll9, "Annexed l\"otes,. 
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community, agriculture also al'\\'ays gives a small return, and, if he 
lives on his produce, a peasant sometimes has very little ready cash ; 
he can, on the other hand, supply labour and transport for building 
operations. 

Such financial help is equally necessary for the improvement of 
farm labourers' dwellings, for they, unlike factory-workers or clerks, 
cannot in any country afford to buy their own houses. It is, 
moreover, extremely difficult and sometimes impossible, without 
financial assistance, for agricultural employers to afford the necessary 
cost of improving their labourers' houses. 

Providing an agricultural labourer with a suitable house means 
that he must pay a rent of about a quarter of his wages. It is very 
difficult to make people agree to pay more t~an a sixth, and some
times even a tenth, of their wages for rent, as they are accustomed 
to do for very defective houses. In addition, the agricultural 
labourer, ou account of his wages, cannot pay the normal rent for 
a good house except by stinting his food and that of his family. 
Thus, in some countries (Netherlands, Great Britain), special assis
tance is provided for the agricultural labourer who lives in the 
suitable house that has been found for him ; in this way, he has to 
pay a rent equal only to an eighth or a sixth of his wages, instead 
of a quarter or a third. Large families may also have a fourth 
room (Netherlands) without a great increase in rent ; this is in order 
to avoid overcrowding, which is still excessive in almost every 
country. 

The problem of housing the agricultural worker is somewhat 
complex ; its solution lies, not only in getting rid of overcro"' ding, 
but also in fitting up the house so as. to make it healthy and com
fortable (water, heating, lighting, etc.). These observations are 
to be taken into account when planning houses for agricultural 
workers, and also for the small farmer working with his family, 
who, too, has to meet the cost of building or improving his house. 
This consideration is in many cases an inducement merely to 
improve, "'hen ever this is hygienically possible, the occupied pre
mises of existing houses by rational arrangement. 

In the case of settlement on land obtained by dividing up the 
large estates (agrarian reform allotments) (Latvia, Poland, Czecho
Slovakia, Yugoslavia), or settlement on land reclaimed for agri
cultural working (Netherlands), or the transfer of farms to the open 
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fields (S" eden), where complete villages have to be built, it is 
obvious that preliminary plans must be drawn up for buildings and 
,·illages and areas by co-ordinating the activities of the health 
services and the agricultural services. 

But the same necessity arises when it is proposed, generally for 
reasons of economy, merely to improve existing buildings (Belgium, 
t:nited Kingdom, France, ~etlwrlands). Regional standard plans 
for houses are then drawn up and adapted to each special case. 

During the past twenty years in most countries, and nearly fifty 
years in some, lPgislation has been introduced to promote the 
building of cheap housPs or the purchase of small holdings with a 
cottage attached. As in the case of housing regulations (see below, 
Sanitary Laws and Regulations on Housing), the chief object of 
such legislation is to supply urban dwellings, cheap, healthy and 
as comfortable as possible, for the working class and persons of 
modest income who live chiefly on their earnings. 

Such houses are built by private companies, or provincial or 
communal administrations, and are either rented to the occupiers 
or sold to them, the price being paid ofT in comparatively small 
annual instalments. They are built either in urban or industrial 
centres, or in their suburbs, so as to relieve the congestion in the 
centre. 

Agricultural labourers are included in this class of poorer persons 
living chiefly on their earnings ; but their wages are usually paid 
partly in cash and partly in kind ; so that it is difficult, if not impos
sible. for them to make cash payments, as has been said above. 

In spite of the steps taken, too often extemporaneously, to adapt 
these laws to agricultural labourers, cheap housing lPgislation has 
been comparatively inefTectual in rural areas. 

In certain countries, the standard of living of the small farmer 
i; considered to be often inferior to that of the agricultur,ollabourer. 
l\leasures for improving the housing conditions of this population 
group are therefore required. 

Techr.iral Studies and Research for the Improvement of Building. 

Systematic studies are being conducted in the various count~ics 
to find types of building suitable both from the health and from the 
practical farming standpoint and reasonable in cost. New materials 
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and the way to use them, and standardised materials and parts 
ready to be assemblecl on the spot, are also studied. Research 
work of this kind is going on continually and, as a result, standard 
appliances, for ventilation and economical heating, for instance, 
are being introduced. Economical heating has been ~pecially 

studied in such countries as Poland. It is a useful way of preventing 
the overcrowding caused by the tenants' occupying the same room 
day and night during the winter. 

Sanitary Laws and Regulations on Housing. 

All countries now have their housing laws and by-laws. (5) These 
lay down the health conditions "hich must be observed in houses, 
and aim at the abolition of slums. Some of these laws and regula
tions contain only a few clauses applicable to the rural house or its 
outbuildings and to the sanitary arrangements (water-manure); 
others, however, have a large number of clauses, frequently detailed. 
In this connection, there is an interesting point to be made-viz., 
that whereas sanitary regulations on housing generally have for 
many years been conceived primarily from the standpoint of urban 
or industrial centres, the more recent housing regulations are taking 
into consideration the characteristic features of the countryside. 
Ignorance of those features, or the insufficient attention given to 
them, deprived such regulations, when applied to the country, of 
most, if not all, of their real value. 

Another obstacle in securing practical results was the fact that 
the enforcement of housing regulations was entrusted to the sub
ordinate local authorities, whose representatives, being elected by 
the population, were not prepared to use their statutory powers to 
compel their fellow-citizens to comply ~ith measures which they 
themselves felt were too hard to carry out. In most countries, 
this obstacle has, to a great extent, been surmounted by vesting 
the responsibility for enforcing these measures in a higher authority 
(district or even provincial) with greater independence and expe
rience, whose difficult task is lightened by the technical and financial 
assistance givl'n to the rural population (see above). 

7 
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B. GENERAL RULES FOR HouSES AND THEIR OUTBUILDINGS 

Merging or Division of Living-quarters and Farming-premises. 

The arrangements vary from country to country, and from district 
to district in any one country. 

Sometimes, the dwelling-house is separated by a dividing wall 
from the quarters used for housing live-stock and storing crops and 
implements, with which it forms a single buil<~ing under one roof. 
In this case, however, the plan always provides for an internal 
party-wall between the family dwelling and the stables. There is 
usually a communication between the two, but, as far as possible, 
it does not lead directly into the living-quarters. Generally, if 
there is no passage, the dairy or a room for preparing food is placed 
in the middle. 

Sometimes, the dwelling-house is completely separated from the 
outbuildings-an arrangement which seems to be preferred in all 
countries. The outbuildings themselves are often separated one 
from the other and arranged in a yard, sometimes in no special 
order, sometimes forming the actual sides of the yard, which is 
thus enclosed on three, or even on all four, sides by buildings. 

The yard may be larger, or smaller, and have more or less adequate 
arrangements for leading ofT rain-water. Sometimes it forms a 
garden, with lawns, trees and flower-beds. (6) 

Special attention should be paid to the planning of the farmyard 
and its surroundings. 

Special Atrangements for Housing. 

Number of Rooms. 

In addition to the kitchen-cum-living-room, which very often 
contains a bed, rural dwellings have a number of bedrooms varying 
from one to three or sometimes four. There is a marked tendency 
~increase the number of rooms so as to have at least three (parents, 
gtrls, boys), or, at the very least, two, the kitchen-cum-living-room 
being used in the latter case as the parents' bedroom. Reference 
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is made--the phenomenon is found in all countries-to the " best 
room ", or reception or show room, which is often kept unused, to 
the detriment of the home. Sometimes, in a small d1111elling of one 
room plus kitchen, the occupants all sleep in the kitchen, and keep 
the other room for visitors or for displaying the family treasures, 
which are often very remarkable as specimens of family or regional 
art. This is an additional reason for increasing the number of 
rooms, in order to avoid the too frequent overcrowding of rurl!l 
houses. 

The way in which the rooms are divided between the ground 
floor anrl the first floor (when there is a habitable first floor) depends 
on the country or district. 

In modern buildings, when water is laid on in the house (cistern 
under the roof), wash-hand basins, bathrooms and water-closets are 
installed. These are still very ~ecent innovations, but everything 
possible is being done to make them practical and inexpensive. (7) 

Size of Houses and Rooms. 

Dimensions are shown by indicating either the cubic content of 
the dwelling, or the area it covers, together with the height of the 
rooms from floor to ceiling. Sometimes those dimensions are laid 
down in the health regulations applying to buildings, sometimes in 
separate instructions and sometimes, again, they are merely shown 
on the plans handed to those concerned. 

The minimum floor-space of a living-room should, it appears, 
not be Jess than 9 square metres. It is generally greater in all 
countries, and current averages run to 15 or 16 square metres. We 
sometimes find, however, rooms of 5 square metres, which it is very 
difficult to use for living purposes ; but, in those cases, there are 
several similar rooms, and the whole may be considered as one large 
room divided by partitions. They are always provided with 
windows. 

Combined kitchens and living-rooms are, as a rule, fairly, and 
sometimes very, spacious ; they vary in floor-space from 15 to 
20 square metres, and are often provided with annexes such as 
sculleries and larders, which increase the available space. 

There is some variety from country to country in the statutory 
or customary height of rooms ; for living-rooms; the minimum 
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suggested is 2.20 metres on the upper floors or in attics, while, in 
practice, the following heights are current : 

Ground floor: 2.40 to 3 metres, generally 2.70 to 2.80 metres; 
Upper floor: 2.20 to 2.80 metres, generally 2.30 to 2.70 metres. 

An appropriate total area for the dwelling-house proper of agri
cultural workers and small farmers, including the kitchen, would 
be from 35 to 50 square metres for each family. 

The minimum dimensions of rooms, and especially the area, must 
be stipulated with a view, not only to ensuring sufficient air-space, 
but also to allowing for the necessary furniture, especially the bed, 
in relation to openings such as doors and windows. (8) 

Building Materials and Methods. 

The materials generally used for rural buildings are either those 
locally available (stone, wood, unbaked or baked bricks, hand-made 
tiles, straw or reeds for thatching) or materials supplied by relatively 
distant factories and works (cement for concrete and external 
surfacing, asbestos-cement compound, artificial stone made of 
cement, wooden frameworks, standardised doors and windows, 
asphalt, various materials for heat insulation, etc.). Every one 
of these materials is found in use in all countries. 

The increase in transport facilities and mass-production in 
industry make it possible to obtain factory-worked materials at 
reasonable prices on the· spot, aad also the skilled workers who can 
use them. Nevertheless, each building undertaking must he on a 
,JUflicient scale to cover costs, unless the factories and skilled workers 
ure very near to the smaller type of undertaking. Concrete is 
corning more and more into use ; it can be prepared and used for rural 
buildings by local workers, and even by the farmers thernsdves, 
provided-as is often the case-they can obtain advice on the spot. 

In some countries, wood remains the material most generally 
used, and, suitably employed, gives complete satisfaction ; hut, in 
other countries, efforts are being made to discourage its use and to 
substitute non-combustible materials. 

Floors of beaten earth, both in the house and in the outbuildings, 
are still common in certain countries ; but in new buildings, floors 
built of hard, washable substances are the rule. · 
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Building methods vary considerably. In some cases, the work 
is carried out to a plan by firms of contractors, whereas, in other 
cases, local workers undertake sections of the work for a fixed sum. 
Sometimes, again, the work is done by the farmer himself, especially 
the transport of materials, foundation-work, and the supply of local 
products, while professional workers carry out the actual work of 
building at certain periods of the year (Yugoslavia). 

In some countries (e.g., Poland) the materials are. prepared in 
advance in standardised form, and the contractor me.rely assembles 
them (e.g., in the installation of agricultural settlements). 

In every case, new buildings have a stone foundation, raising 
the ground ·floor from 0.30 to 0.50 metres, and sometimes more, 
above ground-level. Wherever land configuration allows, a cellar 
is provided ; this should preferably be built under the kitchen. 

Internal Planning of Houses . 

. The general tendency is towards larger windows ; where the 
climate makes it necessary, double windows are gradually _replacing 
single ones. Fanlights are often placed at the top of the windows 
to allow air to enter without opening the windows themselves. 

Health regulations relating to building include provisions ensur
ing that the windows are large enough to allow sufficient light to 
enter. The area of the opening stipulated varies from one-fifth 
to one-eighth of the area of the room, according to the country 
concerned. 

Investigations have been carried out, and are still in progress, 
with regard to heating. This is a paramount question if over
crowding, resulting from the whole family's remaining in one room 
during the winter, is to be avoided. Some types of stove can be 
fitted in the wall between two rooms, thus heating both at once. 
The use of cooking-ranges which heat a hot-water tank feeding both 
the kitchen and the washing-places is now general. Central heating 
is available in some new types of house. 

A heating system in which hot air circulates inside the walls 
is in use in Poland. 

Electric cookers are also in use in certain districts. In others, 
oil is used for cooking, and coal for heating. · 
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As a rul~. steam and smoke are carri~d away through thl' kitdtl'n 
chimneY bv th~ir natural upward moveml•nt. Th~ hn•ad-own is 
som~tii;I~s ·n~xt to the cooking-rang~. sometimes in a room hy its~lr, 
and som~tinws in a sp~cial small building. rompktl'ly dl'tarltl'd 

from the hous~. 

C. DRI:-;KI:-;G-W.-\TER 1:-i HoesEs A:-;u Ot·Tst-ILDI:-;<Os 

The question of collective supplies of drin!:ing-water will lw 
examined in the second part of this general survey ; here we ar~ 
concerned only with individual supply and the distribution of drink
ina-water in the house and its outbuildings. 

" .\ccording to the district, water may be found either in the 
phreatic (immediately subjacent) layer (wells of a dl•pth of 8, 12, 
L) and sometimes 20 metres) or at a greater depth, in whiCh case 
borings have to be made to liberate captive underground waters, 
which are then forced under their own pressure to a point near the 
ground-level, although seldom emerging aLove it ; the latter type 
of water is often more or less ferruginous. In some regions. usc 
is made of rain-water collected in cisterns, but the general h·ndency 
is to substitute collective supplies for this form of supply (:\'etla·r
lands) ; where it is not possible to provide adequate rollective 
supplies at once and throughout the district, plans anrl suggl's!ions 
for the efficient construction of rain-water cisterns are handed to 
the builders, and health officials supervise the work (Yugoslavia, 
Carniola). 

Springs and fountains are also used as sources of water-supply. 
Here, again, advice is given, and the work is sometimes carried out 
under the supervision of official sanitary experts (Yugoslavia). 

Generally speaking, however, the most frequent practice is to 
use the phreatic layer, which only necessitates relatively shallow 
wells. Water from such wells is brought to the surface either Ly 
means of a suction-pump, which is the most general device adopted, 
or by a system of chains and buckets. Everywhere it is sought to 
substitute pumping systems for old-fashioned huckets and winches 
and for direct leverage by means of a pole with a counterweight. 

Pumping allows the opening of the well to he cov!'red up-a 
course recommended everywhere. In Wl'll-building, u5e i.~ madl•, 
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apart from ordinary masonry of stone or brick which is cemented 
and made watertight, of vertical concrete pipes. In some countries, 
it has been noticed that such pipes tend to leak at the joints, and 
they are therefore surrounded with an external layl'r of concrete, 
or, in some cases, replaced by a single homogeneous concrete 
structure. 

The provision of a flat, watertight, concrete or paved surface 
round the opening of the well is being urged, and is becoming more 
and more general ; its object is to prevent infiltration from the 
surface in much-trodden ground. 

\\'ells are generally placed at some distance from human or animal 
living-quarters. In some countries, the distance is laid down by 
regulation (e.g., not less than 10 metres) ; but such a stipulation is 
only possible in the case of fairly homogeneous ground, uniform in 
character as regards water infiltration and circulation. 

Some of the above requirements are rendered compulsory by 
sanitary regulations, but this compulsion is only effective in so far 
as control is efficient. 

Some countries (United Kingdom, Czecho-Slovakia) are very 
strict, and any well found to be contaminated inust be put into a 
satisfactory state of sanitation by its owner, otherwise it is closed 
by order of the authorities, and the house, not being provided with 
drinking-water, is condemned ; if they deem necessary, the authori
ties may also have the well rendered safe from contamination at 
the owner's cost. 

The purification of water by chlorination must be regarded as 
merely provisional until the contaminated well can be rendered 
sanitary. 

It has been suggested that whenever the public water-supply in 
country districts cannot economically be extended to some isolated 
farms, the latter should be given subsidies similar to those allotted 
to the public water-supply authorities for the provision of drinking
water (especially by wells). 

Many farms have two supplies of drinking-water, one for the 
house and the other for the outbuildings. Pumping cari be carried 
out hy hand, but motors are installed where possible-electric 
motors as soon as electril'ity becomes available on the farm. 
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D. DISPOSAL A:-\D TRE.\UIE:-\T OF lll"~IA:-1 

A:-<D .\:-<DIAL DEJECTA I:-< DwELLI:-<GS A:-<D Ot"TBULDI:->GS 

There are three aspects to this question : privies, manure and 
household refuse. 

All countries are seeking to provide privies or clos,•ts where none 
exist and to improve those already available. Improveml·nt rdatt's 
both to the actual structure of the privy and to the disposal of dt•jecta. 

Plans and ad\ice are given to farmers to further this object. 
Investigations of great interest are bting steadily pursued by Gowrn
ment and provincial authorities and by institutions and associations, 
especially Institutes and Schools of Hygiene, and experiment, are 
carried out with various types of pri\')". Rules are then drawn up 
and placed at the public's disposal. 

Although satisfactory results have been obtained in many cases, 
the work of improvement must continue. , 

It has been found that, wherever water under pressure is available, 
closets are being fitted with flushing devices. In such cases, a 
double sealed tank with a ventilating shaft is built, from \\ hich 
the liquefied dejecta flow either into the liquid-manure pit, or 
into a watercourse, or-better-into percolating drains trawrsing 
arable soil. 

The pollution of small watercourses or lakes by the unpurilh·d 
influx of waste water from isolated farms may give rise to serious 
disadvantages and dangers. For that reason, method~ of pre
treatment or purification mentioned in the previous paragraph are 
highly recommendable. 

In districts where peat is plentiful, it is mixed with the dejecta, 
the disposal of which is thus rendered easier. Dry earth is also 
used satisfactorily. 

Privies raised above 
underneath which can 
frequently found. 

the ground, with a movable rcct•ptablc 
be withdrawn through an opening, are 

Another arrangement sometimes found in the case of rows of 
labourers' cottages is a series of privies (one for each family) undt•r 
a common ro<•f, with an open trench into which the dejecta drop, 
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The excrement is then mixed more or less thoroughly with peat
large quantities of paper being present~and from time to time 
removed with a spade to the manure-heap. 

Where there is a tank (which should be sealed) emptied by a 
direct method, generally with a bucket, it is found that one privy 
often contains several seats each ~ith its own tank; only one seat 
should be in use at a time, the next coming into use when the tank 
of the first is full. The usual number of seats is three ; but as, in 
practice, all the seats are used indiiTerently, this system ceases to 
have any value. 

The usual form of the seat is a wooden colTer with a movable 
pierced lid. Although the privies are generally kept very clean, 
this system is unsatisfactory if the users are careless. 

The so-called " Turkish " form is muc]). less common, although 
it has many advantages. · 

Privies (except water-closets) are usually placed outside the 
dwelling, either in a lean-to-shed, or entirely separate, and some
times next to the manure-platform. In this last case, the dejecta 
either drop on one part of the platform or fall into a pit connected 
with the liquid-manure tank. 

Attention is nevertheless drawn to the disadvantages, from the 
health point of view, of mixing human dejecta with the liquid or 
solid animal manure. The disease-bearing germs may be conveyed 
with the manure to the fields or gardens, thus contaminating the 
vegetables that are to be eaten raw or even the water supply. 

As regards animal excrement, systematic efforts are everywhere 
being made to secure that manure shall be deposited on non-porous 
llat surfaces, generally of concrete, or in shallow non-porous trenches 
near at least one side of which carts can be brought ; at the same 
time, or as a second stage in the installation, a liquid-manure tank 
is provided for the collection of the liquids from the platforms or 
trenches and from the runnels which are now more and ·more 
frequently built into the floors of stables, byres and sties ; these 
are connected with the tank by watertight underground channels. 

On small farms, the manure is often stored under a roof. 
Liquid-manure tanks are now generally provided with pumps 

used both to spray manure-heaps (in order to stimulate fermenta
. tion) and to fill barrels for spreading over arable fields and meadows. 
If there is no pump, this work is done with a bucket. 
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:\lost sanitarY re<Tulations include stipulations relating to priYit•s 
and manure-h~aps~ with special reference to the possibility of 

contamination of the water supply. 
Household refuse is generally added to the manure. 
Where there is a group of cottages whose tenants do not po~st•ss 

large enough gardens or fields, or have no lin•-stock and lwnce no 
manure to dispose of, household refust> is placed in closed containers, 
which are then carried away to be added to the farm's manure 

supply. 

E. QuA."'TIT.\TIYE ExTEXT oF htPRO\"DIEXTS TO Ht·R.\L l!on;Es 
AXD THEIR Ot"TBl"ILDIXGS 

Statistics relating to the number of improvement opt>rations 
carried out are drawn up in a number of difTerent ways, and are 
difficult to interpret. They need enquiries which are not t>asy to 
conduct, both on account of the care with which the questions mu't 
be framed, and on account of the character of the data required 
for answering them adequately. Sta!T trained to carry out such 
enquiries is not readily available. In some countrit>s, tht>rdore, 
it is considered sufficient to undertake sample investigations in 
a number of typical parishes in a given area, confining visits to the 
most typical dwellings and selecting them in such a manner as to 
permit of generalisation, which can always be checked subsequently. 

In pursuance of the work of the European Health ConferencE.' 
held at Geneva in 1931, the Ht>alth Organisation of the League of 
~ations has drawn up a detailed questionnaire which has het•n 
despatched to a number of countries, with a view to an enquiry into 
rural housing in Europe. Some countries have now complctt•d 
this enquiry ; but the results have so far been communicated to the 
Health Organisation i~ a few cases only, and no general conclusions 
have yet been drawn. 

:\loreover, the available statistics generally reft·r to " chl'ap 
dwellings", and those of a definitely rural character are not alwavs 
clearly distinguishable from the others. . 

~evertheless, the documentation so far hrought together makt•s it 
clear that consideral,le efforts have been made to secure an improve
ment in the character of rural houses and tlwir outhuildings. (!I) 
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F. TRAINING OF SJ!.NITARY ENGINEERS 

It would be extremely desirable to provide special training for 
sanitary engineers. Some countries have dealt with this matter 
to a greater or less extent. The universities of the United States 
have means of training doctors and engineers for public health 
duties in sanitary engineering, together with health assistants. 
The engineers who take this course are civil engineers or engineer
ing chemists. Both engineers and doctors do some of the work 
and follow some of the courses together. 

II. COl\1:\lUNITY PLANNING 

The object of planning rural communities is to provide their 
inhabitants with such common services as they cannot, or cannot 
adequately, provide for themselves (e.g., on fanns). 

These rural communities may consist of a very small group of 
farms situated very close to each other and constituting a hamlet, 
or a relatively large group of farms forming a village, in which may 
be found small dealers' or craftsmen's shops and public buildings 
and installations. The latter type is dealt with in this part of the 
report. The common services of the hamlets will, of necessity, be 
less extensive ; such services will be more widespread and of greater 
importance as the size of the village more nearly approaches that 
of a small town. 

A. l:;sTALLATioNs AND EsTABLISH~IENTS 

FOR CmniUNITY LIFE 

Administrative Buildings.-These are generally the council 
ofiice, schools and fire-stations. 

Places of Worship.-Churches and religious institutions. 

l/ ea/lh Buildings an.d Premises.-Health r.entres, social hygiene 
dispensaries, health co-operatives, baths, showers, etc. 
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Communal Ctnlrts.-Where all kinds of sporting, cultural and 
artistic societies and associations hold their meetings ; where the 
inhabitants meet together for . professional, cultural or artistic 
purposes in a hall suitable for celebrations, dramatic performances, 
cinema shows or wireless auditions. The communal centre may 
house the communal library, with its reading-room and home 
lending department. The school and adult education libraries 
may be housed in the school premises. The communal centre may 
also contain the communal museum, containing collections and 
documents on the history and economic and social development 
of the village. 

SJXJrls Grounds, Promenades, Public Gardens-Cor the leisure and 
recreation of the inhabitants. 

Public and Communal Seruices.-Fair-grounds, covered markets, 
public weigh-bridges to control the weight of animals and agricul
tural produce, slaughter-houses, wash-houses, C()-()perdtive build
ings for the production, conversion and sale of agricultural produce. 
This category of public services includes road upkeep (streets, 
highways, pavements, rainwater gutters), water-supply mains, 
hydrants, sewers, installations for the purification of sewage, electric 
mains and transformers, gas mains, etc. 

B. DEVELOPMENT PLA.'I 

For this purpose, it is desirable that a plan for till layout, amenities 
and future expansion of the community should be drawn up. On 
this plan should appear the various works, buildings and plant 
referred to above--both those already in existence and those which 
it is proposed to establish in due course, having regard to the 
financial resources of the local authority that is responsible for 
drawing up the plan. 

For urban and industrial communities, such plans are compulsory, 
but for rural communities they are as a rule optional, and are not 
very often made, except plans for the alignment of houses along 
existing or future roads. 

These layout plans are of prime imporlance
1 

however; if necessary, 
they may be sketchy and rather in the nature of programmes than 
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finished plans. They may be drawn up parallel with the carrying
out of the general development programme or plan, and of course 
co-ordinated with it. 

The value of these plans justifies the financial aid that the 
authorities may grant the communes for the purpose. As the 
general plan is being carried out, the successive stages must be 
marked on it. 

For public constructional works, grants varying in size are made 
by the Government, provincial authorities, agriculturists, unions 
and societies and associations for the improvement of public health. 
The situation in this respect varies very widely in different countries ; 
but, while much still remains to be done, it is everywhere realised 
that such improvements are necessary in order to raise the intellec
tual standard of country people, as well as to protect their health. 

For instance, in the elementary schools, there are communal 
clubs and baths open to the public on certain days ; and, in some 
countries (such as Czecho-Slovakia and Yugoslavia), the highly 
developed co-operative societies have communal clubs and baths 
on their premises. (1 0) 

Public water-supplies, evacuation of waste water and waste 
substances, and electrification are sometimes local (communal) 

· and sometimes regional (inter-communal), and will be examined in 
the following chapter. 

III. AREA PLANNING 

In this part of our report, we shall examine the position and 
tendencies in the different countries-always of ·course from the 
rural standpoint-as regards public supplies of drinking-water, the 
disposal and treatment of waste water and other waste substances, 
and the supply of gas and electricity. 

The fact that the inhabitants are concentrated in definite localities 
makes such undertakings cheaper, considered on the basis of cost 
per head, and guarantees the minimum consumption which will 
render the undertaking economically self-supporting ; further, this 
concentration signifies that the undertaking is essential in propor
tion to the density of the population. 



110 Rl"RAL HOVSIXG A:\D PLA:\:\1:-\G 

It follows that, in certain countries or districts where the density 
of the rural population is low and the inhabitants are often widely 
scattered~ven central village communities being somt•tinws 
extremelv small-this type of undertaking is less imperative than 
in towns: and often too costly. In more densdy populated areas, 
it is deemed essential to the economic and social existence and the 
health of the community. In the latter case, the public authorities 
must contribute both on the technical plane (where appropriate) 
and, in most cases, financially, while also supervising the working 
of the undertakings and plant. 

THE St:PPLY OF DRI~KI~G-W.-\TER 

The principles outlined above are specially important in connec
tion with public supplies of drinking-water in rural areas. (11) 

In thickly populated countries or districts, systems for the 
public supply and distribution of drinking-water are well developed 
or in course of rapid development. As the amount of water required 
is generally considerable, extensive or deep reservoirs have to be 
built in places suitable by their natural configuration. 

In rura areas with widely scattered farms or very small centres 
of population, on the other hand, the amount of water required is 
relatively limited ; hence adjacent local supplies generally prove 
sufficient. 

Every intermediate degree between those two extremes is to be 
found. 

The question that arises is whether water-supply systems are 
to be undertaken on a district basis or on a purely local basis-i .r ., 
to cover one village or a small group of villages. The advantages of 
a large-scale system are obvious from the standpoint of the efficiency 
and effective supervision of the undertakings and installations ; 
this type of system has been largely employed in Belgium and the 
;.;'etherlands, where the density of the population is high and rural 
communities are close to one another. But it appears to he much 
less advantageous in countries with a scattered population and 
small, widdy separated communilies-t'xcept where there are 
no local supplies of drinking-water, as in the Carso province of 
Yugoslavia. 
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In France, where districts vary greatly as regards density of 
rural population and distance between villages, both regional and 
local systems are applied, according to the particular circum
stances. 

Particular attention has been paid to the possible advantages 
of constituting regional groups of villages for the purpose of organis
ing drinking-water supplies. The system applied in the Netherlands 
has been specially studied from this standpoint. The first fact to be 
noted is that it is not invariably necessary to create a single supply 
system for the whole district concern~d ; the essential requirement 
is to have some regional organ capable of centralising the planning, 
construction, maintenance, operation and normal working of all 
the public water-supply plants in the district. The central organ 
for the district carries out its plans by successive co-ordinated 
stages corresponding to the regional supplies available ; as it covers 
a fairly extensive area, an average price can be imposed ; in this 
way the better-placed communities share indirectly in the necessarily 
higher cost of -supplying smaller, scattered communities, and even, 
to some extent, isolated farms. As regards these last, a possible 
solution is to hring the water-mains as near as is economically 
possible to the isolated buildings, a hydrant being placed at the 
nearest point. The farm is then no longer compelled to draw 
supplies from a well, but uses the public supply, which is under 
constant vigilance. In some cases, it may even prove advantageous 
to the farin to instal, at its own cost, a connecting pipe between 
the mains and the farm buildings themselves. 

The means for carrying out this regional type of water-supply 
organisation vary from country to country. In the Netherlands, 
there is a Central Institute, with its own technical, economic, 
geological, chemical and bacteriological departments, which colla
borates, more or less fully according to needs, with the twenty-five 
existing regional systems, to which another is now being added. 
Those systems are operated by companies set up by the provincial 
and local authorities concerned under a concession valid for the 
whole territory in question. The Central Institute also exerts a 
further co-ordinating influence by assisting in the preparation of a 
national plan for the public supply of drinking-water. The mayor 
of each village acts as agent of the provincial company. As the 
province docs not grant water concessions to villages in its territory, 
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the Jatt,•r are compdkd, in order to obtain public supplies, to 
bt>ct>me partic-ipants in the provincial company. 

Existing privatt• tlll<krtakings art' allowt•d to continur, hut tlwir 
conc,•ssious are gradually being n•purchast•d by the ct'ntral n•gional 

Of'.!anisations. 
B,•Jgium posst'SSt'S a national undertaking for drinking-water 

supplit>s. Yillagt'S are undt•r no compulsion to join this undertaking 
in ordt•r to obtain supplit'S ; tlwy are, however, ell(·ouragt>d to do 
so by means of substantial grants ofTert'd by the Gowrnnwnt and 
the provincial authoritit's. 

In Poland and France, villag<'S are empowered to form voluntary 
associations for the express purpose of organising public water
supplies. Poland endeavours to solve this problem through the 
Federation of Cities, which has formed a special commission for 
the study of various systems in use in various countries. So far, 
the national scheme of Belgium seems to correspond best to the 
needs and conditions of Poland, but until now, no definite system 
has been adopted. Two large-scale regional water-supplies (one 
GQvernmental and the other communal) are, however, already in 
existence in Cpper-Silesia. 

In Yugosl::>.via, there are no regional groups, properly so 
called, supplying water under concession ; but provincial bodies 
exist which draw up regional schemes (particularly in the Karst 
topographical regions) operated by means of contributions pro
portionate to the social status of the consumers. In this way, the 
better-placed inhahitants contribute towards the cost of supplying 
those less favoured. 

Systematic investigations of the regional and national sources of 
supply of drinking-water have been undertaken, in varying degrees, 
in all the countries concerned. The great importance of such 
investigations is obvious, especially in connection with the consti
tution of regional associations of villages. 

Supervision of public supplies of drinking-water as regards both 
the construction of reservoirs or intakes and the working of the 
installations, is found in all countries ; it is often in the hands o( 
Institutes of Hygiene, which are particularly well equipped for 
the purpose. 

Only passing reference can he made to the problem o( protecting 
central water-supply installations against aerial attack in war-time; 
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the appropriate measures fall within the sphere of" passive defence" 
and require special study, to which attention is drawn. 

DisPoSAL oF WASTE \VATER AND OTHER WASTE SuBsTANcEs 

Generally speaking, we find that, even in urban or industrial 
centres, modern systems for the disposal and purifying of waste 
water and other waste substances are much less common than 
systems for supplying drinking-water. (12) They are even less 
frequently found in the countryside, though this is partly due to 
the fact that the population is scattered, and that it is generally 
possible to collect and dispose of human or animal dejecta on the 
farm itself. 

Nevertheless, it is observed that, when a rural community, even 
a small one, acquires a piped water-supply, it becomes much more 
essential to provide for the di~posal of waste water, as the quantity 
becomes considerably greater than it was. 

For that reason, it is recommended that to every scheme for the 
supply and distribution of drinking-water there be added some 
indication, more or less detailed, of what is intended in the immediate 
or near future as regards the disposal of the increased quantities 
of waste water. 

The problem of purifying waste water before allowing it to flow 
into a stream or into the soil is of importance, and has given rise 
to interesting investigations and experiments in various countries, 
which have been concerned at the same time with the hygienic 
aspect, the question of the cost of the installation, and that of run
ning expenses. In the case of rural communities, the expenditure 
must be as limited as possible; yet public health must be safeguarded. 
It is also essential to instal purifying systems which are of simple 
working and practically automatic, since, in the case of small 
rural communities, skilled personnel is difficult to provide and the 
wages bill might otherwise prove prohibitive. 

Particular attention is drawn to the method of disposing of 
waste water by causing it to flow into streams or. lakes. A 
comment has already been made on the subject with reference to 
isolated farms.. In many countries, there is no alternative, at least 
in the larger towns, to streams and lakes as sources of public water
supply. 

8 



11-1 RURAL HOUSING AND PLA:-il-:1::\G 

The need for protecting such streams and lukt•s renders the 
adoption of large-scale plans even more urgent as regards the puri
fication of waste water than as regards supplies of drinking-water. 

The self-cleansing action of streams and lakes, involving, up 
to certain limits, the direct destruction of organic substances and 
pathogenic germs, is well known. But the limitations of this 
process have not yet been exactly ascertained. R~search on the 
point is most desirable, since it will enable artificial purification, 
before waste water flows into stream or lake, to be limited to what 
is strictly necessary, and the costs to be consequently cut down 
to the minimum-a vital point for rural communities. In some 
countries (e.g., the Netherlands and Poland), regular analyses of 
the water of streams are conducted. 

In connection with the purification of waste-water conduits, it 
is reported that the public health authorities in France, and par
ticularly the Conseil superieur d'hygiene publique, require purifi
cation by stages (more or less complete decantation, partial filtering, 
complete filtering) before waste water is allowed to flow into a 
stream or lake or into the sea. Regular supervision and tests 
provide practical indications of the stage of purification required. 
To ensure that, where complete filtering is deemed necessary, no 
material obstacles will arise, local authorities are under an obliga
tion, before undertaking any sanitation works, to purchase a piece 
of land, of sufficient size and suitably placed, on which plant for 
the complete purification of waste water can, if the need is confirmed, 
be erected. 

The carrying-through of regional plans for the disposal and 
treatment of waste water is a more difficult undertaking than that 
of regional plans for water-supplies. It would appear practicable, in 
most cases, only to the extent of setting up an official regional body 
to supervise and control the construction and efficient working of the 
various purifying plants, plans for which have in the first place 
been submitted to and approved by the competent authority. 

It must be added, however, that in the case of large centres 
including several distinct urban units, the b~t results are secured 
when the several units combine to operate a common system of 
sanitation (t.g., in France, the Paris and Lyons urban areas). 

On farms, the disposal and treatment of waste substancrs (house
hold refuse) are provided for by methods already indicated in this 
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survey. Only where such substances, after conversion into fer-
tilisers by the" compost" method, cannot be employed (e.g., owing 
to the absence of a vegetable garden), does the need arise for collec
tion by the community or local authority. 

The refuse is then placed in closed metal containers, from which it 
is transferred to closed metal tanks carried on lorries or trucks, and 
conveyed to the treatment plant (see document C.H. /Cof!1. Hab.77). 

The method of treatment will depend upon the size of the rural 
community or group of neighbouring communities co-operating for 
the disposal of household refuse : either incineration, or fermenta
tion in special cells, as practised in urban or industrial centres. 

In small rural centres, where such methods would prove unecono
mic, the system known as " controlled tipping", to which atten· 
tion is drawn, may be resorted to. The precautions required are set 
out in document C.H. /Com.Hab.74. It will be sufficient to recall 
here that this system, if it is to be effective, requires much C{lre, and 
therefore a considerable.degree of supervision. Refuse treated by 
this method should also preferably contain only a moderate propor
tion of empty tins and paper. Rats can be kept out of these tips, 
but an infestation by crickets has been reported in some cases. 

The problem of fly-control is closely linked with that of the dis
posal and treatment of waste substances (household refuse, manure, 
cesspools). 

Neither the investigations carried out in the various countries, 
nor the reports submitted, give evidence of resort to systems or 
devices for destroying flies in country districts. Some information 
will, however, be found in document C.H.JCom.Hab.77, Geneva, 
November 26th, 1938 (Netherlands). 

The investigations and experiments undertaken on the initiative of 
the Health Organisation with a view to the solution of the fly problem 
do not appear up to the present to have been put to practical use. 

A survey of the published documentation 1 reveals the need for 
further work in the form of investigations and experiments in each 

I J. PARISOT and L. FERNIER: •• The Best Methods or treating Manure Heaps 
to prevent the Hatching of Flies", Quart. Bull. Heal/h Org., 1934, 3, 1-31. 

Edm. and Et. SERGENT : "I'Jy-free lllanure Heaps", Quart. Bun. Health 
Org., 11134, 3, 299-3"3. 

Ill. THOMSEN : " Fly Control In Denm11rk ", 1 bid., 1934, 3, 304-32-t. 
"The Fly Problem In Rural Hygiene", Ibid., 1936 5, : L Report of the 

Meeting of Entomologists held In London on December 16th and 17th, 1935, 
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rountrg. For the problem is of a !oral character and a ~iven metho~, 
surressfully used in one rountry, will not necessarily succeed m 
another, at least unless it is modified in ways which have still to 

be determined. 
~evertheless, it appears certain that fly-control becomes easier 

if manure is placed on platforms insulated from the surrounding 
ground. This requirement harmonises with the need for avoiding 
pollution of the soil or of watercourses, and with the desire to 
preserve the full fertilising properties of manure. 

ELECTRICITY 

The stage of rural electrification reached in different countries 
varies greatly. (13) It is well advanced in Belgium, France. the 
Netherlands and Sweden, subject to the reservation that, even 
where the centre of the group (e.g., the central \·illage) has been 
electrified, outlying areas (hamlets and isolated farms) are not 
always linked to the system ; the obstacles to .complete electrifica
tion, in such cases, diminish as the density of the population increases 
and the distance separating outlying areas from the centre of the 
group, or the main power-line, d\\indles. 

In other countries, electrification has proceeded more slowly on 
account of the distance between farms and the scattered character 
and small numbers of the population of rural communities. 
The construction of central power-stations, recently completed 
or now in progress, to supply towns and industrial centres, will 
allow country areas to be supplied in the future in varying propor-
tions. · 

Electrification of country areas is encouraged by the Govern
ment, provincial and local authorities, and, in some countries 
(especially Sweden and Czecho-Slovakia), co-operative societies 
of consumers of electric power. · 

page 211 ; IL E. Rou&AUD : "The Biotbermic lllethod of Fly Destruction 
and the Ease with which It can be adapted to Rural Conditions" page 21<1 • 
IlL F. LoRINCZ and G. MAIURA : •• Investigations Into the Fly Density i~ 
Hun~y In the Y~a1934 and 1935", page 219; IV. F.I.ORJNcz,G. SZAPPANoa 
and G. MAIURA: ~n Flies visiting Human FlleCel in Hunl(ary ",page 228. 

B. A. R. GATER : The Fly Problem In the East: A R-arch Programme" 
document C.H. /Hyg.Rur.E.H.15(1 ). ' 
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Coal gas, used almost wholly as a source of heat, is only found 
in the countryside in the immediate neighbourhood of towns and 
industrial centres. Gas mains, being very expensive to construct, 
cannot be extended into districts where the probable number of 
consumers is very limited, as is the case at any appreciable distance 
from such centres. 

In some countries, the practice of using types of gas which are 
richer in calorit•s than coal gas (e.g., butane and propane gas), 
transported in a compressed or liquid state in containers, has 
become fairly gt•neral among individual consumers. Nevertheless, 
the collective use of these transportable types of compressed gas 
for purposes of public supply is at present very limited. 

In some countries (~etherlands, CzechO-Slovakia, Yugoslavia), 
use is sometimes made of natural (methane) gas resulting from deep 
boring of wells. 

IV. PROPAGANDA FOR THE DIPROVE:\IE~T 
OF HEALTH AND SOCIAL STANDARDS AMONG Rt:RAL 

POPULATIO~S 

• 
Attention has already been drawn-()n the occasion of the 

European Conference on Rural Hygiene held at Geneva in 1931~ 
to the need for propaganda designed to raise housing and community
planning standards in rural areas. This propaganda has taken 
many and varied forms in the several countries ; its object is to 
reach agriculturists on the spot, and to make them understand or 
appreciate more fully the advantages ofTered by these fundamental 
improvements in the conditions of rural existence . 

.Many countries devote constant attention to such propaganda, 
to the improvement of the machinery of propaganda, and to the 
co-ordination of the efTorts of occupational and cultural associa
tions and bodies with the activities of the public authorities. 

The part played by visiting nurses and by teachers has already 
·been stressed (see Part I, A : " General Considerations "). :\Ien
tion should also be made of village branches of cultural associations 
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(t.g., the sokols in Czecho-Slovakia) and of professional agricultural 
orcranisations in a number of countries. An important part is 

0 

played by the more or less intensive training, of a general or speci-
fically sanitary character, given to young recruits during their 
military service. 

Attention has already been drawn in the present report to the 
advice and technical information made available to inhabitants 
of the countryside, and especially to the functions of experts brought 
in to assist in carrying out rural public works. 

It has been found that even the carrying-out of a survey-i.t., 
the mere collection of information on public health or sanitary 
matters-is of value in stimulating progress. 

Fixed or travelling exhibitions, lectures, cinema films, broadcasts 
and meetings held in village halls are all propaganda methods in 
current use. In a remarkable guide to the documentation relating 
to propaganda in Czecho-Slovakia, mention is made of the useful 
activities of associations created by the former inhabitants of a 
country district now living in the same town, through which they 
can keep in touch with their villages, take an interest in their 
prosperity, and help in improving the living conditions of the 
present inhabitants. 

Too much importance cannot be attached to the need for co
ordinating all propaganda efforts and to the supply of exact scien
tific information to all those who, at any stage, contribute to the 
fulfilment of this difficult and important task. 
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ANNEXED NOTES 

(I) Official Organlsallons lor the Improvement of Hural Housing. 
(2) Private Organlsallons lor the Improvement of Hural Housing. 
(3) Methods (Advice). 
(4) Methods (Subsidies and Loans). 
(5) Htalth Laws and Regulations to do with Housing. 
(6) !louses and Farm Premises combined or separate. 
(7) Special Arrangements afTecting Houses (Number of Rooms). 
(8) Special Arrangements allecllng Size of Houses and Rooms. 
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(9) Estimate of Results achieved ·In the Improvement of the Rural House 
and Its Outbuildings. 

(10) Community Planning. 
(II) Supply of Drinking-water. • 
(12) Disposal of Waste Water and Other Waste Substances. 
(13) Electricity. 

• • • 
(1) Without going into details of the administrative organisa

tions which deal with the improvement of rural houses and their 
outbuildings, mention may nevertheless be made of the departments 
of the central administrations which do so. 

lMgiuin.-~linistry of Agriculture (Rural Building and Engineer
ing Department). 

France.-~linistry of Agriculture (Rural Engineering Depart
ment, Farm Labour Department). 

Lalvia.-~linistry of Agriculture (Rural Building Bureau). 
Nelhalands.-Ministry of Labour (Health Administration and 

Housing Inspection Department). 
Po/antl.-:'\linistry of Agriculture (Rural Building Department). 
Swrtlen.-~linistry of the Interior and Labour (General Labour 

Administration, Rural Housing Department), and Ministry of 
Agriculture (Royal Administration of Agriculture and its provincial 
rural economy societies). 

Cucho-Slovukia.-Ministry of Public Health and Physical Edu
cation (Social llygiene Section of the Institute of Public Health), 
and ~linistry of Agriculture (through the agricultural councils of 
the provinces, and especially the Agricultural Building Institute 
or the Agricultural Union of the Czecho-Slovak Republic). 
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l"ugoslauia.-:Ministry of Social Policy and Public Health (Sani
tation Section of the Central Institute of Hygiene at Belgrade, 
School of Public Health at Zagreb, provincial institutes of public 
health, and health co-operative societies). 

These State authorities supervise the efforts of the provincial 
administrations to improve rural houses and their outbuildings. 
The provincial administrations have a staff of health experts either 
under their direct control or placed at their disposal by the Govern
ment-in Belgium, Government agronomists ; in France, rural 
engineers and inspectors of farm labour ; in Latvia, technical 
experts and district inspectors ; in Sweden, provincial technical 
experts ; and in Yugoslavia, the sanitary experts of the institutes 
of public health. • 

• 
(2) These societies and associations and their fundamental 

activities are as follo\\'5 : 

Belgium.-Societe nationale de Ia petite propriete territ•nne, 
founded in 1935. Its object is to extend the benefits of the laws 
on cheap housing to small holders. It buys large estates and cuts 
them up into small farms by building on them and purchasing 
implements and live-stock. It grants loans at reduced rates for 
the transfer of these small farms, when ready for cultivation. It 
helps only poor people, others being assisted by the credit companies 
approved by the State Savings Bank. The Societe nationale has 
set up approved regional societies (1936), of which there are fifty
seven ; they are co-operative, and are administered by a governing 
body which includes the representatives of the public authorities 
and the major national organisations. 

It receives its funds from the State in the form of loans, at an 
interest and amortisation rate of 2.3%, repayable in sixty-six 
yearly instalments. The Society itself grants loans, at a rate of 
interest of 2.5%, up to an age-limit of fifty-five years (ten-yearly 
loans). 

Through its approved regional co-operative societies, it makes 
sure that the dwellings and outbuildings of its borrowers are kept 
in good eondition. 

La Commission nationale pour l'embellissement de Ia vie rurale 
~ational Committee for the Improvement of Rural Amenities) : 
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By holding congresses and exhibitions since 1913, this Committee 
has done much to improve rural housing ; it has set up technical 
bureaux, in co-operation with the Government, for the restoration 
of the areas laid waste by the war ; special days are set aside for 
the study of questions concerning the lay-out of rural areas. Its 
general work, which is very varied and extensive, helps to raise the 
standard of living in the countryside. 

The Boerenband, or Ligue des Paysans (Peasants' League) : 
This is an innuentiat Christian, social and economic association, 
which, through its local parish sections (guilds), helps all the 
branches of agricultural work; it also deals with farmers' demands 
and the vocational training of its members and with improvements 
in methods of cultivation. 

The Boerenband has a technical bureau at its headquarters in 
Louvain, with a special section for rural construction which draws 
up complete plans for farms, rural dwellings, agricultural buildings 
and co-operative or club premises. The cost of drawing up these 
plans is refunded at a fixed rate. 

The othe~ peasants' leagues do not appear to play any part in 
improving rural housing. 

France.-There are no private institutions (farmers' unions or 
syndicates) which systematically assist in the building or improve
ment of rural dwellings and their outbuildings. Such bodies, 
especially the chambers of agriculture, work side by side with the 
public authorities in the National Committee for the Improvement 
of Rural Housing and in similar committees in the departments. 

The permanent assembly of presidents of chambers of agriculture 
makes written studies of rural dwellings as part of its official work. 

Lal1•ia.-The Latvian Chamber of Agriculture supplies standard 
plans for rural houses to farmers on request. 

Xelherlands.-The societies for developing the polders, once 
the polder has been created and made fit for cultivation (drainage, 
water-supply, roads and canals), divide it up into plots, on which 
complete farn1s are built, and are then leased out. Labourers' 
cottages are also built and leased. The finished polder includes 
communal centres, with public buildings and shops. Farmhouses 
are scattered singly over the plain, surrounded by the land which 
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they have under cultivation. Rural buildings in the poJders are 
planned 11ith great care. and excellent specimens have been erected. 

Poland.-The chambers of agriculture, of which there are thir
teen, have each a section for small holders, in addition to their 
various sections for economics, statistics, production, teaching, 
accounting and finance. The small holders are supplied with rural 
building plans, and have the assistance of a building inspector. 

The chambers of agriculture are responsible for distributing State 
subsidies and loans, except loans granted by the Agrarian Bank. 
At Warsaw, there is a Union of Chambers of Agriculture and Agri
cultural Organisations, which is in direct touch with the Ministry 
of Agriculture. 

The Polish Health Society has published a technical work on 
housing in villages and small towns (general and detailed plans, 
preliminary building measurements). 

Various works of this kind have been published. 

Sweden.-The General Society for Swedish Agriculture includes 
departments which supply plans for the construction of rural 
houses and farm buildings. 

Czecho-Slovakia.-On the lines of the agricultural councils and 
the Central Federation of Agricultural Co-operative Societies which 
had consultation bureaux for rural building, the Agricultural 
Building Institute was founded in 1928 ; it forms part of the Agri
cultural Union of the Czecho-Slovak Republic. · 

It draws up plans of farms, tests materials, gives advice, organises 
conferences and takes part in exhibitions. It does not give standard 
plans, but supplies designs for buildings suited to the situation of 
each member ; it works by correspondence, and also through the 
provincial institutions of the Agricultural Union. The consultants 
pay I% of the amount of the estimates to cover the cost of making 
the designs. In the exhibition grounds at Prague, the Agricultural 
Union has built a model farm of the average type, fitted out for 
agricultural work ; in it are to be found specialists to give any 
information required. 

The Czecho-Slovak Society for the Improvement of Rural 
Amenities does similar work to that of the Belgian society of the 
same name. It has had a small-scale model constructed of the · 
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model village of Sany, in Bohemia, and has published a documentary 
plan entitled" The Villages of Moravia ". 

The work of the Society for Rural Hygiene is confined to informa
tion and propaganda. 

Yugoslavia.- In Yugoslavia, there are no societies or associations 
for rural building. Mention sbould nevertheless be made of the 
work of the Health Co-operative Societies, which assist all individual 
efTorts to improve the health and standard of living of country 
dwellers. 

(3) Advice is given in the following forms : 

Belyium.-Plans, explanatory notes, directions for cowsheds 
and their annexes (sheds for calves, rooms for preparing food, 
premises for sick cattle, dairies, liquid-manure tanks, manure-pits) 
and directions for pigsties, hen-runs, fodder-silos and buildings 
required on small farms. 

France.-Assistance is given by the technical service (rural 
engineering) of each committee for rural building in the depart
ments for the designing of buildings (with visits to the site if neces
sary), examination of the plans and estimates, supervision of the 
work, if requested, and of the contractors' accounts. General 
directions are given to the departmental committees by the tech
nical service (rural engineering) of the National Committee for 
encouraging the Improvement of Rural Housing. The scales for 
repayment of costs by the consulting farmers are approved by the 
National Committee. 

Laluia.-Plans, estimates, conditions of contract and practical 
instructions are drawn up or examined by the Rural Building 
Bureau ; model plans for labourers' cottages are sent to employers. 

llielherlands.-See Societies and Associations. 

Poland.-Standard plans for labourers' cottages, farms of 
less than 12 hectares and of more than 12 hectares, and artisans' 
dwellings. 

Swrden.-Plans of houses for agricultural and forest workers, 
small holders and artisans. 
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Czecho-Slovakia.-Standard plans for rural houses and out

buildings. 

Yugoslavia.-Schemes for rural buildings are drawn up in specific 
cases, in place of the standard plans originally sent out. · 

(4) The organisations granting subsidies and loans for the 
building or improvement of rural houses and their outbuildings 
are as follows : 

Belgium.-Ministry of Agriculture (subsidies for building cow
houses and their annexes, established on a sliding scale on the 
proposal of a jury under the chairmanship of the Government 
agronomist). 

France.-The Caisse nationale du Credit agricole, which is attached 
to the :Ministry of Agriculture . . 

Latvia.-The Agrarian Bank for loans; the Ministry of Agriculture 
for grants in kind. 

l\' elherlands.-The Ministry of Agriculture for loans to private 
building societies and communes building houses, for awards to 
private enterprise, and for loans for the acquisition of small agri
cultural holdings including a house. 

Poland.-The l\Iinistry of Agriculture for loans. 

Sweden.-The Ministry of Agriculture for loans from the Small
holdings Establishment Fund. 

Czecho-Slovakia.-The National Land Office, which is directly 
under the Council of Ministers, grants loans to settlers who received 
small holdings after the agrarian reform. 

Yugoslavia.-The Ministry of Social Policy and Public Health 
for loans from the Health Fund of the State Mortgage Bank. 

The loans are granted under the following general conditions : 

Belgium.-See Societies and Associations. 

France.-Loans by the Caisse nationale du Credit agricole at 
3%, .to be paid back in thirty equal annual instalments, up to a 
maxnnum of 100,000 francs per farm. 
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Lafvia.-Loans by the Agrarian Bank at 2% interest, to be paid 
back in twenty-eight equal yearly instalments for the labourers' 
cottages and in forty~one yearly instalments for farmhouses and 
outbuildings. 

Nefherlands.-See Societies and Associations. 
Loans to agricultural labourers for the acquisition of a small 

holding with a house-one-tenth of the capital to be paid by the 
borrower, and the remainder to be paid back in thirty equal yearly 
instalments (rate of interest unknown). 

Poland.-Loans at 3%, to be paid back in forty-five equal yearly 
instalments. 

Sweden.-Loans from the Small-holdings Establishment Fund 
' (rate of interest and time-limit for repayment unknown). 

Czecho-Slovakia.-See Societies and Associations. 

Yugoslavia.-Loans to communes of less than 2,000 inhabitants 
and to authorities other than communes for the building of model 
houses, granted by the State Mortgage Bank (Health Fund), free 
of interest, repayable over ten years. 

(5) The main sanitary laws and regulations containing provi
sions on housing are as follows : 

Belgium.-There are no building regulations for rural communes. . . 
France.-Law of February 15th, 1902, for the Protection of 

Public Health-Sanitary Regulations for the Departments in 
application of the said law, drawn up on the basis of the standard 
departmental sanitary regulations issued by the Ministry of Public 
Health. 

Lafvia.-Law on Housing (few provisions relating specifically 
to rural districts). 

Netherl~nds.-Law of 1902 on Housing. 

Poland.-No information available. 

Sweden.-Law of 1919 on Town-planning and the Construction 
of Buildings, and general regulations for the application of the 
same. Contains little regarding rural districts. 
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Czecho-Slovakia.-No information available. 

Yugos/avia.-Law of November 7th, 1931, containing building 

regulations. 

(6) Belgium.-The plans supplied to peasants include the 
house a cowshed and a storeroom for crops in a single building, 
adjoi~ing which are a stable for one horse and an oven and privy. 
In the yard, provision is made for a chicken-run, a tool-shed, a silo 
for fodder and a manure-pit with liquid-manure tank, both in 
concrete (type of farm suitable for stock-raising in Flanders). · 

France.-The lay-out of farm buildings varies greatly according 
to the district, from a type in which all the buildings are more or 
less widely sepArated from one another in the yard, to one in which 
the house and other premises are united in the same building, with 
an intermediate type in which the buildings are arranged on three 
or even four sides of a closed yard. 

Latvia.-The buildings are generally spaced round a yard (dwell
ing-house, cowshed and storeroom). Fodder is usually stacked 
in ricks in the yard. Agricultural labourers are generally lodged 
in part of the house, but there is a tendency to lodge them in separate 
houses built for two, and sometimes for three and four, families. 

Netherlands.-Isolated houses are most in demand amongst 
rural labourers. The house and its outbuildings as a whole (work
shop, barn, cowshed, pigsty, shed, fue\ and implements storeroom, 
etc.) are usually united under the same roof, though the annexes 
are sometimes grouped together in a building adjoining the house. 
In the new villages and farms on the polders, two agricultural 
labourers' families are generally lodged in the same building. 

In the case of farms, according to the district, the houses and 
annexes are either under the same roof, in which case the building 
containing the annexes shares a party-wallwith the house or is 
connected with it by a small building containing a room for the 
preparation of food, or the annexes are grouped together in a build
ing completely separate from the house, or again, the buildings 
stand separately round the sides of a closed yard. Fodder is very 
often stacked in ricks in the yard. 
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Poland.-The plans supplied to peasants or agricultural labourers 
comprise separate buildings for the house and annexes. In the 
small farms of agrarian reform settlers, the house, the cowshed
stable and the barn form separate buildings round a yard. 

The German type, in which the cowshed-stable was built on to 
the house, is tending to disappear. 

Sweden.-The plans supplied comprise a house completely 
separated from its annexes. The latter building contains sheds 
for live-stock, crops and implements, and also manure, which is 
stored under a roof built on to the cowshed. 

In larger farms, the barn generally forms a separate building 
and the buildings as a whole are arranged round a yard with garden. 

Agricultural labourers' houses are generally of the double type 
(two families). 

Czecho-Slovakia.-In the new villages and settlements, the sheds 
(or live-stock are built on to the house, while the barn with store
room for implements is in a separate building, though sometimes 
it also is built on to the.house. 

l'ugoslavia.-The annexes are either built on to the house or 
separate, according to the district. In the plans for the new 
villages (settlements), the annexes are completely separate from 
the house. 

(7) Belgium.-The plans supplied comprise : 

In the basement: Cellar and dairy. 
On the ground floor : Two rooms (kitchen-living-room and a bed

room) and an entrance hall from which staircases lead to the upper 
floor and cellar. 

On the upper floor : Two attic bedrooms and a third bedroom, 
with bathroom. A corridor separates the bedrooms and leads 
directly to the bathroom. 

The bedrooms are of good size. 
The plans of the Societe nationale de Ia petite propriete terrienne 

also comprise a scullery-washroom on the ground floor. 

France.-Householders are recommended to improve rural houses 
having only a ground floor surmounted by a loft, by building an 



-. 
128 RURAL HOUSING AND PLANNI:-IG 

upper floor in place of the loft and fitting bedrooms there.· If the 
height of the loft allows, attic bedrooms can sometimes be fitted 

up in it. 
Householders are also recommended to instal a separate scullery 

communicating with the kitchen and to have a minimum of three 
bedrooms (parents, girls, boys), the common kitchen-living-room 
being able to take a bed at need. A covered porch or a hall, or both, 
is highly recommended. 

Laluia.-The houses in the most modern farms have: 
On the ground floor : Porch, hall, kitchen with bread-oven and 

separate scullery, two bedrooms with stove, and staircase leading 
to the upper floor ; 

On the upper floor : Two bedrooms. 
Another type intended for the agrarian reform settlements 'has 

a kitchen with bathroom. 
Some agricultural labourers' houses have only the ground floor 

surmounted by a loft, and comprising two bedrooms and a kitchen. 

]lielherlands.-The latest types of house on the polder most 
recently built over, comprise : 

On the ground floor : Hall, kitchen-living-room with separate 
scullery ; two bedrooms, staircase to upper floor. 

On the upper floor : Two bedrooms and a small loft. 
The labourers' lodgings (generally two in each labourers' house) 

comprise: 
On the ground floor : Hall, kitchen-living-room with separate 

scullery, the living-room being available for sleeping if necessary. 
On the first floor : Two or three bedrooms. 
In communes with less than 10,000 inhabitants, the p~oportion 

of houses with three or more habitable rooms was 36% in 1899, 45°~ 
in 1909, and 71% in 1930. ' 

Poland.-The old-style rural houses usually consist of the ground 
floor surmounted by a loft. The smallest new type comprises the 
ground floor with hall, kitchen and larder, and one bedroom. 
Another type is being built with two bedrooms on the ground 
floor and one or two bedrooms on the upper floor. 

In houses in the agrarian reform settlements, it is proposed to 
add a bathroom to the present type. 
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Sweden.-The standard plans of houses for agricultural and forest 
workers and small holders comprise : 

Basement : Concrete cellar (washroom, dairy, provision store
room). 

Ground floor : Porch, hall, kitchen, living-room (with alcove for 
small children), one or two bedrooms, staircase to upper floor. 

Upper floor : One attic bedroom and a loft in which another 
bedroom could be fitted up if necessary. 

The collective agreements between employers and agricultural 
labourers stipulate that the lodgings of the latter shall include two 
rooms and a kitchen, a clothes-closet and a store-room. 

It has been observed that rural workers retain the habit of sleep
ing many people in the same room in order to keep a separate 
parlour. 

An investigation in 1936 showed that rural lodgings comprising 
a kitchen and one bedroom represent a third of the whole, while 
those containing a kitchen and two bedrooms amount to hardly 
three-fifths. The kitchens are generally used for sieeping, and one 
of the rooms, if there are several, or, if not, the only room, is 
kept as a parlour ('' best room "). 

Czecho-Slovakia.-A common type of house has ground floor and 
loft, with kitchen, living-room (benches along the walls), three 
bedrooms containing several beds, and a wash-room with bath. 
The staircase to the loft is in the hall. 

The ground floor is sometimes built over a cellar, and there is a 
veranda porch in front of the house. In many cases, there are 
only two bedrooms. 

Agricultural labourers' houses containing several lodgings usually 
comprise a kitchen with larder and one bedroom ; on the upper 
floor there is a loft without bedroom. 

Yugoslavia.-Rural houses properly so called usually comprise 
a hall, a kitchen-living-room with larder, and two, or sometimes 
three bedrooms ; on the upper floor is a loft. The inhabitants 
frequently gather in one room during the winter. 

Around Zagreb, the ground floor is occupied by the wine-cellar 
and the provision storeroom ; on the upper floor, which is reached 
by a staircase leading to a balcony surrounding the house, there is 

9 
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a hall, two bedrooms and a kitchen, from which a staircase leads 

to the loft. 
A recent standard type, built according to the plans of a provincial 

institute of hygiene, comprises ground floor with hall, kitchen, 
four bedrooms, lavatory and larder. The cellar is used for wine
making, and is reached directly from outside. 

When there is an upper floor, it contains a bedroom and a loft. 

(8) Belgium.-The general type of building for a small holding 
with outbuildings under the same roof as the living-quarters 
measures 11 x 15 = 165 square metres. Such a building is only 
provided when the small holder has from 3 to 10 hectares (according 
to the fertility of the soil) of ground. 

France.-The minimum dimensions are laid down in the Depart
mental Sanitary Regulations issued in pursuance of the Law of 
February 15th, 1902, on the Protection of Public Health, and in the 
administrative regulations accompanying the Law of August 31st, 
1929, on the Improving of the Housing of Agricultural Labourers. 
The minimum floor-surface of a living-room is !J square metres, 
and the minimum height from floor to ceiling 2.70 metres. On 
the top floor (attic loft) the9 square metres floor-surface is measured 
at 1.30 metre from the ground and the cubic content of the room 
must not be less than 22 cubic metres. 

Latvia.-The minimum height is 2.3 metres ; it is, however, 
recommended to allow from 2.6 metres to 2.8 metres, though 
2.3 metres is admissible for the top story. 

In the labourers' cottages, the floor-space, kitchen included, 
must be from 40 to 50 square metres for one family, from 50 to 
80 square metres for two families and more than 80 square metres 
for three families. 

In recently erected buildings, heights of 2.70 metres on the 
ground floor and 2.30 metres on the first floor are met with. 

Netherlands.-The minimum dimensions are laid down by the 
Housing Law (Woningwet) of June 2nd, 1901. 

Rooms seem to range from 2.70 metres to 2 80 metres in height · 
the living-rooms are fairly big, but the bed;ooms seem small (i~ 
some cases, 5 to 8 square metres). 
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Poland.-The regulations for cheap housing may be applied to 
rural housing. The standard plans supplied to peasants usually 
allow for rooms 2.80 metres high on the ground floor, and 2.40 metres 
high on the first floor. The rooms are large. 

Sweden.-As already stated, collective agreements between 
agricultural employers and labourers fix the minimum area of a 
family dwelling at 35 square metres, excluding the hall and store
room. 

Investigations made in Sweden show that half the Iiving-room11 
in dwellings with two rooms and kitchen have not as much as 
15.2 square metres floor space, and the kitchens 15.5 square metres ; 
that the average area of dwellings of one room and kitchen is 
36.2 square metres, and of dwellings with two rooms and kitchen 
50 square metres ; that only 10.8% of dwellings with two rooms 
and kitchen are more than 2.70 metres high ; that a good 20% are 
less than 2.10 metres high ; that more than 25% of the people 
occupying small dwellings have less than 10 cubic metres of air
space per person ; and that almost half the members of families 
with three children or more under 15 years of age do not even enjoy 
this minimum of air-space in their bedrooms (overcrowding). 

The standard plans provide for rooms 2.40 metres high on the 
ground floor and 2.20 metres high on the upper floor. The kitchen
living-rooms are rather large, as they have separate sculleries and 
pantries·; bedrooms are about 12 square metres, but have cup
boards extra ; some have an area of from 20 to 25 square metres, 
but these are often partitioned. 

Czecho-Slovakia.-The model farm at the Prague Fair, which 
is constructed according to the standard rules recommended by 
the Agricultural Building Institute, has a kitchen of 18.80 square 
metres and bedrooms of from 15 to 20 square metres ; the heights 
are 3 metres on the ground floor and 2.70 metres on the upper floor. 

Yugoslavia.-The Law of November 7th, 1931, regulating 
building, lays down the following minimum dimensions : 3 metres 
for ground-floor rooms, 2.80 metres on the upper floors, 2.50 metres 
in attics and 2.25 metres in lofts. A margin, however, is allowed 
in the c~se of dwellings which do not cover more than 100 square 
metres and have not more than one floor or three rooms; the minimum 
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beiabt of the rooms is reduced to 2.50 metres, and of attics to 
t> 

2 metres. 
In practice, the standard plan height of 2.70 metres on the 

ground floor is used for these smaller dwellings ; the kitchens have 
a floor-space of 15 or 16 square metres, and the bedrooms from 
12 to 16 square metres. In larger dwellings with a height of 
3 metres, bedrooms cover from 20 to 25 square metres and kitchens 
25 square metres. 

(9) Belgium.-According to the information obtained, the opera
tions of the Societe nationale de Ia petite propriete terrienne up to the 
end of 1937 comprise 1,055 transactions, falling under the following 
beads : gardens or additional gardens-65 ; small farms with living
quarters and farm-buildings-planned 563, bought 70 ; slums 
demolished and rural dwellings constructed-70 ; buildings erected 
for small farm-holdings-84 ; land bought to be added to small 
farm-holdings-102; small farm-holdings purchased-lOS; live
stock and implements purchased-4. The 1,055 borrowers con
cerned in these transaetions comprised : 72 farm labourers, 81 arti
sans, 275 small holders and 627 other persons of the poorer class, 

It should be borne in mind that the Societe nationale was founded 
on February 27th, 1935, and is thus still in its infancy. 

France.-The decennial agricultural statistics for 1929 show 
that, between 1919 and 1929, 255,377 farm-buildings were built, 
comprising: 21,056 complete farms, 48,632 farm houses, 10,921 farm 
labourers' dwellings, 60,006 stables and byres, 38,278 barns and 
76,484 sheds for produce. These works were carried out by the 
farmers with or without loans from the Credit agricole. 

Latvia.-The Agrarian Reform Act of September 24th, 1920, 
enabled 200,000 farm labourers to become landowners ; living
quarters and farm-buildings were erected on the small farms 
produced by breaking up the large estates affected by the Agrarian 
Reform Act. 

Netherlands.-Many houses were built between 1916 and 1923 
(period of housing shortage) with Government assistance more 
~articularly as a result of the special facilities granted to builders 
m 1920. More than 80,000 dwelling_s were thus erected, but it is 
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impossible to say how many of these are in the country. Statistics 
for the years 1921-1937 show that, during that period, 787,996 
dwellings were built, of which 188,245 (about 25%) were in communes 
with fewer than 10,000 inhabitants (about 40% of the population 
of the country). Under the 1918 Agricultural Labourers Act, 
5,242 loans were made, between 1919 and 1937 inclusive, to agri
cultural labourers for the purchase of land and the building of a 
bouse. Most of these houses are new erections. 

Poland.-In connection with the agrarian reform which came 
into force in 1919, agricultural settlements were created with 
dwelling-houses and farm-buildings. Between 1935 and 1937 
inclusive, the State supplied 242,000 cubic metres of building
timber. In 1937, 1,660 farms (4,400buildings) were created, and, 
in 1938, 1,896 new farms were in process of creation. 

Sweden.-Between 1905 and 1935, 80,000 one-family houses, 
with or without farm attached, were built with Government help. 
It is estimated that housing conditions have thus been made 
satisf!!ctory for 400,000 persons (one-tenth of the rural population). 

Improvement work on the dwellings built was begun in 1933 ; 
by December 31st, 1936, 31 million kronor had been allotted as 
direct grants for housing improvements, and 7.5 million kronor 
as loans for new construction. 32,000 dwellings were thus improved, 
and, at the same time, work was given to a large number of unem
ployed. The share of rural dwellings in this relief work has not 
been ascertained. 

Czecho-Slovakia.-According to statistics, by December 31st, 
1930, there had been built (1919-1930), under the laws for encourag
ing housing construction, 3,862 family dwellings for working 
farmers, being 10.25% of the total number of buildings, and 1,236 
dwellings for agricultural labourers, being 3.43% of the total number 
of buildings. 

Agrarian reform legislation has enabled 72,000 settlers (out of 
305,000) who did not own houses to build them with State help. 

l'ugoslavia.-It is impossible to ascertain from statistics what 
proportion of the 85 million dinars in cash and 3.5 million dinars 
in kind expended by the State between 1931 and 1936 inclusive 
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on rural improvements generally is accounted for by dwelling-houses 
and farm-buildings. 

(10) Belgium.-No special information, except about the public 
drinking-water supply, sewerage, and electricity supply. 

France.-Community planning is in the hands of the communes ; 
under the Law of March 14th, 1919, as amended by the Law of 
July 19th, 1924, it is compulsory for every commune, other than 
rural communes, to draw up a plan for its layout, amenities and 
future expansion. 

Public buildings and facilities (wash-houses, shower-baths, 
communal clubs, covered markets, fair-grounds, public weigh
bridges for live-stock and agricultural produce, slaughter-houses, 
etc.) are established and maintained by the communes, with assis
tance from the Government or the Departments. Health institu
tions (dispensaries of various kinds, maternity and infant consulta
tion clinics, etc.) are run sometimes by the communal authorities, 
sometimes by the Departmental Health Service, and sometimes by 
private societies or associations for the advancement of public health. 

The Government broadcasting stations issue special agricultural 
broadcasts at regu~ar intervals. 

Latvia.-The new villages built after the agrarian reform consist 
of a number of widely scattered farms, with only a small central 
nucleus, including the mayoral offices or community house, the 
church and the school. There are no public baths in Latvia, 
except in the towns ; every farm has a steam-chamber, but the 
modern tendency is to replace this by a bathroom. 

Netherlands.-Where new villages have been built on the polders, 
they have been admirably planned by the administrative authorities. 
For instance, on the most recently reclaimed polder (Wieringer
me~rpolder) there are broad highways with footpaths and turf 
stnps, stone gutters, piped drinking-water and sewerage, and all 
the usual public buildings. 

Poland.-A community plan has been drawn up for every district 
ce~tre, and includes water-supply, sewerage, town-planning, street 
alignment and public buildings. The progress of its execution is 
shown day by day on a map. 
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Loans are made by the Ministry of Public Assistance for the 
construction of communal shower-baths and steam-baths. Shower
baths are installed in the schools for the use of the children, and the 
public are admitted to them on certain days. 

On the agrarian reform allotments, sites are set aside for the 
church, the school, the community house and the communal club, 
which, together with a few shops belonging to small traders or 
consumers' co-operative societies, form the communal centre. 

Elementary schools are in course of construction, and the old 
buildings are used as community houses; the communal' dubs have 
a large hall for meetings and for listening to broadcasts, a library 
and several small meeting-rooms. In some cases, all these institu
tions----t~chool, communal club and community house-are combined 
in one building. 

Sweden.-At the Ministry of Communications there is a Town 
and Village Building and Planning Department, which superintends 
the drawing-up of plans. . 

Village planning schemes are approved by the provincial govern
ing authorities after examination by and on the advice of its official 
architect, and, if necessary, its official road engineer, both of whom 
are Government servants. In regard to village planning, the 
general law contains very few clauses dealing specially with villages, 
except in connection with street alignment ; but its provisions may 
be amplified by provincial and communal by-laws. 

The Swedish Public Baths Association makes grants and supplies 
plans for the construction of public baths. 

Czecho-Slovakia.-Public baths are fairly common in the towns, 
but not yet in the country, except in a few small villages ; they 
involve a great deal of expense for the communes. 

There is a Rural Broadcasting Society, which since 1926 has 
given two broadcasts every day, at noon and at 6 p.m. Each 
district has a special meteorological service, whose weather reports 
are broadcast by the society's centre. Funds are drawn from the 
Radio-Journal Association, which is Government-controlled ; the 
Broadcasting Society has a special reporter at each of the six 
Government broadcasting stations. 

The co-operative supply societies, which are highly developed 
and weD organised, generally _build their own premises in the 
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villages, and include a communal centre (entertainment and meeting 
hall for the cultural societies in the village). 

There are a large number of private associations and societies 
for the advancement of intellectual and moral life in the country
side, the improvement of rural life, and the proper use of the 
people's leisure, especially that of the young.. Th~ ideal w~uld be 
to build in every village a community house m which the villagers 
would meet to listen to lectures on agriculture, social institutions, 
health questions and social progress generally. 

The library is often housed in the elementary school. 
The ~gricultural co-operative societies have put up numerous 

buildings for their own purposes and also for the use of their 
members (meeting-rooms, public baths). · 

Reconstructed villages, and those built in consequence of the 
agrarian reform, are laid out on modern principles. 

Yugoslavia.-The Building Law of November 7th, 1931, deals 
with community planning. 

Under the Law of January lOth, 1930, on assistance for village 
improvement, loans, free of interest, may be made for that purpose 
to communes with a population of not less than 2,000. Help is 
also given by the institutes of hygiene and health co-operative 
societies, whose premises contain meeting-rooms, entertainment 
halls, reading-rooms and libraries. 

(11) Belgium.-AtJanuary lst,l938,33%ofthe2,671 communes 
in Belgium possessed their own public supply of drinking-water, 
this figure corresponding to 60.5% of the total population of the 
country. Under the Act of August 26th, 1913, a national under
taking for water-supply was created ; its working is governed by 
an agreement between the Government and the nine provinces 
of ~elgium, dated May 15th, 1914. This national undertaking 
cames out research, draws up plans, supervises construction oper
ations, and manages the supply system. Its object is to control 
all sources of water-supply throughout the country. The minimum 
consumption taken as basis of calculation is 30 cubic metres per 
head of population per annum (roughly 80 Iitres per head per diem) 
for a fi~e.d charge fl~ctuating between 30 and 80 francs ; the charge 
for additiOnal supplies is 2.50 francs per cubic metre Th · . . . ~~~ mclude the hiring of meters, 
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France.-Since 1903, the Government, through the Ministry of 
Agriculture, has subsidised installations for the supply and distri
bution of water to rural communes or groups of communes. As 
from 1938, communes may also issue loans at 3%, repayable in 
thirty annual instalments. 

At March 1st, 1937, somewhat over a third of all French com
munes possessed a public supply of drinking-water. Since 1930, 
the rate of increase has been approximately 500 communes a year. 

The average daily quantity available per head is generally 
limited to 125 litres. 

The progress of rural electrification facilitates the extension of 
water-supplies, as it enables automatic electric pumping-stations 
to be installed. 

Latvia.-As villages consist of widely-separated farms, and as 
the central nucleus of the rural community is extremely small, 
regional systems of water-supply do not exist ; separate systems, 
supplying single farms, are the rule. In the Agrarian Reform 
settlements, artesian wells are found, which supply neighbouring 
farms with the help of pumping-systems. 

Netherlands.-The organisation of public supplies of drinking
water in .the Netherlands is highly developed ; it is systematically 
conducted by a Government Bureau for Drinking-water Supplies. 

There are seventy towns with over 5,000 inhabitants, and 994 com
munes with under 5,000 inhabitants, classified as rural communities, 
in the Kingdom. 

In 1931, all the towns and 514 rural communes possessed water
supply systems ; in other words, 48% of all communes and 63% of 
the total population were supplied. 

At January 1st, 1936, 720 communes, or 82% of the total, possessed 
a public supply of drinking-water. 

At present (1938), this number is 900 (84.5%). 
In 1931, there were twelve regional water-supply services ; at 

present, there should be fourteen. 

Poland.-Acting through the Federation of Towns, the Ministry 
of the Interior advances loans to the communes for the supply 
of drinking-water to the public. The Federation possesses a bureau 
of specialists. Schemes to be undertaken are transmitted to the 
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Ministry by the county authorities. Loans are granted at. the 
rate of 2% and are repayable in fifteen or twenty years ; reductions 
of the amount to be repaid are often granted. 

The public supply of drinking-water is chiefly undertaken by 
the towns ; it is proposed subsequently to extend the supply to 
villages remote from urban or industrial centres. The amount 
supplied per head of population per day varies from 30 to 120 litres, 
the general tendency being to fix it at 80 litres. The selling-price 
of water varies from 0.18 to 0.50 zloty. 

Sweden.-The Government does not at present make grants for 
the supply of drinking-water, financial support for such schemes 
coming only from the provincial authorities. Farms are, in general, 
scattered over the country, and the rural communities are usually 
very small. 

Czecho-Slovakia.-Systems for the supply of drinking-water are 
numerous in the north-western part of the country (an industrial 
region rich in subterranean water), and relatively scarce in southern 
Bohemia and Moravia (granite regions). Statistics established 
in 1928 give the following proportion of the Czecho-Slovak popula
tion as being supplied with drinking-water : 44.3% in Bohemia, 
35.5% in Moravia and Silesia, 38.5% in Slovakia and 1.6% in Sub
Carpathian Russia (a thinly populated district). The proportion 
of communes having a regular water-supply was 46% of the com
munes with between 2,000 and 5,000 inhabitants, and 16% of those 
with less than 2,000 inhabitants. The number of communes or 
parishes supplied with drinking-water is at present 11.34% of the 
total number, with a population of 39% of the total population of 
the country (51% in Bohemia). The length of piping is estimated 
at 13,660 kilometres (about the same as that of the railways). 

Yugoslavia.-The public supply of drinking-water comes within 
the sphere of the Ministry of Social Services and Public Health. 
From 1927 to 1937, 7,807 schemes of this nature were carried out 
at a cost of over 203 million dinars, two-thirds of which were at 
t~e ex~ense of th~ State, one-sixth at that of the provincial admi
mstrabon (banovme), and one-sixth (installation and transport 
charges) at that of the beneficiaries. Regional supply schemes on a 
large scale are at present being carried out in Croatia and Slovenia. 
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In the Carso District, communal reservoirs are being constructed, 
which are fed exclusively by rain-water collected from roofs. 
Twenty litres of water are allotted daily to each inhabitant, though 
thirty litres are given if possible. Elsewhere, at least 100 litres are 
supplied per inhabitant. 

(12) Belgium.-On January 1st, 1938, the number of communes 
throughout the Kingdom possessing main sewerage was 506 (19%), 
the population served by the above amounting to 5,255,781 (63% 
of the total Belgian population). The statistics include both com
plete systems with purification plant and mere covered gutters 
receiving only rain-water, but not sullage water or excrement. 

In general, the sewers are situated in the larger towns and built-up 
areas. 

• France.-Drainage in rural communities is less advanced than 
the supply of drinking-water. A private investigation conducted 
in 1932 f33 showed that 80% of towns with over 5,000 inhabitants 
possess sewerage systems, though these were of unequal value and 
often out of date, so that the proportion of towns with over 5,000 
inhabitants which were served by a satisfactory sanitary system 
did not exceed 25%. 

In areas with less than 5,000 inhabitants (rural communes), the 
proportion of satisfactory sanitary systems was then estimated as 
being between 1% and 12%, according to the district. 

Lalvia.-Farms are widely scattered about the country, and 
rural communities are reduced to a bare minimum of public or 
collective buildings and a few retail shops ; the disposal or treatment 
of wastewater and refuse has hitherto been performed by individuals. 

Nelherlands.-Since 1920, a Government Institute for the puri
fication of residuary water has been in existence, and has devoted 
itself chiefly to the purification of water in towns and rural com
munes by methods suited to the local situation. In the Netherlands, 
the population is very dense, and sewers are usually to be found 
in rural communes, though they flow directly into the streams. 
The Government Institute is endeavouring to remedy this defect. 

Poland.-The Federation of Towns mentioned in connection with 
the water-supply performs similar work to encourage the installation 
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---qf sewers. Farms are scattered about the country, so that the 
same remarks apply as in the case of Latvia (see above). 

Sweden.-Same remarks as for Latvia. 

Czecho-Slovakia.-Drainage systems exist in most of the large 
towns. They are comparatively rare in the smaller towns, and 
still more so in the countryside. 

Yugoslavia.-The same remarks apply as in the case of Czecho
Slovakia. 

(13) Belgium.-The electrification of the countryside has 
reached a very advanced stage in Belgium. Of 2,671 communes, 
only about twenty have still to be electrified. This applies, how
ever, ~ore particularly to the electrification of the central built-up 
areas of communes, as many outlying farms are not yet electrifieci. 
The Governments grant a 25% subsidy for the electrification of 
isolated areas when undertaken by the communes if this work is 
not self-supporting and if the consumers guarantee a certain mini
mum consumption. The cost of the work that still has to be done 
in order to complete the electrification of the Belgian countryside 
is estimated at sixty million francs. 

France.-On January 1st, 1937, 96% of the 38,013 French com
munes were electrified. The population of these communes amounts 
to 39.5 millions (89% of the total population of France). The 1,500 
communes that still have to be electrified have a population of 
755,000. Isolated portions, not yet electrified, of communes that 
are electrified, have a population of about 4 millions. Thus, some 
11% of the population of France is not yet supplied with electricity. 

The Government has greatly encouraged the electrification of 
the countryside through the technical collaboration of its engineers 
(Rural Engineering Service) and by means of subsidies and long
term loans bearing low interest. The Departments and companies 
holding concessions have given financial assistance to the communes 
which are generally grouped in inter-communal rural electrificatio~ 
syndicates. There are also many co-operative societies for the 
distribution of electric power. 

I.alvia.-The fact that the farms are scattered throughout the 
communes makes the electrification of the countryside more difficult. 
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Some electrified farms show the way in which the farmer can derive 
the greatest advantage from the use of electrical power. The pas
sage of lines conveying current and the proximity of electrified 
built-up areas constitute the basis on which the electrification of 
the countryside is at present proceeding. A large central station 
for the production of electricity, situated 45 kilometres upstream 
from Riga, will increase the electrified area of the countryside. 

Nelherlands.-The electrification of the countryside has reached 
a very advanced stage. The Netherlands is very densely popu
lated, and the large towns, which generally produce and distribute 
current as a municipal service, are able to supply neighbouring 
communes. There are also provincial central power-stations. 
There is no Government service responsible for electrification. 

Poland.-There are, in Poland, large central stations for the 
production of electric power. Electrification started in the urban 
and industrial centres, but, for the past two years, it has been 
extending to the countryside in certain regions. 

The work of electrification is receiving the special attention of 
the Government, which, in the Law of March 21st, 1922, made 
legislative provision therefor. 

Sweden.-There is a Swedish Union for the Electrification of 
Rural Districts. Provincial societies belonging to this union exer
cise a co-ordinating influence over co-operative societies for the 
distribution of electric power. In 1922, there were 1,200 co-opera
tive societies of this kind. They generally purchase from the 
producer, and distribute the current to their members. 

Notwithstanding the fact that the farms are widely scattered 
in some districts, 50% of rural houses are now electrified. 

Czecho-Slovakia.-Under the Law of July 22nd, 1929, the Govern
ment grants subsidies for the work of electrification when systematic
ally carried out in the country by combined u~dertakings (provinces, 
villages). Electricity consumers' co-operative societies are res
ponsible for the distribution of the current produced by public 
corporations or by the State. These co-operative societies are 
constituted by villages and are federated. They receive subsidies 
from the Ministry of Agriculture through the unions o~ co-operative 
societies and the councils of agriculture. 
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Yugoslavia.-The countryside has been electrified in the neigh
bourhood of factories, towns and lines conveying current. Wherever 
it is possible, electrification is always welcomed. 
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INTRODUCTION 

In the past, under a variety of names ('' typhus icterode ", 
" bilious typhus ", yellow fever, acute yellow atrophy of the liver, 
etc.) and usually in connection with epidemics, diseases have fre
quently been described which resemble what would now be called 
Weil's disease or leptospirosis icterohremorrhagica. The history 
of leptospirosis icterohremorrhagica cannot, however, be examined 
here. For a review of former epidemics and cases the reader is 
referred to the treatise by ~IARTIN & PETTIT and Section VII of the 
" Handbuch der Pathogenen Mik.roorganismen " in which Weil's 
disease is' discussed by UHLENHUTII & FROMME. Only a few 
indications need be given here. 

Whilst it is often impossible to say whether such diseases were 
genuine cases of leptospirosis icterohremorrhagica, and whilst other 
diseases may have been present among the epidemics formerly 
described, it is worthy of note that, in addition to such obvious 
symptoms as jaundice and hremorrhage, congestion of the conjunc
tiva, dry tongue, etc., others, less obvious, such as the " crise uri
naire" (LARREY, 1800 1), were observed. Thus Fi.ONQUIN, who 
regarded the " typhus icterode " which occurred in Smyrna in 
1885 as a separate disease, drew attention to the fall of temperature 
during a period of from 10 to 12 hours, which normally occurred 
in the middle of the febrile phase. Even very atypical forms, such 
asa nicteric and abortive cases, were already known (DIAMANTOPOULO, 
1884). Besides .studying the pathology of the disease, DIAMANTo
POULO considered its epidemiology. His attention was drawn by 
his colleague CoNSTANT to the fact that some of the cases had 
occurred in the neighbourhood of an open sewer, and he decided to 
make a closer examination of this possible cause of the disease. 
In this way, he opened up a line of investigation which the Japanese 
research workers followed out on their own account, thirty years 
later, with successful results. Frequent cases of the disease and 
epidemics were subsequently reported. The four cases described 
by WEIL led, in some countries, at least, to a closer examination 
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of the disease, its symptoms and the circumstances in which it 
occurred, and thus, no doubt, to the rediscovery of what had 
already. been known at an earlier stage. The disease appeared to 
be endemic in many places and sometimes gave rise to epidemics, 
particularly among soldiers and persons working in mines and 
sewers, on canals and in damp agricultural districts. The study 
of the dis~ase, was only placed on a sound basis when the specific 
cause was discovered by INADA & Ino, who transmitted the disease 
experimentally to guinea-pigs in 1913, and, in 1914, discovered the 
spirochrete which they called Spirochreta icterohremorrhagire and 
demonstrated to be the actual cause of the disease.l In 1915, 
without being acquainted with the work of these investigators, 
HuEBENER & REITER, in the German army, and, almost simultan
eously, Um.ENHUTH & FRoMME, transmitted the disease to guinea
pigs with the blood of a patient. In the blood, HuEBENER & REITER 
found, inter alia, long-drawn-out motile organisms, but did not 
recognise them as spirochretes, while Um.ENHUTH & FRoMME found 
spirochretes with flat coils and fairly active movements in the 
guinea-pig's liver and blood. Subsequently, HuEBENER & REITER 
called this organism Spirochreta nodosa, as it showed a row of irid
escent points under the dark-ground illumination, while UHLENHUTH 
& FRoMME gave it the name of Spirochreta icterogenes. 

After Weil's disease had thus been found to occur at the front 
and the etiological agent had been described, new cases were 
constantly announced ; for example, in the British Aimy in Flanders 
(STOKES & RYLE, and STOKES, RYLE & TYTLER), in France {MARTIN 
& PETTIT, CLEMENT & FIESSINGER, CosTA & TROISIER, GARNIER 
& REILLY, etc.), on the Belgian front {RENAux), in Italy on the 
Isonzo and in the Trentino (MoNTI), and among Canadians in 
Salonica (McKENZIE, communication to Noguchi). In the following 
years it became possible to identify the disease in many countries 
by means of bacteriological and serological investigation, even 
when it did not occur in epidemic form, and in cases where it assumed 
forms hitherto unrecognised-e.g., when it was so mild that it could 

• The spiroch.ete had been observed on a former occasion by STIMSON (1907) 
In kidney sections obtained from a victim of the disease. He called It Spiro
ch~~tla lnltrrogans owing to Its peculiar shape. We do not know whether an 
account of this was published at the time. The fact was later reported by 
PACKCRANIAN. 

10 
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not be diagnosed without a serological examination or when it took 
on the appearance of meningitis (CosTA & TROISIER, BLOCH & 
HEBERT). The disease has now been bacteriologically demonstrated 
in the following places ·and countri~s : 1 

A/rica . America 

Belgian Congo Argentine 
(Stanleyvllle) Brazil 

Egypt Canada 
(Cairo) Chile 

Jllorocco · Colombia 
Ecuador 
Guadeloupe 
Mexico 
Peru 
Surinam 
Vnited States 
Venezuela 

Asia 

Andaman Is. 
Banka 
Billiton 
Borneo 
Br. India 

(Calcutta) 
Celebes 
Cochin-China 
Federated 
Malay 
States 

Japan 
Java 
Philippines 
Sumatra 
Tonkin 

Australia 

Queensland 
(Brisbane) 

Europe 

Austria 
(Vienna) 

Belgium 
Czecho-Slovakia 
Denmark 
England 
France 
Germany 
Greece 

(Salonica) 
Italy 
Netherlands 
Norway 
Poland 
Portugal 
Scotland 
Sweden 

Well's disease is, however, not the only form of human lepto
spirosis. In Europe, but more especially in other continents
first in Japan and l!lter in the Netherlands Indies, Federated l\Ialay 
States, Russia, Andaman Islands, Netherlands, Australia, etc.
diseases have been described which are more or less related to it, 
though occasioned by other leptospirre. 

I 

LEPTOSPffiOSES IN MAN 

1. EPIDE..'\IIOLOGY OF 
LEPTOSPIROSIS ICTEROH1El\IORRHAG ICA 

WITH PARTICULAR REFERENCE TO THE NETHERLANDS 

The following gives a survey of the history of Spirochretosis ictero
hremorrhagica in the Netherlands . 

. In 1924, a year after sewer-rats had been shown to be heavily 
mfecte.d, t?e first case of leptospirosis icterohremorrhagica was 
bactenologically ,demonstrated in the Institute of Tropical Hygiene 

' We cannot guarantee that this li~t Is complete. 
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in Amsterdam. It may be assumed that the disease occurred in the 
Netherlands before that time-probably sporadically (e.g., SLINGEN
BERa's cases, 1903). It is improbable that there were epidemics 
as these would have been recorded. After 1924, the number of 
cases in the Netherlands increased considerably for several years, 
and, in 1932, a definite epidemic occurred. 

NUMBER OF CASES IN THE NETHERLANDS 

Table 1a gives the number of cases examined in the laboratory 
of the Institute of Tropical Hygiene. Next to this are given the 
cases reported to the Public Health Service. The disease began 
to be reported in 1929 and, in 1932, notification became compulsory. 

Table la.-NuMBER op CAsEs IN THE NETHERLANDS 

Number of eases Number of cases 
bacteriologically reported to the 

demonstrated at the Deaths Public Health Deaths 
Institute of Tropical Service 

Hygiene 
1924/25 ....... 28 7 
1926 •••• 0 0 •••• 

1927 .......... 7 2 
1928 ........... 8 0 
1929 .......... 13 2 13 2 
1930 • 0 •••••••• 20 4 26 4 
1931 0 ••••••••• 18 2 30 3 
1932 .......... 84 5 207 16 
1933 ........... 55 4 156 11 
1934 .......... 45 8 118 17 
1935 .......... 26 1 93 3 
1936 .......... 30 4 69 7 
1937 ••• 0 •••••• 40 5 96 13 

374 44 808 76 

The sudden increase in the number of cases in 1932 is due, not to 
compulsory notification alone, but also to the fact that an epidemic 
of the disease occurred at the time. In that year, the number of 
cases was also greater than it ever had been in France, though the 
increase was more gradual than in the Netherlands. The diSease 
usually occurs sporadically. Local foci of varying importance have 
occasionally been discovered sometimes when the disease was 
already known to be prevalent, and sometimes when a single case 
led investigators to make enquiries in the patient's environment. 
The majority of cases occur in a few large towns. This fact will 
be dealt with further on. 
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INCIDENCE OF THE DISEASE I~ THE VARIOUS PROVINCES 

Table lb gives the incidence of the disease in the various provinces, 
The most remarkable feature is the difference in the case frequency 
rate. The severely infected provinces are in a low-lying part of 
the country with abundant water, and this doubtless promotes dis
semination. It cannot, however, be the only cause. Though 
Friesland has at least as much water and is for the most part as low 
as the provinces of North and South Holland, few cases occur there. 

Table lb.-NUMBER OF CASES FBOII 1924 TO 1937, INCLUSIVE ; 
DISTRIBUTION BY PROVINCES 

Friesland ....................... . 
Groningen ...................... . 
Drenthe •••.••........ 
Overijsel ....................... . 
Gelderland ...................... . 
Utrecht ........................ .. 
North Holland ................... . 
South Holland .................. .. 
Zeeland ........................ .. 
North Brabant ................... . 
Limburg ........................ . 

Netherlands .............. .. 

14 
11 
7 

27 
33 
73 

149 
489 

8 
19 
22 

852 

Per 100,000 
Inhabitants 

2.4 
2.4 
2.5 
4.0 
3.7 

13.0 
7.6 

21.6 
2.4 
1.4 
3.4 

8.9 

Other local causes must therefore exist. This is also clearly brought 
ou~ by a comparison of the figures for some of the"larger towns, 
Wh1ch show equally marked differences (fable lc). It will be seen 
that there is no sort of parallelism between size of population and 
number of cases. 

Table 1c.-NUMBER OF CASES OF LEPTOSPIROSIS ICTEBOHNIIORRHAGICA 
IN SOME OF THE LARGE CITIES OF THE NETHERLANDS 

Amsterdam Rotterdam The Hague Utrecht ~,000 (596,000 Dordrecht 
In itants) Inhabitants) 

(483,000 1161,000 (60,000 
1924-1932 

Inhabitants) Inhabitants) Inhabitants) 12 71 2 1933 .... 5 41 7 54 3 1934 .... 3 5 8 41 0 1935 .... 0 5 5 23 2 1936 1 2 6 23 0 1937 ••.• 16 3 1 19 1 7 0 
54 231 8 19 54 

Rotterdam and Amsterda f 
towns in districts with b ;· or example, are both low-lying 

a un ant water. Though the population 
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of Amsterdam exceeds that of Rotterdam by one-third, the number 
of cases is much smaller. Rotterdam has always had the greatest 
number of cases, amounting to about one-third of the total number 
in the Netherlands.! -

In some instances, the local causes of a high incidence can be 
clearly indicated. 

For example, !>ordrecht, a town lying amid large rivers, had 
three swimming-pools, all of which were supplied with water 
from the same river. In one of the pools the water flowed through 
freely, in another it was changed several times a day, and in the 
third pool, which was situated in the centre of the town, it 
remained stagnant, and was befouled by numerous rats. In the 
first pool, one case of Weil's disease occurred for a total of 23,968 
bathes, in the second, three cases occurred-i.e., one case of Weil's 
disease for 32,428 bathes-whereas in the third, 34 cases occurred 
-i.e., one for 4,229 bathes. With the closing-down of the last
named establishment, the number of cases .in Dordrecht at once 
reverted to" normal " proportions. In other places, special causes 
are not so easy to determine. There is no doubt, however, that in 
Rotterdam, for example, which is a thickly-populate"d commercial 
town with numerous waterways, the number of rats is particularly 
large, and that, after a vigorous anti-rat campaign, the number of 
cases decreased. • 

CLASSIFICATION OF CASES ACCORDING TO CAUSE 

Table 2 indicates, inter alia, the causes to which the cases known 
in the Netherlands must be attributed. If the 12 cases due to a 
L. canicola infection are subtracted, there remain 337 cases of lep
tospirosis icterohremorrhagica occurring from known causes-viz., 
60 ( = 18%) due to accidents (i.e., a fall in the water), no less than 197 
due to swimming(= 60%), making together 78%, and 68 cases of 
occupational origin (= ~%). Of these 68 cases, no less than 16 

• The fact that during the last year, the number of cases reported in Amster
dam has suddenly Increased should not, In our opinion, be ascribed to an actual 
increase In the prevalence of the disease, but to the special interest of medical 
men which has resulted in the identification of a number of very atypical cases. 
Thu;, where endemic or epidemic conditions are such that the number of cases 
Is small, the evidence contributed by a single physician may suffice to alter the 
significance of the whole epidemiological data. 



Table 2,-0ISTRIBUTION 01' CASES ACCORDING TO CAUSE, AND BY SEX. AND AGE 

Manner of Infection Dt-aths Age Mroup" 
Total 

Swimming 0 ':cupa- L. can leola I J Un-numbe-r _"~--/ ·~'-" rnknown ~ ~~ 40-60 >60 _ known of cases honnl inf("ctlona 

MIFIC Mr··lc M/Fic M Fie: 111 F C M Jo' C :I: :- MJo'MFMr··M\F 
;-;; 23 -;- -;; -;--~ 

------ ----- -- -- -- -- -- -- - -- ---
374 323401143 9 8 35 1 1 7 4 1 11 187 23 42 7 15 1 79 9 

' 
M -= Male. F = Female. C = Children. 
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were fishermen, and half of the 52 others were engaged in work 
which had to be performed on or in the water (divers, seamen, 
reed-cutters, etc.), while the other half were occupied in places 
overrun with rats (slaughter-houses, sewers, butter factories, barns 
and stables). 

Thus, in the great majority of cases (91%) the infection was due 
to some form of contact with water, and in 9% to an occupation bring
ing the persons concerned into frequent contact with rats. Even 
where the disease is caused by contact with water, the real cause 
of the infection remains the rat, which carries the leptospirre and 
passes them into the water through the urine. 

The following details show how easy it is to contract the disease 
from an accidental fall in the water. 

Out of 972 persons who fell in the water in Amsterdam between 
1928 and 1932, 13 contracted the disease-i.e., 1 in 75 of these 
involuntary bathers. The spot at which such accidents occur is 
of great importa'lce, and the Amsterdam canals have a particularly 
bad reputation. The swallowing and sucking into the lungs of 
much water-together with additional causes such as unconscious
ness, drunkenness, etc.-tend to promote infection, as ScHUFFNER 

observed. 
That the risk of contracting the infection through swimming is, 

on the other hand, comparatively sniall will be ,obvious from the 
follov.ing : 

In Rotterdam, for example, there were only 71 cases in 1932, 
thoug~' 1,630,000 bathes in publi~ baths were recorded. If all 
71 cases were due to bathing, the proportion, in Rotterdam, where 
the degree of infection is high, would only be 1 in 23,000 ; some of 
the 71 cases, however, were due to other causes ; besides, the total 
number of bathes must 'have been much larger, as those in natural 
surroundings are not included. The number per case of infection 
must, therefore, be considerably higher than 23,000 to 1. In other 
towns, the number of bathes per case is even larger. 

This does not alter the fact that 60% of the cases in the Nether-

lands are due to bathing. 
Alike by case observation and by experiment, numbers of inves

tigators have studied how the infection enters the human body. 
Entry into the body appears to take place through the normal or 
abraded skin, through the ingestion of micro-organisms ~ith food, 
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etc. (INADA, Uuu-:NHUTH & FROMME, VAN THIEL). VAN THIEL 
concluded from his experiments with guinea-pigs that infection 
occurred through the abraded skin with comparative ease and that 
it was far more difficult to contract the disea~e through food. It 
was found, however, that the infection was readily carried along 
the nasal mucous membrane by inspiration, and further that it 
entered with comparative ease through the mucous membrane 
of the eye, at any rate more easily than through the mouth. APPEL• 
MAN had already demonstrated by means of bathing experiments 
with guinea-pigs that infection through the skin was by no means 
frequent though possible (one of the ten guinea-pigs was infected 
in this way). VAN THIEL also argued that the conjunctiva seldom 
came into contact with infected water, so that the greatest risk 
of infection was through the nose. 

The great predominance of cases connected with water over those 
connected with rats has been noticed in every country {LAvERGNE, 
MAssoN & STUMPF). It is also observable where a leptospira other 
than Leptospira iclerohremorrhagire was the cause of the disease. 

In Japan, frequent cases occurred in damp coal-mines, in low-lying 
country (particularly in rice-growing districts) and in marshy soil, 
whereas dry coal-mines were not affected. GoEz mentions cases 
in West Africa in low-lying districts with a heavy rainfall near 
swamps and rivers. Cases were found to occur on new undertakings 
situated in damp districts, where drainage systems were built, and 
among patrols in damp forests (Netherlands Indies), persons work
ing in the mud (Andaman Islands), and sugar-eane cutters in 
Queensland, where the land had become boggy through p~evious 
rains and the pools ofwaterand the sugar-eane itself could be conta
minated by rats. Epidemics and sporadic cases have also been 
reported after swimming and bathing,-for example, in the Arno, 
Elbe, Seine, Tiber, Vesle, Vistula, Amazon, the Rio de Ia Plata, 
Thames, Meuse and Arnstel. Outbreaks have also occurred after 
the opening of swimming-baths (Stanleyville and Borneo). 

The ~ease ca~ similarly be contracted as a result of drinking 
~rom. spnngs which ~ust have been contaminated by rats--e.g., 
m Lisbon (JoRGE) ; m Syra, a number of cases occurred among 
customers of a restaurant where the drinking-water had been 
contaminated by numerous rats ; another case was reported after 
Plata river water had be~n drunk (BARRos). 
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In many places, however, the direct agency of the rat was more 
evident-e.g., the cases among &ewermen in Brisbane, reported by 
JoHNSON, BROWN & DERRICK in 1937. UHLENHUTH mentions 
cases among cooks at the front during the great war ; BucHANAN, 
cases in mines and butchers' shops (1924); TROlSIER & BoQUIEN 
mention the case of a dish-washer in a restaurant, who cut his finger 
on a fish-bone (1930). DAVIDSON, CAMPBELL, RAE & SMITH, cases 
among fish-workers in Aberdeen (1934) ; Hamilton FAIRLEY, cases 
among London sewermen (1934); SEYFFARDT, cases among Leipzig 
sewermen (1936) ; and, in the Netherlands, in slaughter-houses, 
barns, stables, etc. 

The rats (and field-mice) which are found to be carriers of lep
tospirre and the strains which they transmit are discussed further 
on, together with other details, in the chapter on rats (part II). 

It must be remembered that other animals, as well as rats and 
field-mice, may transmit leptospirre. A case observed by SANDER 
of a butcher who contracted Well's disease eight days after having 
killed a jaundiced pig appeared to indicate that pigs could be carriers. 
KLARENBEEK did, in fact, succeed in isolating L. icterohrernorrhagire 
from a young pig. Pathogenic leptospirre were also found in wild 
foxes and in those bred in fox farms (DUNKIN & LAIDLAW, SMITH, 
MACRAE), and also in cats (EssEVELD & CoLLIER). SANDIMAN 
found that horses gave a strong serological reaction. Foals also 
proved to be easily infected {NIESCHULTZ & WAWAROENTOE). As 
a carrier, the dog is probably more important than any of the above. 
It is certain that human beings can contract a L. canicola infection 
from the dog, and there is no reason why this should not occur as 
easily with L. icterohrernorrhagire (see below the chapter on lepto
spirosis among dogs in part III). 

Special causes for outbreaks of leptospirosis icterohremorrhagica 
are sometimes reported in certain districts. loo, HoKI, ITo and 
WANI drew attention to the influence of the acidity of the soil. In 
mines, where the soil and the water gave an acid reaction, ·the 
disease did not occur, whereas it was endemic when the reaction 
was alkaline or neutral. SARDJITO & ZuELZER ascribe the greater 
prevalence of leptospirosis in Sumatra than in Java to the reaction 
of the surface water, which is more acid in Java than in Sumatra. 

Only one case due to direct (sexual) contact is known (DoELEMAN). 
Infections have also occurred in the laboratory in various places 
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(lNADA, UHLENHUTH & FRo~mE, GoEBEL, MARTIN & PETTIT, 
BEGER WADSWORTH and his colleagues, TARASSov, PosTMUS, 
UHLE~HUTH & ZIMMERMANN). In such cases, the infection_ is 
usually contracted through a wound in the fingers caused by an 
injection needle or infected piece of glass, sometimes through infec
tious material splashing into the eye or merely through handling 
the experimental animals. Thus, in the Netherlands, an assistant 
c!mtracted the disease in a fatal form in a laboratory where no 
experiments with leptospirre were being made. He bad merely 
handled rats a great deal, which afterwards turned out to have been 
infected with leptospirre. 

BEGER reports a laboratory infection caused by a leptospira 
strain, which was not L. icterohremorrhagire but L. hebdomadis (this 
had also caused a laboratory infection in Japan). In Amsterdam, 
besides one infection with a classical strain, one Rachmat strain 
infection and later one L. grippotyphosa infection occurred. 
T ARA.ssov had already recorded a laboratory infeltion with L. grip
potyphosa. In various laboratories in the Netherlands, where rats 
are used a great deal, the practice has recently grown up of vacci
nating the staff against leptospirosis. 

DISTRIBUTION OF CASES ACCORDING TO SEX AND AGE 

Table 2 also gives the cases recorded in the Institute for Tropical 
Hygiene, Amsterdam, classified according to sex and age, together 
with particulars of the number of deaths. The striking feature is the 
large number of men-323--as compared with only 40 women. 
This has also been noted in other countries (Japan, etc.). Where 
such differences occur, they can frequently be attributed to social 
causes. In· the Netherlands, too, some such causes can be 
indicated. 

Cases of occupational origin, for example, relate mainly to men ; 
the number of men falling in the water is also larger than that of 
women. Where the disease is non-occupational, the difference in 
the incidence of infection between men and women sometimes 
disappears. KoToRu, for example, found that, out of 418 patients 
s~ITering from " Hasamiyami " (not caused by L. icterohremorrha
gl:e, ho~ever, b~t by L. autumna/is) 291, or 61%, were men. This 
group d1d not mclude any miners, but consisted of peasants, 
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merchants, teachers and school-children, among whom a fair 
proportion of women and girls might be expected; and indeed they 
accounted for 39% of the cases. SMITH & DAviDSON found there 
were also many women patients among workers in the fish 
industry. In 1936, they tested the serum of 210 fish-workers, 
50 men and 160 women. Of the 50 men, 12, and of the 160 
women, 39 gave a positive reaction, the proportion being therefore 
about the same in both sexes. 

So far as swimming is concerned, it is not so easy to explain why 
the female section of the population in the Netherlands is less 
liable to catch the disease. RoMYN has shown, however, that cer
tain ways of swimming, particularly the crawl stroke and the side 
stroke are much more liable to produce infection, since the body is 

. liable to go under water for fairly long stretches. There is hence 
more opportunity of contracting the infection through the nose or the 
conjunctiva. M women dive less than men, do not use the crawl 
stroke to the same extent and are slower swimmers, they are less likely 
to contract the disease. RoMYN's 45 patients in Dordrecht consisted 
of 13 female and 32 male patients, though the n·umber of bathes taken 
by men and women in the town was approximately the same. 

The number of children, in our records, is exceptionally small, 
one-third that of women, though children swim a good deal. Small 
epidemics have occurred among children in England (HINDLE & 
BRoWN) but they consisted of only a few cases. MARIE & GABRIEL 
also observed several cases among children. 

The classification according to age-groups (fable 2) shows that 
the largest number of cases occurs among persons in the prime of 
life : 221 cases of not more than 40 years of age and 64 cases over 
40. This is only natural if we consider the mtiological influence 
of swimming and of certain occupations on infection. 

The great influence of age on the fatality of the disease is also_ 
evident from the following figures : 

Out oi 11 persons aged from 1 to 10 ••••••••. 
Out of 210 persons aged from 10 to 40 .•.•.•.•• 
Out of 49 persons aged from 40 to 60 •••.••••• 
Out of 15 persons aged 60 and over ..•••...•• 
Out of 85 persons of unknown age •......•..•• 

370 

Died 

0 
15 
12 
9 
8 

44 

Fatality rate 

0 

"" 7.1% 
24 % 
60 % 

11.9% 
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THiiR:>~ER reported in 1917 that old age (and addiction to drink) 
had an adverse effect on the prognosis. JoRGE found that the 
hicrhest percentage of fatal cases occurred among men over 60 years of 

b . • 0 

age. The samewouldappearto apply to other forms ofleptospirosis. 
KoToRn reported in 1935 that, out of 418 patients suffering from 
" Hasamyami ", 8 died, nearly all men over 50 years of age. 

SEASONAL L'ICIDENCE OF LEPTOSPIROSES 

Table 3 (a) gives the incidence of the disease during the various 
months of the year. 1\lost cases occur between June and November 
inclusive, the largest number being in July, August and September ; 
this is, of course, due to swimming. Similar evidence is afforded 
by Table 3 (b), in which the figures, sub-classified by causes, are 
also set out by months. In this table, the number of cases due to 
swimming is particularly noteworthy. Infection is, however, pos
sible throughout the year, even in the middle of winter. Lastly, 
the table gives the nu_mber of patients infected by L. canicola. The 
small number of these cases makes it difficult to draw any conclu
sions as regards incidence during the various months. 

It has been stated that, in general, the rat and the field-mouse, 
and, to a certain extent, other carriers of leptospirre, are responsible 
for the cases of leptospirosis occurring among human beings. The 
leptospirre pass out in the rats' urine, come into contact with 
water, mud, food, etc., and thence find their way into the human 
body. The length of their survival outside the body of their hosts 
depends further on special circumstances--pH, etc. VAN THIEL's 
experiments have shown that they can sometimes live for a long 
time-e.g., 22 days--in surface water. In this connection, see the 
chapter on rats below. 

OCCURRENCE OF PATHOGENIC LEPTOSPIR.E IN NATURE 

Has the presence of pathogenic leptospirre been demonstrated 
~n nature 'I Cases of Well's disease caused by swimming, falling 
m the water, e.tc., would seem to indicate their presence. Further, 
:-PPEL~AN cl.aims to have produced a typical case of leptospirosis 
m a gumea-p1g by immersing it in a puddle of water, after scarifying 
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its paws and abdomen (see also, for example, SA WERs' experiment at 
Ingham (see LUMLEY}). 

Reference is also frequently made to BucHANAN's experiment. 
in which he injected 4 c.c. of the slime covering the roof of a mine 
into two guinea-pigs, which subsequently died of typical leptospi
rosis with jaundice. It is true that the writer calls this a " direct 
inoculation of a water leptospira ". In the light of subsequent 
investigations, }Jowever, we think it may be accepted that be 
demonstrated by means of an animal experiment the presence in 
nature of pathogenic leptospirae originating from a rat. 

As far as we know, a pathogenic leptospira in nature has never 
yet been isolated by culture. · 

That this is possible would appear to be borne out to a certain 
extent. though only. very inconclusively, by an animal experiment 
of HINDLE's and another of FLETCHER's. Guinea-pigs inoculated 
with leptospirae cultivated from water showed, on post-mortem 
examination, certain pathological changes : in the first series, 
hmmorrhages and slight jaundice ; in the second, " spotted lungs " 
in one out of ten guinea-pigs. HINDLE emphasises the fact that 
U.e cultures were not pure. It is possible that ETCHEGOIN's culture 
obtained from a swimming-batli (where cases of leptospirosis had 
occurred), which reacted with the serum of a cured patient, in dilu
tions 1,1p to 1 : 2,000, was a pathogenic leptospira. 

CAN SAPROPHYTIC WATER LEPTOSPIR£ HAVE A PATHOGENIC 
EFFECT ON HUMAN BEINGS ? 

Some investigators are not satisfied with the rat theory. Accord
ing to them, the saprophytic water leptospirae (L. biflexa, WoLBACH 
&:BINGER) can become pathogenicfor man. UHLENHUTH & ZUELZER 
found that. after prolonged culture on animal protein, some of their 
water strains assumed properties of U.e classical L. iclerohremorrha
gire. They became so similar serologically that they could, for 
example, be as highly affected by icterohremorrhagic anti-serum 
as U.e genuine strain and vice versa. Furthermore, one strain had 
a pathogenic effect on guinea-pigs after U.e 70th passage in serum 

· containing media. 
UHLENHUTH & HERMANN, UHLENHUTH & GROSZMANN, BAERMANN 

&: ZuELZER (U.e last two in Sumatra) obtained similar results. 
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BAER~IANN & ZuELZER succt-eded in rt-ndering various water 
strains virult-nt by passing them through guint-a-pigs, in some cast-s 
t>vt>n at the first inoculation. They were also able to do this, for 
t-xample, with the water strain Wa A from Amsterdam, though it 
could not be made virulent in the laboratory there. In Germany, 
ZuELZER also obtained positive results with the "Leiden" water 
strain by inoculating exceptionally large quantities of culture into 
the experimental animal in every possible way. . 

On the other hand, certain investigators were quite unable to 
alter the serological properties of water lt>ptospirre in any way, or 
to change them from saprophytic into pathogenic strains. 

To this category belong the experiments of SARDJITO & ZuELZER 
himself, who failed to make their water strains virult>nt in Java, 
and those of KAGAYA, who tried various methods on all kinds of 
experimental animals, in conjunction with inadt-quate feeding, etc., 
but failed to obtain a virulent culture of water strains even aftt-r 
the seventy-two passages. The experimt-nts of DtMITROV, VAN 
THIEL, GARDNER, SJOEIB PROEHOEMAN, KIRSCHNER and ZI~tMER
MAN were likewise unsuccessful. 

Certain objections of a theoretical nature also exist. In the 
first place, if the variability of a strain is to be demonstrated, there 
must be no doubt that the guinea-pig has no latent infection which 
is activated by the injected leptospirre ; such spontaneous infections 
have been noted in Amsterdam (SJoEIB PROEHOEMAN}. There is 
also the fact that the ftrst strain described by UHLENHUTH & 
ZuELZER, which, according to them, changed into a pathogenic strain, 
reacted like a L. iclerohremorrhagire-that is, like a strain occurring in 
Europe. Another strain which had become pathogenic reacted, 
however, like the" Rachmat "strain, so it seemed, in Amsterdam. 
The latter is a pathogenic strain occurring in the Netherlands Indies 
which has never been found in Europe, though it was present in the 
laboratory where the modification of the water strain is stated to have 
taken place. This can only be explained through an unobserved 
infection with the Rachmat strain. Such a laboratory infection had 
already occurre~ previously in· Amsterdam, when it was possible to 
observe how easily the Rachmat strain could be transmitted to other 
exper~ental animals under conditions of inadequate isolation. 

Besides: w~ter leptospirre are present everywhere, whereas cases 
of leptosptrosJs only occur in certain districts. 
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Furthermore, it is difficult to see why the longer a strain is culti
·vated the more virulent it becomes. Our experience has been just 
the opposite. The constant sub-culturing of an originally viru
lent strain has the "efTect of reducing the virulence until the strain 
finally becomes entirely avirulent. No further culture passages 
can restore its virulence (see also ALsToN &BRoWN). Furthermore, 
we never observed a change in the antigenic structure such as 
UHLENHUTH & ZUELZER report. 

Finally, it may be wondered whether, in order to demonstrate 
the variability of the water leptospirre, cultures from a single orga
nism should not be used, particularly in cases where saprophytic 
and pathogenic leptospirre may occur side by side in the same water. 

Thus, although, given our knowledge of changes in B. proteus and 
vibrios, we cannot rule out the possibility of saprophytic water 
leptospirre being able to change into pathogenic ones, the fact 
remains that such a change has not yet been demonstrated. 

2. CLINICAL FEATL'RES OF LEPTOSPIROSIS 
ICTEROHJEMORRHAG ICA 

In 1886, when WElL described the disease which has been named 
after him, he mentioned as the principal symptoms (after an acute 
onset with fever) jaundice, nephritis and swelling of the spleen. 
Though these symptoms had been known previously and it was 
realised that some of them, such as jaundice, might be absent, this 
description led many investigators to make a further detailed study 

·of the disease and to differentiate it from other febrile diseases with 
jaundice. 

In France, in particular, the division of the symptoms into various 
groups (syndromes) has shown the variable appearance which the 
disease may present. 

A summary of the symptoms is given here, together with 
various details observed in cases investigated in the Netherlands. 
Some of the cases were bacteriologically and serologically examined 
at the Institute of Tropical Hygiene in Amsterdam. 1 

1 The Institute sends to doctors who forward blood or serum for examinat~on 
a questionnaire on the clinical symptoms of the case. The present InformatiOn 
Is derived from their replies. We should like to take this opportunity to express 
our thanks to them for their help. 
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Incubation Period. 
According to INADA, the incubation period was 5 to 7 days (on 

rare occasions as much as 13). Subsequently, opportunities 
occurred for determining its length in a number of rases in Europe. 
inter alia when laboratory workers contracted the disease by acci
dent. The duration of the incubation period was ascertained in 56 
of the serologically examined cases in Amsterdam (fable 3). The 
average proved to be 9.6 days, the most frequently recorded figure 
being 10. The duration was about the same in icteric and anicteric 
cases ; it was not appreciably shorter in fa tal cases. 

Tab/t :i.-LESGTH OF PERIOD OF INCUBATION OF \VEIL'S 0ISEASB 

Period of incubation in days 

4 5 / 6 7 8 6 : 10 11 12 13 14 15 16 17 18 19 

- -1- - - - - - - - - - - - - -

Mean 
Period 

of incuba· 
tionlndayw 

(a) Total number 
of cases (56) • . . 2 

(b) Cases with 
jaundice (24) •• 

(c) Cases "'ithout 
jaundice (36) •• 

(d) Fatal cases (9). 

! 
-i 2 9 6 17 4 

1 3!41414 1 

!:i:\:": 
2 

1 

1 
1 

6 1 1 - - 1 1 

3----1 1 

---I-
CLINICAL SY~IPTOl\IS 

The course of the dise:,~.~e can be divided into several stages (IN ADA, 
MARTIN & PETTIT) : 

1. The first stage is the septicremic, during which the spirochetes 
circulate in the blood and are found in many internal organs 
{KANEKO & OKUDA). · .. 

The onset is usually acute with a high temperature, assuming 
the form of febris continua during the first few days, and accom
panied by a sensation of severe illness. 

Among the cases studied at the Institute for Tropical Hygiene, 
the~e were, hov.:ev~r, some (including, indeed, one fatal case) in 
whtch the begmmng of the disease was neither acute nor 
accompanied by severe symptoms. 

9.6 

9.9 

9.5 
9.2 
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The patient experiences a sense of fatigue, apathy and depression; 
he may, however, feel restless ; in some cases, he becomes delirious 
(hence the former name of bilious typhoid : GRIESINGER, VLAsso
pouLo). 

In most cases, there is severe headache. The first symptoms 
are often vomiting and sometimes diarrhrea. Thirst and lack of 
appetite are common. The tongue is dry and thickly coated ; its 
tip or edges may be red, a characteristic of the disease ; erosions,· 
necrosis and ulcers may even appear on the edge of the tongue and 
in the mucous membrane of the mouth. The whole face is often 
red and puffy. The tonsils are frequently red and swollen, causing 
difficulty in swallowing ; this, combined with the swollen lymph 
nodes 'in the neck, makes the whole picture suggest septic sore 
throat. 1 The disease is not infrequently diagnosed as bronchitis 
or pneumonia. One of the outstanding symptoms is severe muscular 
pains occurring spontaneously and especially when pressure is 
applied, particularly in the calves and thighs, but also in the back, 
neck, arms and legs. Among the Amsterdam patients, the symptom 
is recorded in 272 out of 319 cases. The conjunctivre are injected. 
Even this symptom, though characteristic of Weil's disease, may 
not be present. Out of 234 patients in the Netherlands, 46 ( = 19%) 
did not have the symptom. DAVIl>SoN did not observe it among 
his patients (19), though PETZETAKIS did. 

BAERMANN &. SMITS, and subsequently MuLDER, gave a very 
detailed description of these conjunctivre. They found that the 
vessels in the conjunctiva, bulbi and sclera were enlarged ; the 
swelling was greatest at the line of reflexion and decreased towards 
the cornea. The symptom may sometimes only be noticed when 
the eyelid is turned up, so that the line of reflexion can be seen. 
As the vessels of the sclera and the conjunctiva do not lie in one 
plane, this place> them over one another so that two super
imposed net-like layers can be seen. This. together with the lack
lustre appearance and peculiar tint of the sclera (icteric, sub-icteric 
or almost untinged), gives a very characteristic picture. These 
characteristics of the cases of leptospirosis ~n Sumatra also apply 
without a doubt to leptospirosis icterohremorrhagica in Europe. 
It is not conjunctivitis, though the latter may als? be present. 

• Owing to this symptom, it has sometimes been supposed that the tonsils 
might be the point of entry for the disease. · · 

11 
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H severe headache and vomiting is accompanied by pains in the 
neck and Kernig's sign, the clinical picture may be one of meningitis 
as CoSTA & TROISIER first pointed out. This will be referred to 

later on. 
The kidney symptoms are very important ; all gradations may 

be observed from a light febrile albuminuria (or not even that) 
to severe hremorrhagic nephritis with anuria. In severe cases, 
chlorides and urea accumulate in the blood and may cause uremia, 
and subsequently coma and exitus letalis. The remarkable number 
of renal casts is sometimes a characteristic (MARTIN & PETTIT). 
The elimination of renal casts may continue for a long time during 
convalescence. Ambard's constant is considerably increased but 
soon becomes normal again in favourable cases. Urobilin is nearly 
always found in the urine, often in large quantities ; and, when 
jaundice is present, bilirubin. Hay's reaction may be positive even 
when no jaundice is present. F1ESSINGER & LERoY also found 
biliary salts in the urine in cases without jaundice. Boiling 
with acetic acid sometimes produces a green colour, apparently due 
to the instability of the bile pigments which oxidise more easily 
than usual. This reaction, which has been described by PAGNIEZ, 
was also subsequently observed in the Netherlands, among others 
by CLEYNDERT & GounsMrr, H.uiMER & WoLFF, and by ZAINAL 
in the Netherlands Indies. <Edema is rare. 

Of the Amsterdam patients, 41 out of 232 (17.5%) showed no 
symptoms of nephritis ; so far, at least, as can be ascertained from 
the data, which in some cases record only one examination of the 
urine. Nephritis occurs less frequently in cases without jaundice 
than in those with jaundice ; thus : 

Of 123 cases with jaundice, 13, or 11%, showed no nephritis ; 
Of 109 cases without jaundice, 29, or 25%, showed no nephritis. 

Moreover! the nephritis was frequently more severe in icteric 
than in anicteric cases. This is also borne out by another symptom 
-namely, the presence of oliguria : 

Out of 106 patients with jaundice, 38, or 35%, had oliguria (10 with 
anuria); 

Of 34 patients who died, tn this group, 29 had oliguria (10 with anuria) • 
Of. 95 patients without jaundice, only 5 had oliguria _ 5% (none wit~ 

an~~ • 
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These results are. born out by the- figures for the blood- unia 
content ; thus : 

In 19 fatal cases, the urea content was 2 to 6 grammes per litre ; 
In 17 Icteric cases (with a favourable Issue), the content was 0.3 io 

3.6 grammes per litre (the figure varying according to the day on which 
the patient was examined and the presence or absence of oliguria) ; 

In 13 anicteric cases, the content was 1.3 gramme In 1 case only; In the 
others It was less than 1 gramme per litre. 

The urea content increased during the course of the disease, in 
a few cases even though diuresis was restored. It was wondered, 
therefore, whether the urea is entirely due to the reduced action 
of the kidney and whether it might not also be partly the result of 
increased disintegration of body proteins. Some cases also occurred 
in which diuresis again increased and the urea content fell, but the 
outcome was none the less fatal. 

The above considerations indicate that the prognosis is often, 
though not always, dependent on the urea content of the blood, 
as GARNIER & GERBER have already shown. 

In conclusion, reference may be made to a fact already recorded 
by MERKLEN & LIOUST-namely, that the retention of urea may · 
precede the jaundice. This is an important point in diagnosis, and 
it may be added that DAVIDSON & SMITH emphasise as diagnostic 
signs : an acute onset of the disease with high temperature, 
muscular pains, nephritis, sudden increase of the blood urea without 
redema or hypertension. 

2. The second stage begins with the appearalce of jaundice, 
and may be described as the toxic stage. The leptospirre disappear 
from the blood, but agglutinins and lysins begin to appear in the 

serum. 

JAUNDICE 

Day of Inception of Jaundice. 

According to INADA, jaundice appears in the middle of the first 
week. STRASBURGER gives from the 3rd to the 9th day inclusive, 
MARTIN & PETTIT from the 3rd to the 8th day. The day of 
inception of jaundice was determined in 132 cases recorded by the 
Institute of Tropical Hygiene. · 
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Day of inception of jaundice 
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It will be seen that here, too, jaundice usually appeared between 
the 3rd and the 6th day inclusive, most frequently on the 5th day. 

A relapse caused jaundice to appear in one instance, and aggra
vated it in several others. In the case of one patient, the jaundice 
was described as intermittent, as it became intensified with each 
rise in temperature. 

The intensity may vary between a light yellow colour of the 
sclerre and a dark orange spreading over the whole body. The 
latter is characteristic of Well's disease, as MARTIN & PETTIT 
pointed out. The number of cases without jaundice is given for 
the various epidemics. The figures, particularly those for hospital 
cases, may be very divergent, and are difficult to compare owing 
to the different methods of collecting data. It is particularly 
evident from RoMIJN and KRAMER's cases (see table below) that, 
provided consideration is not limited exclusively to severe hospital 
cases, the percentage of cases with jaundice will not prove so very 
high. 

Numbf.r Number Percentage 
of eases with with 

jaundice . jaundice 

ldo, Wani .......... ··········· 56 23 41 
Stokes, Ryle, Tytler •.•...•..••• 100 60 60 
Strasburger ... ······ ·········· 26 23 88.5 
Tb-mer ...................... 27 27 
Loran do ···········. ········· 35 (12 marked, 71 

Netherlands : Institute of Tropical 
13 subicteric) 

Hygiene ··················· 342 205 60.7 
Netherlands: Romijn (Dordrecht). 45 15 33 
Netherlands : Kramer (Rotter-

dam) ················ ······ 73 28 38.3 
Davidson, Campbell, Rae, Smith .. 15 11 73.3 
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The following facts should be noticed in connection with the 
figures for the Institute of Tropical Hygiene (fable 4) : 

Whilst the frrst cases recorded in the Netherlands were all icteric, 
once interest in the disease had been aroused, anicteric cases were 
detected in increasing numbers. It can, moreover, be seen from 
Table 4 thai the proportion of cases without jaundice rises as the 
total number of cases grows larger-e.g., in 1932, when an equal 
number of cases with and without jaundice were reported. Though 
the number of anicteric cases (and the total number) subsequently 
fell, more than half the cases in 1937 were anicteric. That year, 
however, owing to the great interest which was aroused among the 
medical profession, a number of cases of meningitis leptospirosa 
(anicteric) were also recorded in Amsterdam. It is this, in reality, 
which accounts for the apparently special characteristics of 
the disease at that time. 

Table 4.-NUMBER OF CAsES WITH AND WITHOUT JAUNDICE 

l'atal No 
Yean Total cases Jaundice jaundice Unknown 

1924 ! 14 4 11 3 
1925 

••••••••••• 0 ••••• 

1926 ••• 0 ••••• 0 0 0 0 •••• 0 • 12 3 7 5 

1927 •••••• 0 0 •••••••• 0 •• 9 2 8 1 

1928 •••••• 0 • 0 ••• 0 0 ••••• 8 0 4 2 2 

1929 13 2 6 1 6 ................... 
1930 ················ ... 20 4 12 7 1 

1931 •••••• 0 .......... 0 0 • 18 2" 10 6 2 

1932 84 5 39 38 7 
•• 0 ••••• 0 •• 0 ••• 0 ••• 

1933 55 4 30 22 3 
.................. 0 • 

1934 45 8 24 15 6 ....... ············ 
1935 26 1 19 6 1 

• 0 ••••• 0 ••• 0 •• 0 0 0 • 0 

1936 30 4 16 11 3 ·········· ······ ... 
1937 40 5 19 20 1 

1 0 o 0 o 0 ·O o o o 0 o o o 0 0 0 0 0 

Total • 0 •••• 0 ••• 374 44 205 137 32 

Though cases without jaundice have a favourable is~ue ~owe~er 
severe the disease may be in the frrst stages, those w1th laund1ce 
are generally more serious. Thus, in the Netherlands, only one 
fatal anicteric case has been reported, and even in this, death was 

due to a complication. 
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No evidence could be found at the Institute of Tropical Hygiene 
to show that certain symptoms of Weil's disease such as rash, 
iritis, etc., occurred only in association with jaundice as stated by 

STRASBURGER. . 

The Causes of Jaundice. 

That the jaundice" in Weil's disease is not merely due to a simple 
obstruction of the bile ducts is evident from the fact that the 
jaundice may be severe in cases where the freces are not colourl~ss, 
or that urine tests for bilirubin may occasionally prove negative, 
even when jaundice is present to a certain degree. 

These facts show that the jaundice may also be hremolytic in 
origin and this is confirmed by : 

(a) Pathological findings, and 
(b) The results of Hijmans van den Bergh's test. 

A. Pathological Findings. 

The occurrence of jaundice may be due to the following causes : 

(1) Degeneration of the liver ~ 
. (2) Mechanical causes ; 
(3) Increased hremolysis. 

Attention had already been drawn to the changes in the liver 
cells by BRULE & MoREAU (granular degeneration, vacuolation, 
pycnosis and caryolysis), which were confirmed by McNEE, who 
also described the occurrence of cells with two nuclei and mitotic 
figures. SNIJDERS, who compared the liver in cases of Weil's disease 
and yellow fever, even considers these mitotic figures to be very 
characteristic of leptospirosis icterohremorrhagica, so characteristic, 
in fact, that, on the strength of the pathological liver findings, he 
diagnosed as " leptospirosis" the cases of some patients who had 
died a few years before. The diagnosis was confirmed by LEVADITI 
who by staining of the same liver sections showed the presence 
of Jeptospirre. 

That the mechanical causes must not be ignored was evident 
from cases in which inflammation of the bile ducts could be demon
strated {KRAliER), or where the bile, after passing through the liver, 
was prevented from discharging into the intestine owing to the 
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swelling of the liver cells or was discharged directly into the blood 
as the result of ruptured bile ducts (KouWENAAR). KANEKO draws 
attention to another mechanical cause of jaundice-namely, the 
separation of the liver cells, owing to the loosening of the inter
cellular connecti;e tissue. He noticed the bile had penetrated 
between the parenchymatous cells and had spread into the 
redematous fluid around the small blood vessels. Erythror
rhexis has been described by various authors, including LEPEHNE, 
who observed it in ~he cells of the reticulo-endothelial system in 
the liver, spleen and lymph glands (see also KouWENAAR and 
S:-~tJDERs). The latter has drawn special attention to the·signs of 
very extensive disintegration of red corpuscles in the spleen. 

B. Hijmans van den Bergh's Reaction. 

A positive and direct H.v.d.B. reaction indicates hepatogenic 
bilirubin and a positive indirect reaction hematogenic bilirubin. 

The information supplied to us concerning a number of patients 
yields the following findings : 

Group Numher Direct Indirect Bilirubin in Urobilin In 
of patients H.v.d.B. H.v.d.B. the urine the urine 
-

L Jaundice •..• 44 44 + 30 +. 44 + 44 + 
14 unknown 

II. Jaundice •••. 6 5 +. 3 +. 6- 6 + 
1- 3 unknown 

III. No jaundice • 28 20-. 16- or not "22- 20 + 
8 slightly + Increased 1 traces 4-

12 Increased 5 unknown I 4 unknown 

I. The direct reaction of this group, and, as far as could be 
· determined, the indirect reaction also, was positive and qua_ntita

tively high. In some cases, there were two phases. Bilirubin and 
urobilin were present in the urine. In these cases, jaundice was 
hepatogenous and could be partly hematogenous as well. 

11. The positive direct and indirect reactions (the latter were, 
however, few in number) show that jaundice was hematoge~ous 
and also partly hepatogenous in these cases. ?n o~e occas1on, 
even the direct reaction failed to occur and the Jaundice could be 
considered as exclusively hematogenous. In this group H.v.d.B.'s 
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test gave a more sensitive result than the urine test for bilirubin, for 
the latter was negative. 

III. No jaundice and practically no bilirubin, but chiefly 
urobilin. The indirect H.v.d.B. test reaction in some cases slightly 
intensified, indicating blood disintegration products in the serum ; 
there even appeared (in 8 instances) to be traces of hepatogenous 
bilirubin in the blood. The H.v.d.B. reaction was thus an even 
more sensitive diagnostic sign than the jaundice itself. 

These examples show that where jaundice is 'present the H.v .d. B. 
test may be a better indicator than the bilirubin reaction in the 
urine, apart from the fact that the first gives an indication of the 
origin of the jaundice. In cases where there was no jaundice and 
bilirubinuria was absent, the H.v.d.B. test sometimes showed that 
hremolysis alone had increased or that the function of the liver 
was disturbed ; which could be a sign of developing jaundice, an 
important prognostic point. 

The following changes in the blood picture are reported : 

(1) A marked anremia, which may even be considerable and last 
for a long time, is held to be characteristic of Weil's disease (RENAUx, 
GARNIER & REILLY, THORNER). 

(2) Leucocytosis with an eosinophilia. 

(3) A deviation towards the left as far as myelocytes (RiiNAUX, 
MARTIN & PETTIT, PosTMus), which may also be described as 
typical of the disease. In the Netherlands, 2% to 2.5% of 
myelocytes or metamyelocytes have repeatedly been reported. 
Even myeloblasts (0.5% to 1%) have occasionally been observed. 
It would appear that the degree of deviation tO the left does not 
depend on the severity of the case as marked deviation to the left· 
also occurred in a mild case. 

(4) Toxic changes in the leucocytes (toxic granules, Doehle's 
inclusions, vacuolisation). 

(5) Retarded coagulation through the reduction or disappearance 
of contraction in the blood clots (PAGNIEZ) and a reduced number 
of _blood p~ate~ets which would partly account for hremorrhages. 
Th~ reduction In the number of platelets is a characteristic symptom 
which may appear even if there is no apparent change in regard to 
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erythrocytes or leucocytes. This might be of importance for the 
diagnosis in the pre-icteric stage. 

(6) GARNIER & REILLY and STRASBURGER found that the 
resistance of the erythrocytes to physiological. saline solutions 
increased at first and in later stages decreased. 

(l) Increased sedimentation rate. In our cases also, this 
s~ptom is constantly reported-e.'g. : 

Patient No. 335 : 

Day of 
Illness 

Rate of 
sedimentation 

Millimetres 

12th •• 0 0 0 0 0 0 0 0 0. 0 0 0 0 54 
23rd • . . . . • . • . . . . . . . • 67 
30th 0 0 0 0 0 0 0 0 0 0 0 •• 0 0 0 90 
35th 0 0 0 •• 0 0 0 ••• 0 0 0 0 0 0 109 
44th 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 90 

Day of 
· illness 

Rate of 
sedimentation 

)Iilii metres 

51st • . . . . . • • • . . . . . . • 47 
58th 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •• 44 
65th 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 
72nd................ 28 

The above figures show the length. of time it may take before 
the rate of sedimentation is again normal. 

Hremorrhages are a further symptom at this stage. Their 
frequency and extent vary considerably in different epidemics. 

In Japan, hremorrhages were so numerous that the disease took 
its name from the symptom. They were also frequent in Egypt 
(VEssoPOULo) but were more rarely reported in European epidemics. 
In the Netherlands, they were absent in 32 out of 132 cases known to 
as (2t %). They were mainly nasal and often occurred at the very 
beginning of the disease ; skin hremorrhages were also reported. 
Occasionally, there was sulrconjunctival--and more rarely intestinal 
-bleeding. ·Of the latter, there were 10 cases in some of which blood 
recognisable as such was eliminated, whilst, in others, the classical 
tarry discharge occurred. The nephritis frequently assumed an 
hremorrhagic form; macroscopic hrematuria was rare (6 cases) and 
there was even less hremorrhage in the stomach (1 case); in ·5 cases, the 
·sputum contained blood; there was 1 case of hremorrhage frorri herpes 
and 1 case of severe and prolonged bleeding from a finger wound 
made for tke blood test. As was to be expected, serious hremorrhage 
occurred chiefly in fatal cases. In fatal cases, death usually occurs 
during this period : INADA noted of 18 fatal cases, 16 terminated 
between the 8th and the 16th day; while in Holland, of 40 patients 
who died, 36 died betWeen the 8th and the 16th day. 
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Heart weakness and nephritis are conditions on which ~u~h 
depwds in this second period. In unfavourable cases, _ohguna 
may develop into complete retention, the urea content ~ay mcrea~e 
and the patient may succumb with symptoms of. urremia. Eve_n 1f 
diuresis increases, however, it is not always certam that the patient 
will make favourable progress ; as the evidence, 1 Dutch case and 
L1 ss:-~ER"s case in the Philippines, indicates. Notwithstanding 
improved urine secretion and a fall in the urea content of the blo~d, 
the patient may die with symptoms of a heart weakness or cholrem1a. 
Owing to the latter, cases of \Veil's disease were often diagnosed 
in the past as acute yellow atrophy of the liver. 

U the disease does not take a fatal turn, then, other symptoms 
may appear, such as iritis or iridocyclitis, which may assume a very 
mild form, though some severe cases are known. GoEBEL first 
observed bilateral iridocyclitis in 1916. It also occurs in forms of 
leptospirosis other than icterohremorrhagic (in Japan, in cases of 
" Hasamiyami" ; in Australia, etc.). Reports concerning the inci
dence of iridocyclitis vary a great deal ; the more it is looked for, 
however, the more it is found (vAN DRIEL). STRASBURGER observed 
it in 44% of the cases, including the very mild ont>s ; KAHANER & 
CoRTI, in 3 cases out of 16. In the Netherlands, it was observed 
in 13 out of 128 patients, though all available means of detection 
were not brought to bear. This figure of 10%is therefore a minimum. 
Iritis occurred in the Netherlands in mild and severe cases, with and 
without jaundice (5 with, 12 without, thus more frequently without 
jaundice). It was unilateral or bilateral, was sometimes defined 
as slight and sometimes also as severe (iridocyclitis with hyperten
sion, puncture contemplated) : a patient had already been nearly 
blind for fourteen days when removed to hospital. As far as can 
be ascertained, all cases of iritis were cured: 

In some cases, the exact day of inception is recorded-viz., 
16th, 22nd, 2-tth, 25th, 32nd, 36th and 42nd days and even later ; it 
is therefore late in appearing. This obviously leads to the supposition 
~hat iritis may beconnectedwitharelapse. In the case of one patient, 
1t was specially stated that the iritis was to be regarded asfi symptom 
of relapse. In some instances, however, though iritis appeared, 
there was no question of a relapse . 

. Neuril~s optica was also observed several times among patients· 
m the Netherlands. RoMIJN found it at Dordrecht, in as many 
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as 3 out of his 45 cases, whereas it was seldom reported among 
the Amsterdam patients. 

Should the leptospirre themselves or their toxins he held respon
sible for the appearance of iritis 'l In some cases the former would 
seem probable, as, in a case of uveitis, HERTEL found leptospirre in 
the anterior chamber of the eye, the uvea and the sheath of the 
optic nerve ; furthermore, leptospirre were even found in the body 
during a relapse (e.g., in the cerebro-spinal fluid). Elective localisa
tion of leptospirre in the uvea is thus a possibility to be contem
plated. The very mild iritis, which would appear to be more 
frequent than is indicated by our case records, suggests the affection 
may perhaps also be of toxic origin. 

A rash was observed in a number of cases ; it is sometimes 
described as having the appearance of measles or scarlet fever, at 
other times as resembling large patches or papulo-macules, occasion
ally as an erythema ; it may be urticarial, in which case it is pruritic. 
It may also be hremorrhagic. 

This symptom was reported 23 times among our patients ; includ
ing 17 times among the last 168 cases, which were systematically 
investigated on this point. It occurred both when jaundice was 
present and-even though seldom (4 cases)-when it was not. In 
5 other cases, the rash was ascribed to the injection of serum a few 
days previously. In one or two instances, the day of inception was 
rt'ported. In the Netherlands, the rash was found to appear between 
the lOth and the 30th day. STRASBURGER observed it in 36%ofthe 
cases, a much higher proportion than in the Netherlands. Nearly all 
his cases were icteric, however. NoLF & FIRKET, on the other hand, 
report a rash in 10% of their cases, usually on the 7th or 8th day, or 
on the 13th or 14th day, just before the relapse. .In the Netherlands, 
however, half of the patients thus affected had no relapse . 
. Herpes is observed chiefly on the lips and nose. Its presence 

may be explained in the same way as in the case of malaria and 
other diseases-namely, the virus was previously in the body but 
unable, until the development of leptospirosis, to exert its nosogenic 
properties. The frequency of herpes varies in different epidemics. 

INADA makes no reference to it ; both THORNER and TROISIER 
observed it in 25% of their cases. Of 365 cases. examined in the 
Institute for Tropical Hygiene, 55, or 15%, had herpes. Of these, 
some (38 cases) also had jaundice, some (17 cases), had not. 
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The ratio of icteric to anicteric cases for the whole group ~ring 
205 to 137, the incidence of herpes may thus be regarded as higher 
among the former than among the latt.er. The figures sh~uld, 
however, be considered minimum values, smce the absence of h~rpes 
is not ell.pressly mentioned in every instance. Am~ng 42 pe~so~s 
whose symptoms were for special reasons reported m gre~t ddall, 
there were 9 cases of herpes. If these figures are anytlung to go 
by, herpes occurs in nearly a fifth of the cases. i~ the Netl~erlands. 

The date of inception is rarely given ; where 1t IS stated, 1t ranges 

from the 4th to the 9th day inclusive. 
According to the earlier evidence available, leptospira! begin to 

appear in the urine about the end of the second week ; in 17% of 
his cases, INADA found them as early as the lOth day (and claims 
indeed that, in these particular instances, they can be detected 
during the first few days). They occur so regularly that KoRTHOF 
was always able to obtain a culture by injecting the urine of the 
same patient into guinea-pigs daily from the 9th to the 16th day 
of sickness. We have little information as to the duration of 
leptospiruria. SLOT & VAN DEN WALLE recorded its persistence in 
one patient for five months, and in Australia it was observed after 
eleven months (JoHNSON). In most cases, leptospiruria would 
seem to disappear after a few weeks. 

3. With the improvement of the general symptoms (decrease or 
disappearance of headaches, muscular pains, feeling of illness, etc.), 
the third stage, that of convalescence, begins. Blood pressure grows 
normal, oliguria, if it has occurred, comes to an end, and the patient 
passes large quantities of urine (" crise urinaire ") still containing 
much urea. Convalescence is often protracted by a relapse, usually 
after the second and at the beginning of the third week; the relapse 
takes the form mainly of a recrudescence of temperature, which 
may be accompanied by the return of a few symptoms such 
as headache and muscular pains. The relapse may continue for a 
few days or longer. It may be followed by a long sub-febrile 
period, with occasional rises of temperature which give the tempera
ture chart an undulating appearance (STRASBURGER). 

Evidence concerning relapse rate is very conflicting. 
INADA gives the rate as 28%. MARTIN & PETJ"IT consider that 

a relapse occurs fairly regularly, though sometimes only in the form 
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of a slight increase of temperature. TROISIER observed it in 70%. 
STRASBURGER in at least two-thirds of the icteric cases and THORNER 
in 70% to 75%. 

In our records, the number of cases in which a relapse- is recorded 
is 182 out of 342 patients (or 53%) ; the relapse occurred during 
the second week in 46, during the third week in 80, and during the 
fourth week in 18 cases, whilst in 4 others it occurred later · no 
information was available on this point in 34 ~ses. Of the ~ses 
relapsing during the second week, there were 8 in which another 
relapse occurred ; of those relapsing in the third week, 11 ; and of 
those relapsing in the fourth week, 4. 

Some patients even had 3 relapses ; a few, 4. Relapses were at 
least as frequent in anicteric as in icteric cases ; thus 137 anicteric 
produced 78 relapses (57%) ; and 205 icteric cases, 104 relapses 
51%). These values are similar to those recorded in other spiro
chretal diseases such as syphilis and relapsing fever. 

Relapses were not originally regarded as such by IN ADA, but rather 
as secondary infection, sinr.e the recurrence of the main symptoms 
(hyperremia of the eye-balls, jaundice, hremorrhages, etc.) was not 
observed and since leptospirre were never found in the blood. What 
was observed was a rise of temperature, accompanied sometimes 
by headache and aggravation of the muscular pains. 

Subsequently, however, CosTA & TROISIER cultivated the 
leptospira from cerebro-spinal fluid tapped during relapses (1916) 
and GARNIER, NicAUD and MAISLER (1931) succeeded similarly 
with a meningitis case. Though it is therefore possible that a 
relapse may be the effect of toxic influences, the leptospira itself 
may sometimes be the cause. 

In the Netherlands, a recurrence of old (and sometimes even the 
appearance of new) symptoms forming part of the syndrome was 
frequently observed during relapses. Thus it was noticed in one 
instance that jaundice only occurred during this period. Other 
cases presented a recrudescence of jaundice which, in one patient, 
recurred at successive rises of temperature, thus suggesting inter
mittent jaundice. Other observed symptoms include skin hremor
rhage, urobilinuria, pancreatic signs, and psychoses. 

One of the patients, who had a slight relapse on the 16th 
.day, developed neuritis of the brachial nerve on the beginning of 
. the 18th day. Another developed herpes during a relapseJ 
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and a third iritis. Since both these affections may also occur 
without a relapse, it remains doubtful whether they were symptoms 
of the relapse, or mere coincidences. 

After this, the patient definitely improves ; it usually takes some 
considerable time, however, before recovery is complete. Renal 
casts and traces of albumin in the urine may continue for several 
weeks. THORNER and RENAUX, among others, have drawn atten
tion to the long persistence of anremia, the blood picture containing 
Jeucocytes in the same proportion as lymphocytes, with an increase 
of monocytes and eosinophils. Headaches occasionally continue 
for a rong time. Loss of hair, and even of. the nails, are sometimes 
mentioned. 

COl\IPLICATIONS WITH OTHER DISEASES 

Apart from pneumonia or gastro-enteritis, which may occur 
immediately after a fall in the water and cannot be described as 
complications, various other diseases are known which may occur 
as genuine complications-for example, typhoid and paratyphoid 
fevers (GARNIER & REILLY, LEDoux & RE:TEL, TROISIER, 
ERBER, etc.). 

Cases in which infection with both diseases has occurred at the 
same moment are particularly noteworthy-e.g., through a fall in 
the water. As the incubation period for leptospirosis is about 8 
days and for typhoid ·rever 14, Weil's disease appears first and 
the typhoid symptoms a week later, then the roseola, etc. 

I~ADA, Ioo, HoKI, ITo & W ANI already noticed, as a complica
tion, purulent meningitis and other suppurative processes, which 
caused the death of two of their patients (1916). In other countries, 
too, it was repeatedly noticed how the skin lost its resistance to 
infection with cocci (e.g., virulent furuncles). 

Other microbes besides cocci may cause meningitis in the course of 
Weil's disease. Thus CLEYNDERT observed tuberculous meningitis 
as a complication .in 1933, and, on another occasion, malaria. 

MARTIN & PETTIT mention sub-acute Ieukremia as a very rare 
complication. 

Certain other affections are obviously caused by the leptospira 
itself. Two cases of acute endocarditis in which Ieptospi rre 
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were found (DRAGERT, 1934) are an example. Myocarditis, which 
caused the death of a patient of MoLLARET & FERROIR (1935), 
must also be included in this category, as well as cases of neuritis 
and myelitis during Weil's disease. KLIENEBERGER observed 
neuritis as far back as 1918 ; it usually developed late in the 
disease and had a good prognosis. 

Cases were also observed in the Netherlands-e.g., neuritis of the 
brachial plexus (KRAMER), and of the axillary nerves (ERKELENS), 
polyneuritis (JoosTEN). Myelitis may also occur, with consequent 
paralysis (HEGLER). LUYKE RosKOTT observed a case of progr~
sive paralysis in the Netherlands Indies. 

The slight anatomical changes that have been observed in 
the central and peripheral nervous system {KANEKO & OKUDA, 
DRAGERT, etc.) are quite in keeping with the occurrence of such 
symptoms. 

Finally, parotitis has occasionally been observed in cases of 
leptospirosis [one case in the Netherlands and two in Lisbon (JoRGE)]; 
it is difficult to decide whether parotitis is a complication due to 
another virus or a rare symptom of leptospirosis. 

DIAGNOSIS 

Though in typical cases the diagnosis may be fairly accurately 
determined from the clinical and epidemiological symptoms, it can 
hardly be regarded as completely reliable unless it is borne out by 
a laboratory examination. Though it may be possible in epidemics 
to recognise mild and atypical cases through their connection with 
the others, in sporadic cases such examination is essential. There 
are, in particular, certain syndromes such as mild influenza or serous 
meningitis which cannot be adequately differentiated, clinically, 
even by the most experienced doctor. As the immune bodies 
persist in the blood, it is still possible after many years to 
determine by serological test whether a person has had Weil's 
disease. 

The clinical symptoms of diagnostic significance are : 

1. Those of an acute infectious disease, acute onset, fever, 
headache, feeling of severe illness. 



t7o LEPTOSPIROSES . 
2. Typical muscular pains, occurring spontaneously and when 

pressure .is applied; localised in the thighs, calves and back ; also 

characteristic redness of the co~junctivre. 

3. Above all liver symptoms: Jaundice, bilirubinuria and severe 
urobilinuria ; sometimes symptoms of cholremia. 

It has already been noted that where no jaundice is present the 
Hijmans van den Bergh test nevertheless occasionally shows an 
increased bilirubin content of the serum, by giving either a positive 
indirect or a weakly positive direct reaction, thus indicating, ewn 
in· anicteric cases, an increased destruction of red blood corpuscles 
and participation of the liver in the morbid process. 

4. Kidney symptoms.-While mild or severe nephritis is 
observed in many infectious diseases, it is characteristic of lepto
spirosis that symptoms of hremorrhagic nephritis should be frequent 
and that, in severe cases, the urea content of the serum should be 
dangerously increased, without redema and hypertension as a rule. 

5. Low blood pressure with a weak and rapid pulse are also 
symptoms appearing during the first week, which should be noted 
for the diagnosis. 

6. l\Iarked deviation to the left of Arneth's formula is already 
apparent at the beginning of the disease, accompanied by a great 
decrease of blood platelets. 

7. Leptospirosis should now always be borne in mind in cases 
progressing as a typical serous meningitis. 

Sometimes all symptoms suggesting \Veil's disease are absent. 
If the patient's medical history gives no clue (no swimming, dog 
or occupation bringing him into contact with rats), a laboratory 
investigation is the only means of revealing the true nature of the 
disease. 

8. Epidemiological information (swimming, fishing, working in 
sewers, falling in the water, etc.) may clearly be of great importance. 
In the course of the last few years, evidence has come to light that 
dogs are a possible source of infection and therefore also deserve 
special attention. 

Accurate diagnosis, whether at the time or retrospectively, is also 
of s?cial importance. Thus if the disease is contracted during work, 
as m the case of sewermen, fishermen, bath attendants, etc., 
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it is regarded as an occupational accident anli comes under the 
occupationalaccidentcompensati~n laws. In some countries-e.g., 
in Australia, France, Japan, the Netherlands, Scotlanil and some 
districts in Germany (Hamhurg)---the disease is compulsorily 
notifiable. In some districts in Japan, the disease even comes 
under the law on infectious diseases (fsuRUMl). 

PROGNOSIS 

Many factors are important in establishing the prognosis, among 
them are: 

• 
1. The age of the patient. 
It has already been noted that old age is a highly unfavourable 

factor (INADA, THoRNER, JoRGE, Amsterdam patients). 

2. The presence or absence of jaundice. Cases without jaundice 
always progress favourably. In this connection, the Hijmans van 
den Bergh testis important, as it can demonstrate incipient jaundice. 

3. The function of the heart. 

4. Urmmia. It has been noted that complete anuria and a . 
rapidly increasing urea content of the blood are unfavourable 
symptoms, though a high urea content need not always point to a 
fa tal issue. 

An increase in urine secretion and a fall of the urea content are 
favourable symptoms, though cholmmia and heart weakness may 
still cause death. 

Though the prognosis may be favourable so far as the final out 
come of the disease is concerned, the course of the disease may yet 
be severe. In some cases, the patient remains weak for months 
on end and frequently complains of headache, etc. Prolqnged 
anmmia has repeatedly been observed. Cases involving a stay of 
two months or more in hospital are quite common in the Netherlands. 

TREATMENT 

Only a few indications on general and symptomatic therapy will 
be given ; for further information, the reader is referred to the 
various text-books. 

12 
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Severe cases require appropriate nursing ; care of the skin and 
mouth is important. The diet must depend on the functioning of 
the liver and kidneys and must include much fluid. Frequently, 
physiological saline solution-and in the Netherlands even more 
frequently glucose solution (e.g., 25%)-is injected intravenously, 
in order to promote diuresis. In some cases, insulin is added. The 
other methods for the treatment of urremia (venesection, etc.) 
are also indicated. 

With regard to medicinal therapy, the chief remedies are cardiac 
drugs and stimulants ; while sedatives are used where there is severe 
pain or great restlessness. 

In cases with meningitis, lumbar puncture is frequently followed 
by alleviation of the headache, a fall in temperature, and general 
improvement. 

Attempts have been made to reduce the excretion of leptospirre 
in the urine by means of chemicals. Several experiments with 
urotropin and prontosil on dogs gave no definite result (Institute 
for Tropical Hygiene). A diet causing an acid reaction in the urine 
(ketogenic diet) may be recommended on theoretical grounds. We 
must point out, however, that we have found leptospirre living 
in acid urine. 

We have no experience of hydrocyanic acid. 
According to THIRY (1930), gold thiosulphate administered to 

mice had a good effect on the elimination of leptospirre. Both in . 
the spontaneously contracted disease and after inoculation with 
L. icleroha!morrhagire, excretion ceased after three days. THIRY 
was of the opinion that this method should also be tried in human 
beings. 

CHEliOTHERAPY 

At an early date, needless to say, attempts were made to kill the 
leptospirre in the body by specific substances, in particular arsphena
mine (INADA, UHLENHUTH & FROMME, etc.), but without success. 
Furthermore, owing to the condition of the liver and the kidneys, 
great care must be exercised in the administration of such toxic 
substances (MARTIN & PErrrr). Numerous other preparations 
were shown by animal tests to be of little or no value in experimental 
leptospirosis. Bismuth preparations were the only exception. 
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SAZERAC and NAKAMURA first drew attention in 1927 to the 
beneficial effect of sodium bismuth tartrate, which is so little toxic 
that it is not injurious to guinea-pigs. 

It impeded the development of the disease as soon as it had been 
applied, or promoted recovery. The guinea-pigs which survived 
had become jmmune. 

UHLENHUTH & SEIFFERT drew attention to the beneficial effect 
obtained with other bismuth preparations, after numerous chemical 
substances (such as antimony, arsenic compounds, etc.) had been 
tried without result. They obtained good results with colloidal 
bismuth and even better results with a bismuth-yatrene A mixture. 
As far as we know, this has not yet been applied to human beings. 
Since necrosis may be produced, the substance must always be 
administered intravenously. 

Whereas UHLENHUTH & SEIFFERT consider that the preparation 
does not act directly upon the leptospiral but stimulates a defensive 
reaction against the infection, KRITSCHF.WSKI, basing his deductions, 
inter alia, on his experiments with Sp. obermeieri on mice (and 
those of UHLENHUTH with L. icterohremorrhagire), takes the view 
that such a direct action is exerted. Although opinions still differ 
as to the way in which bismuth preparations act, animal experiments 
generally confirm their beneficial effect. 

Sodium ricinoleate bas so far only been tested in vitro by VIOLLB 
(1934); even in a solution of 1 : 1,000 and in albuminous fluids, it 
killed various forms of spirochmtes, such as Sp. recurrentis, Sp. 
gallinarum, water spirochmtes and L. icterohremorrhagire. Its 
action in the animal organism is not yet known. 

While it is true that, on the strength of animal experiments, good 
results may be expected from bismuth and possibly other chemo
therapeutic agents (though nothing can, as yet, be said concerning 
their action on human beings), serological has reached a more 
advanced stage than chemical treatment, having been applied to 
human beings ever since the ~etiology of the disease began to be 
known. 

SERUM THERAPY 

After a leptospira had been found to be the cause of infectious 
jaundice, protective substances against the disease were looked for 
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in the blood of convalescents. Experimental research on guinea

pigs then developed in all countries. 
When the presence of immune bodies was demonstrate~, ~onva

lescents' serum and immune serum prepared adhocwereadmm1stered 
as curative agents. This was first accomplished in Japan, whe~e 
INADA, I~o. HoKI, Iro & WANI began to inject the serum m 
August 1915, and published a report which appeared in October 
1915. In 1916, a few publications on thesubjectfollowedin English. 
By that time, they had not only convalescent serum, but serum of 
immunised goats and horses, able to resist an inoculation of 800 c. c. 
of pure culture. The strength of the serum was assessed by the 
determination of the quantity necessary to protect the guinea-pig 
against a lethal dose of the infectious material. 

I. Preparation of the Curative Serum. 

In Europe, HUEBENER & REITER, and almost at the same time 
UHLENHUTH & FRoMME, demonstrated the presence of immune 
bodies in the convalescent serum, and were able to protect a 
guinea-pig against infection with that serum. 

By producing a high degree of immunity in rabbits, a serum with 
curative properties was obtained. In addition to this, UHLENHUTH 
& FROMME also had soon more than 25 convalescent sera. They 
showed, in a series of experiments, that the immune serum was 
effective until the sixth day. Soon, a number of firms in Germany. 
were producing it. 

In France, after the serum had acted satisfactorily on guinea
pigs, MARTIN & PETTIT prepared rabbit immune serum and a horse 
serum, which had a preventive and curative effect on guinea-pigs up 
to the third day. STOKES, RYLE. & TvTLER also secured good 
results with convalescent serum in other animal experiments (1917). 

Horses were also immunised by NICOLLE & LEBAILLY (1918}, 
by Stanley GRIFFITH in England (where the serum may now be 
obtained from pharmacies), and in the United States (NoGUCHI), 
the Netherlands Indies and the Netherlands. 

In the Netherlands, convalescent serum has been, and continues 
to be, administered. The State Serological Institute at Utrecht 
also made dog and goat serum available, but the most commonly 
used preparation is horse immune serum, which is supplied by the 
central laboratory at Utrecht and the State serum Institute at 



LEPTOSPIROSES 181 

Rotterdam. As this horse serum was prepared in collaboration 
with the Institute for Tropical Hygiene, a short account of the 
immunising of a horse and of the progress of the serological reaction 
may be given here. 

The horse was immunised with two strains (L. iclerohremorrhagire 
and L. canicola), flrst with avirulent and then with virulent cultures. 
Apart from certain symptoms due to an intercurrent disease, the 
horse showed signs of a marked anaphylactic reaction (the cultures 
had been grown on a rabbit serum medium), from which it recovered . 

. The titre finally rose to 1 : 100,000 four months after immunisa
tion against both strains was begun. At that time a considerable 
amount of blood was collected from the horse. Six months later, 
in September, the titre was 1:30,000 ; in December 1936, it was 
still 1:3,000. In May 1938, two and a half years after immunisa
tion was begun, a few inoculations of L. icterohremorrhagire and 
L. canicola culture again raised the titre against both to 1 : 100,000. 

II. Strength of the Immune Serum. 

At flrst, the strength of the immune serum was calculated on the 
amount necessary to enable a guinea-pig to resist a, normally, lethal 
dose of infectious material. In the case of leptospirre, however, 
the method has its pitfalls. Just as there are difficulties in differen
tiating strains, so there are difficulties in determining the minimum 
lethal dose, owing to the pronounced variations in the virulence of 
the strains and the individual differences in the sensitivity of the 
guinea-pig. Nowadays, it is often considered sufficient to mention 
the agglutination and lysis titre. This does not, it is true, express 
the protective values, but it is assumed on good grounds that both 
values go together (ZIMMERMANN & ARJONA). 

For curative purposes, the practitioner should, if possible, use a 
serum of high agglutinating and lytic titre. Our experience shows 
that this affords the highest probability of administering serum of 
real protective value. 

III. Results. 

Owing to the variety in cases during an epidemic and the differ
ences between the epidemics themselves, it is very difficult to obtain 
an objective opinion of the value of serum therapy. Furthermore, 
one investigator may work among patients who are all, or nearly 
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all, jaundiced, while another may be dealing with an epidemic with 
a jaundice incidence of only 60% or even less, and, consequently, 
a higher proportion of mild cases. 

The protective action of the immune sera used may, perhaps, 
also vary considerably, and the results may also depend to a great 
extent on the day on which the serum is administered (INADA, 
ZrM~IERMANN & ARJONA). Furthermore, it is sometimes impos
sible to say at the beginning of the disease whether it wi.Jl be mild 
or severe. 1\lany patients are seriously ill for a few days and then 
improve rapidly, even without serum. If serum had been admi
nistered in these rases, the cure would probably have been ascribed 
to it. The reverse often happens. In Amsterdam, a few cases 
occurred in which the symptoms were slight and which yet proved 
fatal (KRAMER, Amsterdam patients). 

In the circumstances, it is very difficult to compare the results 
obtained by different investigators, and it is understandable that 
opinions regarding the value of serum therapy should vary so widely. 

The literature on the subject gives some information concerning 
the effect of serum therapy. This information is partly a matter of 
subjective impressions and partly based on objectively observed facts. 

Thus, INADA, ITo, HoKI, Ioo & 'VANI report that the serum 
appeared to reduce the mortality rate. A rate of 30.6% fell to 
18.3% in the case of a group of 23 serum treated patients. 
The serum caused the leptospirre to disappear from the blood 
stream at an earlier stage ; this was demonstrated by inoculation 
to guinea-pigs. The development of immune bodies also 
appeared to be accelerated, though this could not be confirmed in 
Amsterdam. The serum was even more effective when it was 
injected intravenously. Given early, it had a beneficial effect on 
the symptoms, such as hremorrhages, and reduced the duration of 
the disease. Relapses were not prevented, as appears froni the data 
supplied by WrLMAERS & RENAUX, as well as from Amsterdam. 
The dose required was large, 10 c.c. to 20 c.c. being inadequate. 
They recommended 60 c.c. spread over 5 or 6 hours, or 40 c.c. in 
one dose and 20 c.c. the next day. • 

Their results were in one respect confirmed by the investigation 
~nade by ~EKO & OKUDA into the dissemination of leptospirre 
m the vanous organs of patients who had died of Weil's disease. 
They compared 8 cases with, and 4 cases without, serum treatment, 
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and found that, in the flrst 8 cases, leptospirre did not occur in the 
internal organs as abundantly as in the other 4, or had even com
pletely disappeared. The kidneys were an exception, the organisms 
were found in these in both groups. 

Satisfactory results were also reported as a result of the treatment 
of 41 patients with Griffith's serum, the mortality rate being 
reduced. When the serum was given early, the disease took a mild 
form and its duration was reduced. The serum also had a beneflcial 
effect on the hremorrhages and on the heart. 

RENAUX & WILMAERS were of opinion that the general condition 
of 6 patients was improved as a result of the serum. Their headache 
disappeared and the blood pressure became normal. The serum 
did not affect the elimination of leptospirre, which began as usual 
on the fJ.fteenth day. Relapses were not prevented. 

NICAUD, HERSBACH, UHLENHUTH & ZIMMERMANN also reported 
a beneflcial action of the serum. KLIENEBERGER, on the other 
hand, and GARNIER, who experimented on 13 patients, were less 
satisfled ;1 KRAMER, too, did not flnd the results entirely satisfactory. 

The following results of serum treatment were obtained in the 
case of several pa~ients who were serologically examined at the 
Institute of Tropical Hygiene : 

Serum was given to 36 patients with jaundice, who recovered ; 
5 with jaundice, who died ; and 7 without jaundice. 

The days on which serum was given for the fust time were : 

Day of first Injection 

-
bt 2nd Srd 4th 5th 6th 7th Sth 9th ' . 

I - - - - - - - - - -
Number of pa-
tlenta with Jaun-
dice ........... 2 6 11 12 7 2 1 

Number of pa-
tlents without 
jaundice ....... 1 1 1 1 1 1 1 

-- -- -- -- -- -- -- -- --~ 
Total number of 

patients (48) •••• 1 1 3 7 ·11 12 8 3 2 

• We do not know on which day the serum was given 
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In most cases, several injections were made ; in one, as many as 
live. The total quantity of serum was generally very large, usually 
more than 100 c.c. The smallest quantity was 20 c.c. and the 

largest 240 c.c. 

Influence of the Serum on the Frequency of Relapses. 

1. In order to gain some idea of the action of the serum, the 
percentage of relapses among the serum treated and untreated 
patients was compared, a distinction being made between icteric 
and non-icteric patients. Fatal cases were omitted. 

Of 34 patients with jaundice who received serum, 24 had a relapse -

67%. 
Of 34 with jaundice who did not receive serum, 15 had a relapse ~ 44%. 
Of 7 without jaundice who were given serum, 6 had a relapse. 
Of 64 without jaundice who were not given serum, 34 had a relapse = 

53%. 

If the patients who received serum at an early stage (1st, 3rd, 
4th and 5th days) are excluded, then : · 

1 patient to whom serum was given on the 1st day had a relapse ; 
1 patient to whom serum was given on the 3rd day had a relapse ; 
Of 3 patients to whom serum was given on the 4th day, only 1 had 

a relapse; 
Of 7 patients to whom serum was given on the 5th day, 3 had a relapse 

and 4 did not (including 1 given serum on the 5th, 6th, 7th and 8th days). 

The group which was given serum bad, if anything, more relapses 
than the other group. Furthermore, the proportion of patients 
who had a relapse appears to be the same in icteric and non-icteric 
cases. 

Duration of the Febrile Period with and without Serum Treatment. 

2. The duration of the febrile period in both groups was com
pared as accurately as possible, including the first period with fever 
and also the number of days that elapsed before the final disappear
ance of fever. 
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The first febrile period was as foliows : 

In 23 cases with jaundice which were treated 

Days 

with serum • • • . . • • • • . • • . • • • • • • • • • • • . • • • 8.1 
In 14 cases with jaundice without serum treat-

ment •.••••••.•.••.•..•..•.••.....•••• 8.3 
In 6 cases without jaundice and with serum 

treatment •..•..•.•..•.•••.••.•.•...... 8 
In 35 cases without jaundice and without 

serum treatment .••..•.•.....••.•.....• 8.8 

185 

. 
Duration of 

the total 
febrile period 

Days 

34.1 

34 

25 

23.4 

There was therefore no significant reduction of fever as a result 
of serum treatment. 

3". It was observed on several occasions that, after a serum 
injection had been made, the temperature dropped suddenly on 
the same day or on the day after. The question arises whether· 
this was due to the serum. The drop sometimes followed so quickly 
on the injection, that the serum appears to have been the cause 
(see results given below). 

Patient N• Days on which Dayson which .serum was Day on which 
jaundice injected t~mperature 
appeared dropped 

124 •••••• 0 ••••••• 5th 6th, 7th 6th 
137 ········· ..... 6th 7th, 8th, 9th 7th 
182 .............. 4th 4th, 5th, 6th 5th 

223 ·············· 6th 7th, 8th, 9th 

285 0 ••••••••••••• 6th 6th, 7th 8th 
306 ••• 0 •••••••• 0 • 5th 5th, 6th, 7th, 8th 6th 
330 ••• 0 •••••••••• 3rd 6th, 7th 7th 
165 ••••• 0 •••••••• 5th 5th 

It cannot be said with any degree of certainty that the temperature 
decreases after and on account of the injection of serum, since it 
very frequently begins to return to normal from the 7th to 
the 9th day (the average duration of the first febrile period at 
Amsterdam was 8 days). It is also obvious from the following 
figures that care must be exercised in attributing the drop in 
temperature to the effect of the serum. 
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Number DaY on which Days on which serum Drop In 

or patient Jaundice was injected temperature 
appeared 

7th 7th, 9th, 11th 5th 
312 ············ .. 
103 6th No serum lOth 

·············· 8th 
111 6th No serum ·············· 8th 147 ·········· .... 6th No serum 

212 6th No serum 8th 
•••••• 0 0 •• 0 ••• 

It will be seen that the sudden drop occurred in one case before 
the serum was injected, and there were four other cases of rapid 
defervescence in which no serum had been given. It is true, · 
however, that in all four cases the drop did not occur until the 
8th day or later, whereas it is remarkable that in the previous 
table six of the cases had a shorter febrile period. 

Serum was al~o injected in a number of cases treated .by the 
Institute of Tropical Hygiene, which proved fatal. In several of 
these, the serum was administered at an early stage (5th and 6th 
days) and, so far as could be observed, it did not seem to affect the 
temperature in any marked degree : 

In one case (No. 275 ; serum given on the 5th and 6th days), 
the temperature declined on the 5th day, and rose again on the 
6th day. In another (No. 259), the temperature being already 
normal on the 5th day, serum was given on the 5th and 6th 
days, and the temperature rose again on the 7th day. 

Diuresis sometimes increased again a day or two after serum had 
been injected, but this took place at a stage at which the increase 
normally occurs if it occurs at all. Diuresis was furthermore 
ascribed by the attending physicians to int1avenous glucose solu
tions injections, euphyllin, venesection, etc. 

KRAMER reports a case which proved fatal, although serum was 
twice administered, and another fatal case in which serum had 
been injected on the 5th day. 

Can it be said then that serum has no demonstrable beneficial 
effect ? The question can only be answered by those who inject 
the serum and watch their patients. RENAUX, who was also unable 
to prove the beneficial effect of serum objectively, noticed such an 
improvement in the general condition of the patient after injection 
that he did not feel justified in discontinuing serum treatment. 

In the Netherlands, too, cases were observed in which the serum 
was injected at an early stage, and which left the doctor in no doubt 
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as to the beneficial effect of the serum treatment on the general 
subjective and objective condition of the patient. 

In Amsterdam, the effect of the serum given at a very early stage 
was observed on one occasion in a case of laboratory injection. 

On September 24th, 1931, at 9 o'clock in the morning, D.S. 
suddenly felt ill with rigors, vomiting, and severe pain in the 
calves, thighs, and loins. Within half an hour, her temperature 
had risen to 39.to •. An examination for malaria parasites in the 
blood gave negative results, but leptospirre were found .in the 
plasma. A week earlier, she had broken a test-tube containing a 
culture of virulent leptospirre, and had made a slight cut in her 
finger. 

The patient received her first injection of serum (50 c.c. horse 
serum) five hours after the onset of the disease. In the meantime, 
the temperature had risen to 40.2°, and the patient was severely ill. 
The effect of the serum treatment was remarkable ; the temperature 
declined in the evening, and was normal on the following day. 
She felt well, but had·no appetite, a"nd a furry tongue. 

The next day, September 26th, the patient's condition grew 
worse again, the temperature rising a little, and the subjective 
symptoms increasing, so that the case soon assumed the same 
appearance as at the onset. A second injection (50 c.c. of conva
lescent serum) was immediately given, and had a beneficial effect 
on the course of the disease. On the 5th and 6th days, the 
condition once more became acute. This time, the patient received 
15 c.c., which was all that remained. Fortunately, this was enough 
to curb the disease completely, and from that day onwards the 
improvement was maintained, save for a slight relapse, which 
occurred on the 17th day (a rise in temperature, with subjec
.tive symptoms). It was noteworthy that everybody, including 
the patient, had the impression that the convalescent serum was 
even more effective than the horse serum. 

Seldom does an opportunity occur to administer serum 
treatment at so early a stage ; at a later ·stage, its effect is less 
striking. 

UHLENHOTH also records an improvement in subjective symptoms 
after administration of serum in a case of laboratory infection. 

At the Institute of Tropical Hygiene, EssEVELD ·investigated, the 
variation of the titre of serological reactions of patients suffering 
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from leptospirosis icterohremorrhagica, noti~g ~he d~y on which 
the serum was administered, the day on which Jaundice appeared, 

etc. He collected data on : 

40 patients who had jaundice and had received serum ; 
46 patients who had jaundice and had not received serum ; 
58 patients who had not jaundice and had received no serum : 
7 patients who had not jaundice and had received serum. 

In the upshot, there was found to be no appreciable difference 
in the strength of the reactions. 

The group of seven serologically treated patients who had no 
jaundice call for the following remarks : · 

Two of them did not receive their first injection until the 8th 
and 9th day respectively-that is to say, at a time at which 
jaundice usually no longer appears. The position was otherwise 
with the remaining five cases. Of these, three were injected before 
the 4th day of sickness, one on the 4th day and one on the 
5th. In these cases, therefore, jaundice might still have occurred. 

Though it cannot be established from so small a number of cases 
that early serotherapy prevents the occurrence of jaundice, the 
evidence thus afforded is of sufficient importance to deserve atten
tion, for it would be very strange if all five cases happened to have 
the mild anicteric form of the disease. These observations do 
suggest, therefore, that the serum has a very real effect upon 
one of the most important symptoms. 

Although the evidence as a whole does not conclusively demon
strate that the serum exerts any specific action upon the pathogenic 
organism, it seems clear that it has a beneficial effect when admi
nistered within four days of the onset of the diseast>. RENAUX' 

conclusions may therefore be regarded as substantiated. 

At what Time should the Serum be administered, and in what Quantity '! 

Agreement may be said to exist on the following points : serum 
should be administered as early as possible, and in not too small 
quanijties-for instance, 30 c.c. to 60 c.c .. the dose to be repeated 
as necessary. These indications are based in the main upon animal 
tests and upon a number of very striking observations-such as 
these made by ourselves-on human beings. 
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-Now it is known that the disease always takes a favourable course 
in anicteric cases, in which serotherapy might accordingly be 
dispensed with. · -

It will be difficult in practice, however, to determine whether a 
casJ of Weil's disease recognised at· the very outset will bec.ome 
icteric or not. Furthermore, cases which begin with comparatively 
mild symptoms may take a turn for the worse. Although, in cases 
in which no jaundice is present, H.v.d.B.'s test may act as a danger 
signal, it is best, in any case, to administer serum as soon as the 
disease has been definitely diagnosed, even though it may not 
appear severe. Only in this way can the striking effect of the 
serum be ma,de evident and the grave· disappointment of failure 
through belated action be avoided. 

Serum Prophylaxis. 

The question whether serum should be administered for preventive 
purposes comes up occasionally-for example, when a person incurs 
the risk of a leptospiral infection through falling in the water. 
That the serum also exerts a beneficial prophylactic action has 
been shown in animal experiments by various research workers 
(e.g., & NoGUCHI, MARTIN & PETTIT, ZIMMERMANN). The use of 
serum as a prophylactic does not appear necessary in human cases, 
ho~ever. The most heavily infected water in the Netherlands is that 
found in the Amsterdam canals, and even there only 1 in 75 persons 
falling in contracts the disease. Moreover, all such persons 

· are kept under observation. If, after 8 or 9 days any one of them 
has attacks of cold shivering followed by a high temperature and 
a sensation of severe illness, the serum will be immediately admi
nistered and at such an early stage that good results may be 
expected. 

The same applies to accidental laboratory infections, in which 
the risk of infection is even greater. In such cases, too, it is better 
to postpone the use of serum and observe the patient, rather 
than to administer the serum at once. 
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3. CLINICAL FORMS OF LEPTOSPIROSIS IN MAN 

A. Meningitis leptospirosa 

In 1916, CosTA & TROISIER drew attention to a meningitic 
form of leptospirosis ictcrohremorrhagica existing side by side with 
the classical icteric form of the disease. Not only were they able 
to show that a number of cases among those recognised as lepto
spirosis presented mening~tic symptoms, but also that a few of 
the acute cases of meningitis of unknown origin, without jaundice, 
were caused by L. icterohremorrhagire. They named this form of 
the disease " spirocbetose men in gee pure ". Various cases in 
France were described by BLOCH, HE:BERT, GARNIER, NicAUD, 
1\IAISLER, etc. In 1935, twenty such cases were already known, 
seven of which were slightly icteric. 

Distribution of .Meningitis Leptospirosa. 

The presence of the meningitic syndrome was confirmed in other 
countries-e.g., in Greece, the Netherlands Indies, the Netherlands, 
Portugal, Cochinchina, Tanking, Scotland (1934), the Argentine, 
Germany and Sweden, though the cases were by no means all 
" spirochetose meningee pure ". In some (e.g., in the Netherlands 
Indies), the syndrome was probably not caused by the classical 
strain (L. icterohremorrhagire) but by another leptospira. This 
has certainly been the case on several occasions in the Nether
lands, particularly where L. canicola infection was concerned. 

In the Netherlands, now that attention has been attracted to the 
disease, more and more cases are being discovered, as is evident 
from Table 5. Of 129 cases without jaundice, there were 20 of 
pure meningitis. In the last two years, among 25 anicteric cases, 
there were as many as 8 with meningitis. A fairly high proportion 
had only slight or indistinct meningeal symptoms. The chances 
that the meningeal form of the disease will occur in cases without 
jaundice are therefore considerable. 

LAvERGNE & AcoYER have stated that in France, too, the 
incidence of pure meningitis ~as comparatively high, in 1935. 



Table $.-NUMBER OP CASES OP LEPTOSPIROSIS ICTEROILBMORRHAGi& BACTERIOLOGICALLY EXAMINED IN THE INSTITUTE 

OP TROPICAL HYGIENE, AND NUMBER WITH MENINGITIC SYKPTOJU 

Number Number With jaundice Without jaundice 
of eases .. 

ol ID which or these or these cases the or presence Number Slight Number Slight Jeptospl- or absence Number with men• Marked or lndlr.- Number with men- Marked or Indio-roslo oljaundlce lngttlc men· tinct ' 
lngltlc meu- tinct examined Is oymptomo In (!lUI men· • oymptoms lngitlo men-

recorded IDgltll ' lngiUI 

Up to the end of 1935 ••• 304 274 170 8 5 3 104 17 12 5 
In 1936 and 1937 ••• ·•· •• 61 53 28 2 0 2 25 13 8 5 

-
365 327 198 10 5 5 129 I 30 I 20 I 10 

... 
"' ... 
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They considered this to be a special epidemic phenomenon, on the 
ground that the total number of infections with L. icterohremorrhagi~e 
was probably no greater than in other years and the cases of menin
gitis appeared to be concentrated in several districts. We are, in 
the Netherlands, inclined to regard the discovery of so many cases 
last year as evidence of the special interest which some doctors 
have taken in the disease. 

It is remarkable, and at the same time characteristic of the typical 
meningeal form, that in some cases there is nothing to suggest 
Well's disease, and a bacteriological examination for leptospirosis 
is requested only because of a previous fall in the water, or because 
the patient is a regular swimmer. Even then the positive result 
may come as a complete surprise. Formerly, such cases were often 
diagnosed as meningitis serosa, from which they are clinically 
difficult to distinguish. The way the diagnosis has developed, as 
is apparent in our own country, may briefly be stated as follows : 
meningitis was first found to be a symptom of leptospirosis, and 
leptospirosis was then found to be a cause of meningitis . 

./Etiology of Meningitis Leptospirosa. 

The cases of infection reported in France in 1935 were caused by 
bathing (LAVERGNE & AcoYER). Infection in the Netherlands 
was due to the following causes : 

4 cases were due to a fall into the water : 
26 cases were due to swimming ; 
5 cases were due to the person's occupation. which either brought him 

into contact with water (fisherman, seaman, etc.) or with rats (agricultural 
labourer, etc.) ; 

4 cases were due to a dog ; 
In 1 case, the cause was unknown. 

As will be seen from the above figures, the number of infections 
caused by ~e ca~ine L. canicola strain is relatively large. Only 
12 cases of Infection caused by the strain were observed in the 
Netherlands. It is impossible to say as yet whether this is a mere 
coincidence or whether the canicola strain really has a greater 
tendency to cause a meningitic syndrome. 
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Sex and Age of the Patients. 

Meningitis patients comprised 28 men, 9 women and 3 whose sex 
is not recorded. As in France, they were mostly young people, 
though not all very young. 

2 were under 10 years of age ; 
23 were from 10 to 20 years of age (11 were not over 15); 
6 were from 20 to 30 years of age ; 
6 were from 30 to 40 years of age ; 

Clinical Symptoms of Meningitis Leptospirosa. 

The actual meningitic syndrome (stiffness of the neck, Kernig's 
sign, Brudzinsky's sign, hyperresthesia of the skin, vasomotor distur
bances, changes in the tendon reflexes, headache, vomiting, etc.) 
can, as TROISIER pointed out, vary greatly in intensity and may 
hence be more or less conspicuous. Occasionally, every suggestion 
of leptospirosis is absent, even episcleral injection or muscular 
pains. 

TROISIER also described various forms in which the disease is 
present though other symptoms are very prominent-e.g., the 
meningo-subicteric form, meningo-renal form, etc. As regards the 
nature and frequency of the other symptoms, the Netherlands case 
records tally on the whole with TROISIER's descriptions. 

When such Weil symptoms occur, the line of demarcation between · 
meningitis leptospirosa and the classical Weil's disease is not always 
sharply defined. On the other hand, meningitis, though " pure ", 
may be so slight (e.g., ephemeral meningism) that a diagnosis of 
meningitis would be an over statement. At the same tinle, there 
are undoubtedly a number of cases in which the disease presents 
such a typical meningitic appearance, at any rate for several days, 
that it may, for example, be confused with tuberculous meningitis. 

Cerebro-spinal Fluid in Cases of Meningitis Leptospirosa. 

According to. TROISIER, the cerebro-spinal fluid is usually under 
increased pressure; it is nearly always clear and gives a weak positive 
albumin reaction, while the number of cells is increased. The 
number of cells depends on the duration of the disease ; hardly any 

13 
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Table 6.-CI-:nrmnO-SI•INAL FLUID JN LEPTOSPIROSIS CASES WITH AND WJTHc:iUT 1\fENINOITIS 

Part (a) 

Su5lnr 
Jnun- lluy or Clcarnr!'l" Nonnc Pundy conh•nt Nnmhl"r Polymorph. or 
dice diseuse Pressure and colour test test In mtlli- of cells mononuclear grummes 

(%) 

--- ------ ------ ---
- 7th 2[)0 ± + 74 30/3 Mostly polymorph·. 
- 7th 180 Very li~otht, 

cloudy + + 36 D9 per - 7th 150 1\atiJ('rcloudy. cub. mm. polymorph. 
and grey + 6.5 62 3,2110 ;3 

- 7th tHO CIPar - 6.5 6U 560/3 40% lymphocyte• 
- 71h tOO Clear and col-

our less ± ± 68 A few 
- 4th 180 Clear - + ++ 2/3 
- 4th Normal Normal - 7th Slightly raised Gossamered - 6.5 63 2,800 II 80% lymphocytes 
- 5th !50 Clear - - 71 
- 5th Rnis<'d Clear ± - 4th 1\uised -- 6th ± - 14th Raised Clear - - 375 
- 12th - 5th C:IE>ar + 2/3 

7th Clomty + t,OOO /3 
loth Lf'ss cloncty + 
12th + 30/3 

- 7th Clt>ar + 4 45 175/3 50 % polymorph. 
+ 5th - 6 
± 6th ± Increased lnereased Many epitht>l, cells. 

70% Jymphoc. 
30 % polymorph. 

Part (b) 

+ 7th ! + 6.5 69 264/3 38% polymorph. 
+ 7th Normal Yellow + 6.5 27/3 polymorph. 
+ 12th 
+ 7th + 6.5 63 t03 I:J 60 % polymorph. 
+ Hth Normal + 6.5 611 SX~/3 90 % polymorph. 
+ 6th ± ± 30;3 
+ Unknown Deep yellow + Noabnor-

mal cells 
+ 8th + 6,5 70/3 
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cells can be noticed during the first four days, but from the 5th 
day onwards the number increases up to an average of 200 to 300 
per cubic millimetre; from the 15th day onwards, the number 
declines to less than 75, sometimes increasing again if a relapse 
occurs. There are also large daily variations in the differential 
blood-count. During the first few days, polymorphonuclears are 
frequently found ; lymphocytes, which as a rule only become 
prominent after a few days, are sometimes present from the. onset 
(at ~east mononuclear cells). The chloride content is lower, while 
the glucose content is sometimes slightly increased. KRAIIIER 
suggested that the latter symptom was not necessarily connected 
with meningitis but might sometimes indicate that the pancreas 
was concerned in the morbid process. 

We obtained details of the condition of the cerebro-spinal fluid 
collected by means of lumbar puncture from 18 patients in the 
Netherlands. The results generally corresponded with those of 
TamsiER (see Table 6(a)). 

In this case, too, the fluid was occasionally cloudy, a fact also 
reported by LAIGNEL-LAvASTINE & BoQUIEN. 

In two cases (351 and 260), there was no change at the onset 
of the disease -i.e., at the stage when the number of cells has not 
yet necessarily increased. Nevertheless, the meningitic symptoms 
were already very distinct at that stage. 

Cerebro-spinal Fluid in the Classical Form of the Disease. 

Equally remarkable is the result of an examination of the cerebro
spinal fluid of patients suffering from the classical form of lepto
spirosis with jaundice and hremorrhages but without meningeal 
symptoms, in which a positive albumin reaction and an increased 
number of cells are nevertheless found in the cerebro-spinal fluid 
(Table 6(b)). 

CosTA, & TROISIER are of opinion that the deviations in the 
cerebro-spinal fluid are nearly always present. GARNIER and 
REILLY observed them in 11 severe and moderately severe cases 
of Leptospirosis icterohremorrhagica, of which only 1 had meningeal 
symptoms. The albumin and cytological reactions did not differ 
from those in cases of meningitis ; the ·only difference was the 
frequent absence of hypertension in classical Weil cases. 
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CusHING also described a case with jaundice and hremorrhages 
without typical meningeal symptoms, in which the cerebro-spinal 
fluid gave a positive albumin reaction and contained an increased 
number of cells. MINKENHOF observed changes in the albumin and 
sugar contents and in the cell count of 7 out of 8 patients suffering 
from the classical form of Leptospirosis icterohremorrhagica, changes 
which were at least as marked as in the cases with meningitis (see 

Table 6(b)). 
It remains to be seen how inflammation products such as albu.min 

and cells can be present in the cerebro-spinal fluid in cases without 
meningitic symptoms. 

It is possible that certain chemical substances produce such a 
reaction in the cerebro-spinal fluid. Thus, albumin and cytolo
gical reactions may be observed in cases of urremia (DEMME), of acute 
and chronic nephritis, and after injections of serum or biliary acid 
salts (GARNIER & REILLY) into the spinal cavity, without the 
presence of meningeal symptoms. It does not appear that 
clinical meningitis caused simply by the presence of the lepto
spirre in the meninges, as leptospirre can be cultivated in both 
meningitic and non-meningitic cases (CosTA & TROISIER, GARNIER 
& REILLY, MANINE, CRISTAU & PLAZY, OKUDA, CusHING, 
Institut of Tropical Hygiene). It is not r.lear, therefore, why 
meningitic symptoms should be present in one case and not in 
another. According to TROISIER, the cerebro-spinal fluid remains 
infectious for a longer time than the blood ; he attributes this to 
the fact that only minute quantities of immune bodies are present in 
the fluid. He even succeeded in obtaining cultures from the fluid 
during relapses. An examination of the fluid, particularly in the later 
stages of the disease, thus increases the chances of detecting leptospirre. 

On two occasions in Amsterdam, the leptospira strain was isolated 
from the cerebro-spinal fluid when it could not be obtained from 
the blood (see Table 7-e.g., 294 and 357). In contrast with 
TROISIER's findings, however, cultures were obtained more often 
from the blood than from the cerebro-spinal fluid (35·1, 360, 330). 

Agglutination-lysis Test of the Cerebro-spinal Fluid. 

~n the Ne~he.rl~nds, at all events, the number of cerebro-spinal 
fluids tested Is hm1ted, for lumbar puncture is not performed without 
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good reason. The agglutination-lysis test was performed as on 
blood serum. Table 8 shows that none of the tests gave a positive 
result, whereas the blood serum gave a clear result in more • 

·than half the cases. The last case is particularly remarkable, 
the blood having a titre of 1 : 3,000 on the 23rd day, while 

Table ?.-LEPTOSPIRAE IN BLOoD AND CEREBRO-SPINAL FLuiD 

IN CASES WITH AND WITHOUT MENINGITIS 

Strain 
I rom Patient Day ol Strain from Menin-cerebro- Jaundice number disease blood gitil spinal 
iluid 

294 .•..•. · ...• 5th - + + -· 
338 .......... 7th - - + --
354 .......... 4th + - + -
361 .......... 7th - - + -
370 .......... 7th Not taken - + -
377 ...•....•. 4th + - + -
378 .•........ 23rd 

(relapse) - - + -
360 .......... 4th 

4 - - -
330 .......... 5th + - - + 
355 .......... 7th + + - + 
357 •••.•....• 8th - + - + 
369 .......... 9th - - - + 
371 .•..•..•.. 7th - 8- - + 
379 •.•••...•. 5th + 7- - + 

the cerebro-spinal fluid remained negative. Other investigators 
have occasionally observed a reaction in the fluid. Thus, TROISIER 
& BoomEN found the values of 1 : 3,000 with the blood and 
1 : 200 with the cerebro-spinal fluid in a case of Leptospirosis 
icteroha!morrhagica. MoLLARET & FERROIR recorded values of 
1 : 10,000 with the blood and 1 : 100 with the cerebro-spinal 
fluid. 

Agglutination-lysis Test of the Serum. 

Apart from the clinical symptoms, the diagnosis is always based 
either on the serological reaction coupled with the cultivation of the 
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leptospira or on the agglutination-lysis test alone. In the lattt'r 
case, the test is always repeated several times, in order to ro.nfirm 

• increase of titre without which the diagnosis cannot be estabhshed. 

Number I 
·or: patient ~ 

354 ••••.. 
360 •••••• 
355 •••••• 

361. •••• -
3i7 •••••• 
379 .•••• -

357 •••• -. 
371. ••••• 
369 ••••• -
338 •• - ••• 
378 .••••• 

Table 8.-AooLUTINATION·LYSIS RucnoN IN CAsEs WITH 

AND WITHO~"T IIIENINGITIS. 

ofDa~ So-- c. ..... Day or So-- M~nlngltls rum' 
..,,uJ 

cli5ease rum llai4' 
-- -- --

4th 0 0 14th 1,000 + 
4th 0 0 • Hth 1,000 + 
7th 0 0 14th 1,000 -
7th 0 0 14th 1,000 + 
7th Trace 0 13th 300 + 
7th 10 0 55th 3,000 - Strain cuiUnted 

' from blood 
i 

10 0 14th 1,000 -8th 
8th 100 0 64th 10,000 -fatal case 
9th 100 0 • 17th 3,000 - fatal ea..., 

I 7th 300 0 23rd 30,000; + 
23rd 1,000 0 87th 3.ooo: + 

I F"arst dilutioa 1 : 10. The slftagth of the reactloa II expraoed utbe reciprocal or the dilution. 
• I,;DdiluUd. 

Lumbar Puncture. 

In the interests of the patient, lumbar puncture should be used 
as little as possible. It may; however, be therapeutically and 
diagnostically indicated ; therapeutically, because the patient's 
condition is often found to improve rapidly after the puncture has 
been performed : headache decreases, the temperature goes down 
and the meningeal sympto111S are alleviated. 

As regards its diagnostic use, lumbar puncture is nowadays 
performed in all suspicious cases of meningitis, for the purpose of 
detecting tuberculous or serous meningitis, and the like. One 
advantage of lumbar puncture is that the leptospira can sometimes 
be isolated in this way, while the blood remains negative. By the 
time, however,.the pathogenic agent can be identified in this manner, 
it should already have been possible to make a diagnosis on the 
strength of the serological reaction and clinical symptoms. 
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Meningitis Leptospirosa with" L. Canicola" Infection. 

In the . Netherlands, 4 cases of meningitis leptospirosa were 
recorded among 12 patients, presenting a L. canicola infection. 
Two of the patients were young women whose symptoms, together 
with the previous medical history, suggested meningitis tuber
culosa. In both cases, a dog in the house was responsible and 
cultures of L. canicola were obtained from the urine both of the 
patients and of the dogs. 

The third case concerned a man who had contracted severe 
meningitis without any obvious cause, such as swimming, etc. 
After ~ fortnight, a serious relapse occurred with the recurrence
after complete disappearance-of severe meningeal symptoms. 
The serological reaction pointed to L. canicola, and· the strain 
cultivated from the urine proved to be a genuine canicola. 

The fourth patient, who was only diagnosed serologically, owned 
a dog which exhibited some symptoms of disease. When the 
patient's seroreaction pointed to L. canicola, the dog's blood was 
also examined and gave a positive canicola reaction. 

Pathological Alterations in the Meninges. 

Little is known of the pathological alterations in the meninges 
in cases of pure leptospiral meningitis, as this form of the disease 
is not fatal. 

A few data concerning the other form of the disease may, however, 
be of value. KANEKO & 0KtrDA describe the presence of lepto
spiral in the spinal meninges, and less frequently in the tissue of 
the central and peripheral nervous system, in the white matter, the 
grey matter and in the neuroglia. 

DRAGERT noticed small inflltrations of round cells in the spinal 
ganglia and peripheral nerves of 6 cases of Weil's disease, and BINGEL 

noticed slight changes, such as ependymal granulations· and 
meningeal infiltrations with macrophages in a case with marked 
meningism. 

Experimental Meningitis Leptospirosa. 

According to TROISIER, it is very easy to produce acute meningitis 
· in the guinea-pig by injecting 0.2 to 0.3 c.c. of a moderately virulent 
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culture under the dura mater. The diagnosis is, however, not 
established clinically, but chiefly by miqoscopy of the meninges 
(mfiltration of mononuclear and polynuclear cells under the arach
noid membrane). Leptospine are present, sometimes in clumps, 
between the cells, particularly the perivascular cellinterstices. They 
are not present, however, in the cerebral parenchyn1a. TROISIER was 
also able to produce this anatomical picture in young rabbits, accom
panied by a few clinical symptoms (cramp), while in the case of dogs 
and monkeys the clinical symptoms were less characteristic. Micro
scopic examination of the meninges revealed inflammation, however. 

Terminology. 

The question also arises whether it is justiliable to speak of a 
" leptospirose meningee pure ", an expression suggesting a form of 
the disease in which the leptospirre are localised, chiefly, if not 
exclusively, in the meninges, and absent from the rest of the body. 

From the standpoint of bacteriology and serology, this term 
is open to objection, since the leptospirre may be cultivated from 
the blood and, when the disease has lasted somewhat longer, from 
the urine. Furthermore, leptospine may also be shown to be 
present in the cerebro-spinal fluid of patients sufTering from the 
non-meningeal form of the disease. 

The agglutinins and the lysins appear sooner and attain a much 
higher titre in the blood than in the meningeal fluid, even in this form 
of the disease a fact which llloLLAitET & ERBER quote as proof of 
the oneness of all these syndromes, whether they be with or without 
meningitis. Guinea-pigs successfully infected \\ith the meningeal 
fluid of a patient sufTering from meningitis die of the classical 
form of the disease. These leptospirre are therefore as virulent 
as those which cause the classical form of Weil'a disease. In both 
forms, the meninges are impervious to fuchsin. It is also imp• obable 
~hat the meninges of certain persons are specially sensitive, were 
Jt the case it would be difficult to-understand why cases of meningitis 
should occur in large numbers in certain epidemics (LAVERGNE). 

Nor has it been, proved that we are concerned here with a 
leptospira having some special neurotropism.t We are, however, 

11 
1 

PETTIT 4 MoLLARET consider that neurotropism occun but very aeldom 
ever, whereas menlngotropilm occurs regularly. AI. we have only seen ~ 



LEPTOSPIROSES 201 

concerned with a form of disease which differs so much from what 
Weil's disease is supposed to be, that the doctor in charge is apt to 
diagnose it as acute meningitis ; and is only induced to ask for a 
serological testfor Well's disease, because the patientwentswimming 
before he fell ill, or because of the occurrence of episcleral 
injection. We think, however, that " meningitis leptospirosa" is 
the appropriate name for this disease, by analogy with meningitis 
tuber~ulosa, pneumococcus meningitis, etc. 

B. " Mud fever " 
due to Leptospira Grippotyphosa 

In some flooded districts there have been epidemics of a non-fatal 
disease, known as "summer influenza" (GLASER), " mud fever" 
or " water fever " (BASCHENIN), etc. It occurs among harvesters 
during floods, when they are forced to work while standing in the 
water. Such epidemics were reported, inter alia, in Bavaria (1926), 
Brandenburg, Saxony, Silesia (for example, in 1891)---that is, in 
the regions of the Danube, Elbe and Oder which are liable to floods 
(PRAUSNITZ & LuBINSKY, BRILL, KATHE, RIMPAU)---as well as in 
Russia, particuJarly in the province of Moscow, where it was specially 
investigated in 1927, 1928 and 1929 (BASCHENIN, EPSTEIN & 
TARASSOFF). It was also described in riverside military camps 
(S~MENENKO and BRILL). It is also known as " harvest fever " 
(RIMPAU) and is not necessarily connected with flooded districts. 
It has been supposed that some decomposition products of manure, 
such as protein derivatives and H2S promote the growth of the 

. micriHirganisms which, as will be explained, are considered to be 
the cause of some, at any rate, of these diseases. 

The outbreak of an epidemic may depend on the degree of immun
ity possessed by the population at that moment, and on the time 
of the year during which the floods occur. Thus, if the population 

report of their article, we are unable to discover whether they mean that the 
meninges are affected In all cases of leptospirosis, which would be in entire 
agreement with the evidence set forth above concerning the presence of lepto
apirlll and Inflammation products In the cerebro-spinal fluid in meningeal and 
non-meningeal forms alike. 
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retains a certain degree of immunity from a former epidemic, or if 
the harvest has been brought in when the land becomes flooded, 
no epidemic will break out. There are,. of course, sporadic cases· 
from time to time. It is also not impossible that some epidemics 
may be in fact simultaneous outbreaks of several different 
diseases (t.g., the epidemic described by KATHE). It has often 
been suspected that some connection with Leptospirosis idero
hremorrhagica existed, but, up till now, no transmitter has been 
found. 

CLI:-<ICAL SYMPTOMS oF Muo FEvER 

The onset of the disease is acute, after an incubation period of 
a minimum of one or two, and a maximum of ten days (PRAUSNITZ 
& Lus~sKY), with fever, headache, muscular pains, injection of 
the conjunctiva, mild and transient kidney symptoms, sometimes 
a rash or herpes, frequent relapses. vomiting, other intestinal 
symptoms, stomach pains and swelling of the lymph glands. The 
patient's condition sometimes becomes serious, with somnolence 
and delirium. The blood picture shows a left deviation with 
degenerative changes in the leucocytes C.IURATOWA & JABLOKov). 
:\lost investigators observed no jaundice, or practically none 
(PRA~:ssrrz, Lus~:o<sKY, BASCHENIN & TARASSOFF). One impor
tant point is that, according to nearly all investigators, the disease 
is not fatal, for, in the two fatal cases mentioned by KATHE, the 
clinical symptoms and the pathological findings suggest the classical 
form of Weil's disease. (The organism isolated and grown in culture 
was presumably L. icleroha!morrhagi;e.) Some epidemics are 
mistaken for influenza . 

..£noLOGICAL AGENT op 1\luo FEVER 

In 1926, PRAUSNITZ & LUBINSKY found spirochretes in the 
serum and blood cultures of two patients, in Constantinowa. 
Further cultures and subcultures remained negative and could 
not be transmitted to experimental animals. 

Though these two investigators thus certainly isolated spirochretes 
from patients, they were unable to prove that these were the cause 
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of the disease, and that they were a separate strain and not, for 
example, L. iclerohremorrhagire. 

In the 1928 epidemic in Stromyn, TARASSOFF was able to obtain 
cultures of leptospiral from three patients and subsequently from 
8 out of 15 patients in Constantinowa. They were of the 
so-called Weil leptospira type, but from an examination of the 
strain and from the clinical symptoms of the disease and serological 
tests, for which he also used L. hebdomadis, L. aulwnnalis A and B, 
and L. iclerohremorrhagire, he realised that he was dealing with a 
separate, independent strain. Its virulence for man was thoroughly 
established by a laboratory infection, which caused the same clinical 
symptoms as in the epidemic. He named the new strain L. grippo
lyphosa. 

In 1937, an infection with L. grippolgphosa was also identified 
in Bavaria by serological tests performed on patients suffering from 
harvest fever (RIMPAU). 

Finally, KoRTHOF was even able to prove that L. grippolyphosa 
could cause a disease in men resembling mud fever in a region where 
this never occurs-namely, the Netherlands. He injected 0.3-1 c.c. 
of a culture of L. grippolyphosa into eleven chronic butstrong 
patients, in order to secure a marked rise of temperature for a 
while, and presented the same symptoms as in the natural 
disease. All developed a positive serological titre of 1 : 3,200-1 : 
24,000 against L. grippolyphosa.- · During the period of incubation 
and up to the 4th day of the disease, KoRTHOF was able to recover 
and culture the strain from the blood. 

CLASSIFICATION OF L. grippolgphosa 

In 1929, a culture of L. grippotyphosa (Moscow V), isolated by 
TERSKICH, was received in Amsterdam from KRICHEVSKI, and, 
in 1937, the strain Moscow VIII was received from ScHLossBERGER. 
From Table 9, which shows the reactions with various sera of these 
strains, as wrll as these of the strain Andaman B, 1 it is clear that 
L. grippolyphosa occupies a special place of its own. 

• The Andaman B strain Is Included In the grlppotyphosa group on account 
of Ita serological reactions. 
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Not many paraspecific reactions occur, apart from a few yery low 
ones of 10 except in the case of the Rachmat goup where such 
reactions ~ay yield values as high as 100, 300, or 1,000. Table 10 
shows the reactions of various strains with an anti-Moscow V serum 

Tsblt 9.-REACfiONS OF STRAINS OF THE GRIPPOTYPHOSA GROUP 

WITH VARIOUS SERA 

Strum I 

Strains 

of~;:m • - )-1-osV_co_w __ l -)-lo-.-.o-w~J:-And--aman--8 
\"Ill 

An 

I 
30,000 

~ (OSCOW V •••••••••. • • • • • • • • • i 30,000 30,000 
' 10,000 100,000 daman B •••••••••••••••.•• 

I 
100,000 

30.000 1 

iduolurmorrhagilll group •• ·I 10,000 
100.000 0 

30.000 0 Canicola group •.••.•••.•.•••• 

Salinem .••....••.•• • • • · · • • • · ) 
10,000 
5,000 0 

Soworlno ••••.•••••••••••... ·I 10,000 0 
30,000 10 Zanoni ••.•••••.•....••.••••• 

Rachmat ••••• · · · • · • • · · · · · • · • ) 
10,000 0 
30,000 300 1,000 

L. 

l 300,000 30 
Jaw Jit ..••••••••••.•••••••• 30,000 30 100 
AkiyaJni A ••••••••••••.••.•. I 100,000 1,000 

Swart v. Tienen group . . . . . . . . I 10,000 
30,000 0 

H.C. group ........ ······ .... ! 25,000 
30.000 0 

L. hddomJJJ!.n I 30,000 ' 0 ............... 0. 
I 

Ballico ..•••••••••••••••••..• 
i 

30,000 
Pomona ..................... 30,000 0 
Andaman A 10,000 I 0 ..................... I ' Wa A(L. biflua)' .......... I 10,000 I 0 
Wa 0 (L. bifltmJ' .......... 1. 50,000 0 

• Titre of the reaction eipl'fSsed as the reciprocal of the serum dilution. 
a ••\Va :\.""and •·\\·a o·· are waterstraim (L.. biflaaJ from Almterdam. 

30,000 

100,000 

0 
0 

10 

100 

100 

0 

0 
0 

0 
0 

and with an anti-Andaman B serum. In these cases, too, the 
paraspecific reactions generally attain but low values, though, here 
again, the strongest and most numerous reactions, occur with the 
Rachmat strains. 

GutsEA-PIG lsocULATIOs WITH L. grippolypho:sa 

The strain is not very pathogenic to guinea-pigs causing only 
fever and loss of weight ; virulence did not increase in thirteen 
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passages. At the end of the second week, the guinea-pig has a 
positive serological reaction which lasts for about six months. 
Pfeiffer's test also gives a positive result (TARASSOFF). 

The low virulence for guinea-pigs, was also demonstrated at 
Amsterdam {DINGER & VERSCHAFFELT) where NICOLAI was also 

' ' 

Tab/~ 10.-REACTIONS OP SERA OP THE GRIPPOTYPHOSA GROUP 
WITH V ARlO US LEPTOSPIRA STRAINS . 

Strains 

Grippotyphosa group : 

Anti-Moscow V 
Titre : 30,000 

10.000 

Serum 1 

I 
Anti-Andaman B 

100,000 

Moscow V . . • . • . . . . • • . • . • . • • • . 30,000 30,000 
Moscow VIII • • • • • . . . • • • • • • • . . 30,000 100,000 
Andaman B .................. ~--....;.30.;.:•.;.00;..0;....-:---;....1;.;00.;.•;.;00.;.0;...._. 

L. icltroheemorragi~~e group •...•.•. , 0 - 30 0 - 10 
L. canicola group . . . . . . . . . . . . . . . . 0 0 - 30 
Salinem group ........ :.. . .. .. .. 0 0 
Rachmat group • . . . .. • . . • • . .. . . . 30 - 300 30 - 1,000 
Swart v. Tienen group............ 0 0 
H.C. group . . . . . . . . . . . • . . . . . . • . . 0 0 
L. htbdomDdi• group . • • . . . • . . . . . . 0 0 
Balllco group • .. . . . . . . . . . • . . .. .. 0 30 
Pomona........................ 0 0 . 
Andaman A • .. • • . . • .. .. • .. . . . .. 0 0 

' Titre of the reaction expressed •• the reciprocal of the wrum dilution. 

able to demonstrate a positive serological reaction of the experi
mental animal against L. grippotyphosa three weeks after infection 
(Table 9). 

STUDY OF CROSS-IMMUNITY THROUGH ANIMAL INOCULATION 

Five guinea-pigs infected with L. grippotyphosa were injected on 
the thirty-fourth day with the liver emulsion of a guinea-pig which 
had succumbed to a virulent culture of L. icterohremorrhagire 

. {NICOLAI). 
Leptospirre were present for several days in their peritoneal fluid 

and urine; three died after 7, 8 and 9 days respectively lung hremor
rhages and leptospirre in the liver. Two of the three had jaundice 
(Table 11). Two also had a few focal lesions in the liver. 

Whether the survival of two animals is to be ascribed to the 
protertive action of the previous infection of the Moscow V strain 
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Table 11.-L'<n<CTION WITH L. grippolyphosa (Mo~cow .VJ ; 
SUBSEQUENT IN3EcnoN WITH L. itluohBtmorrhagrte (h.oK) 

GulnN·pill 2916 

After 2 days •••••••.••••• 
After 3-9 days ••.•••••••• 
After 7, 22, 28 days ••••••• 
After 22 days .••••••••••• 

After 34 days ••.•••••.••• 

After 2-C days ••••••••••• 
After 5-6 days ••••••••••• 
After 8 days ••••••••••••• 

Guinea-pig 2919 

After2 days ••••••••••••• 
After 3 days •••.••••••••• 
After 8, 21, 28 days ••••••• 
After 22 days .•.••••••.•• 

Atter34 days •.•••••••••• 

After 2-5 days ••.•••••••• 
After 3-5 days ••••••••••• 
After 7 days ••••••••••••• 

After 2-3 days ••••••••••. 
After~ days ••••••••••• 
After 22 days •••••••••••• 

After 34 days ••••••••.••• 

After 2-6 days ••••••••••• 
After 6-7 days ••••••••••• 
After 9days ••••••••••••• 

Wt. 120 grm. 
Inj. 0.5 c.c. strain Moscow V.r.200 

Peritoneal Ouid + 
Blood+ 
Urine-
Serologital rtaction : 

With Moscow V : 3,000 
With L. itlerohll!lflorrhagite. : 0 

Further injection (wt. 185 grm.) : 
With 0.5 ~mulsion of Uver of guinea-pig- Kok 

strain 
Peritoneal Ouid + 
Blood+ 
~alh Icterus + 

hzmorrhages + 
leptospire In liver + 

Wt. 110 grm. 
lnj. 0.5 c.c. strain Moscow V.P.200 

Peritoneal Ouid + 
Blood+ 
Urlne-
Serologital reaction : 

With Moscow V : 3,000 
With L. ictuohstmorrhagite : 0 

Further injection (wt. 140 grm.) : 
With 0.5 emulsion of Uver of guinea-pig - Kok 

strain 
Peritoneal Ouid + 
Blood-
~th icterus -

h"'morrhages + 
leptospi~ In Uver + 

Wt.125 gnu. 
lnj. 0.5 c.e. strain Moacow V.P.200 

Peritoneal Ouid + 
Blood
Strologieai rtaction : 

With Moscow V : 3,000 
With L. iciLrohemorrhagle : 0 

Further Injection (wt. 160 grm.) : 
With 0.5 emulsion of liver of guinea-pig- Kok 

strain 
Peritoneal Ouid + 
Blood+ 
Dtallr jaundice slight 

hzmorrbages + 
leptosplne In liver + 



Gulnea·plg 2917 

After 2-3 days •.•.••...•• 
After 3-9 days •.•••.....• 
After 7-12 days •••.• : . .•• 
After 22 days .•.•...•..•• 

After 34 days ••.......•.. 

After 2·6 days .••.....••. 
After 3 days •••.••.••...• 

Guln .. -plg 2918 

After 2 days .......••..•. 
After 3-9 days .•...•.•.•. 
After 7·20 days ...•...... 
After 22 days .•..••...... 

After 34 days •........... 

After 2-4 days .......... . 
After 3-5 days .......... . 
After 14·25 days •••..•... 
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Table 11 (continued). 

Wt. 125 1!"11· 
lnJ. 0.5 c.c. atrain Moscow V.P.200 

Peritoneal fluid + 
Blood-
Urine-
Serological reaction : 

With Moscow V : 1,000 
With L. icterohtemorrhagi•: 0 

Further Injection (wt. 210 gnn.) : 

207 

With 0.5 emulsion of liver of guinea-pig- Kok 
strain. 

Peritoneal fluid + 
Blood+ 
Survived 

Wt. 160 1!"11· 
InJ. 0.5 c.c. a train Moocow V .P .200 

Peritoneal fluid + 
Blood
Urine-
Serological reaction : 
With Moscow V : 300 

With L. iclerohtemorrhagi• : 0 
Further injection (wt. 285 grm.) : 

With 0.5 emulsion of liver of guinea-pig- Kok 
strain 

Peritoneal fluid + 
Blood-
Urine+ 
SuroiiH!d 

is uncertain, for the animals in question were the heaviest of the 
batch. 

These experiments do not, therefore, constitute positive proof of 
the protective action of a previous infection with L. grippotyphosa 
against a subsequent inoculation with the classical strain. This 
type of experiment would be well worth repeating, since any such 

. proof would be of great value in connection with a possible L. grippo
typhosa vaccination against the dangerous classical strain. 

WHERE IS L. grippofyphosa FOUND OUTSIDE THE HUMAN BoDY ? . 

TARASSOFF isolated a leptospira, which bore a striking· resem
blance to L. grippotyphosa, from numerous lakes, ponds, marshy 
meadows and wells in Stromyn and Constantinowa. Owing to the 
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morphological resemblance and also for epidemiological reasons (he 
"-as, for example, able to find these organisms in large numbers in 
districts where the disease occurred), he concludes that these lepto
spirre may cause leptospirosis in man. Since it is possible to isolate 
from "-ater of all kinds (as BASILEVSKY did in Kiell), water leptospirre 
( L. biflaa) which are quite different from L. grippolyphosa in 
respect of antigenic structure, and are not pathogenic to man, it 
still remains to be demonstrated by laboratory experiment that 
such leptospirre are the cause of" mud fever ". 

BASILEVSKY also drew attention to the fact that although he was 
able to obtain leptospirre in water from various wells in KiefT, for 
instance, and grow them in culture, no leptospirosis could be 
attributed to this "'ater. 

BRILL, on the other hand, thought that field-mice might transmit 
the disease. As far as we know, this possibility has not yet been 
investigated. 

Although the problem of transmission still requires further 
elucidation, there is no doubt that there occurs in Europe, as a 
disease sui generis, an anicteric (epidemic and endemic leptospirosis) 
the specific cause of which is L. grippolyphosa. an organism clearly 
differentiated from other known forms of leptospirre by its antigenic 
structure and its effect on guinea-pigs. 

C. Leptospiroses in Japan 

Besides Leptospirosis ideroh:emorrhagica. several leptospiral 
diseases are found among human beings in Japan : 

(1) !l."anulcayami, or seven-day fever in Fukuoka, which occurs 
chiefly in autumn, in the rural districts but not in the towns.
The usual symptoms of leptospiral infections are present (fever, 
muscular pains, hyperemia of the conjunctiva, albuminuria, swelling 
of the glands, etc.) and as a sequel, opacification of the vitreous 
humour, but no jaundice occurs and no fatal cases are known 
(In;:>, ~To, W ~~. OKUDA & HoKI). The cause is a leptospira 
wh1ch IS found 10 blood films and urine and is called L. hebdomadi1 • 
it differs serologically and inlmunologically from the classical strai~ 
(KA.'iEKo & l'>loRIHANA, OsA) and has little or no virulence for 
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guinea-pigs ; the symptoms in guinea-pigs resemble those shown 
by human beings. The carrier is Microtus monlebelloi~ Laboratory 
infections (one in Japan and one described by BEGER) showed defi
nitely that the strain could cause the disease in man. 

(2) Akiyami, which occurs in Shi:>:uoka during the period August 
to October.-The mortality recorded is 0.3%. KrrAMURA thought 
he could distinguish two kinds of leptospira. This was confirmed 
by KoSHINA, SHIOZAWA & KITAYAMA, who found that the two 
kinds differed in respect of their virulence for guinea-pigs. They 
called the more virulent strain L. akiyami A and the less virulent 
L. akiyami B. The Pfeiffer test, agglutination by Oba's method, 
etc., showed that both strains differ from L. icteroham~orrhagire. 

L. akiyami B was not a new strain, but appeared to be identical 
with L. hebdomadis. The carrier of L. akiyami A was Microtus 
montebelloi. 

ANIOFF & SHIOZAWA also investigated other properties of 
L. hebdomadis, L. akiyami A and B, the classical L. icteroham~or
rhagire strain, water strains and strains from the Netherlands Indies, 
particularly their resistance to various influences such as saponin, 
bile, alkalies, acids, salts, the oligodynamic action of metals, 
symbiosis with bacteria, etc. Both of them demonstrated that the 
pathogenic strains are less resistant than the water strains, but 
more resistant than L. icteroham~orrhagire. 

L. akigami A was found by FLETCHER in the Federated Malay 
States in human beings, dogs and rats. 

(3) In Hasami, a riverside village in Nagasaki, a form of lepto
spirosis called hasamigami was found to occur among men and 
women, school-children, and particularly among the peasantry. 
It caused more jaundice then nanukayami (about half the cases 
were icteric) ; hremorrhages were more frequent, whereas swellings 
of the glands were clearly less so. Opacification of the vitreous 
humour was frequent {KANEKO, KoroRII and AoKI). No relapses 
were observed. Hasamiyami is rather closely related to the classical 
Leptospirosis icleroham~orrhagica, but differs from it particularly in 
having a low mortality rate (1.9%). 

There were 418 cases observed (69.6% men and 30.4% women) 
(KoToRu). The agent appeared to be identical with L. akigami A 

14 
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(fosHio, ABE}; it was called L. autumnalis and proved fairly virulent . 
for guinea-pigS, causing jaundice in ltwenty out of thirty-eight 
animals ; all those which contracted jaundice succumbed. The 
reservoir is reported to be Apodemus speciosus (out of 210 specimens 
of this species examined, 11 °/o were positive). 

The forms of leptospirosis here described as occurring in Japan, 
which are all less or much less dangerous than the classical Weil's 
disease, differ, not only in the serological properties of their patho
genic agents, but also in that the carriers of those agents are mainly 
field-mice and not rats. 1 Whether the environment has so affected 
the leptospiral that their effect on man has become less virulent 
than that of L. icterohremorrhagiz is a question that remains to be 
studied (SNIJDERS). 

CAN THB VARIOUS JAPANESE i.EPToSPIILE BECOME IDENTICAL BY 

BEING PASSED THROUGH GUINEA-PIGS 'l 

KANEKo attempted to discover how far the virulence and 
serological properties of the various leptospirz could be changed 
by passage and whether they could thus be made more similar. 

He performed various experiments in which he gave guinea-pigs 
intra-testicular, intraperitoneal and sub-arachnoidal injections of 
L. ictuohremorrhagiz, L. autumnali8 and L. hebdomadi.s cultures or 
painted them into the rectum, into the nasal cavities, etc. He 
observed on the whole an increase in the virulence up to the sixth 
passage, in the sense that the time elapsing between the inocula
tion of the pathogenic strains and death grew shorter. He noted, 
in particular, that more pathological changes appeared in the 
7th passage. In the case of L. icterohremorrhagiz, agglutinability 
also increased. There was also a slight group agglutination in the 
case of L. aulumnali.s. He was unable to prove, however, that 
any one of the three strains became identical with another. 

' Though one of these strains was occasionally found In the rat (t.g., L. 
aktgami A, by FLETCHER : see chapter E on Leptosplrosea In tbe Fedrraled 
Malay Slates). · 
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Agglutination-lysis testS of L. hebdomadis strains and their sera 
with other sera and other leptospiral strains conducted in the 
Institute of Tropical Hygiene showed that the strains belonging to 
the hebdomadis group could easily be differentiated from all other 
kinds with one exception. Control tests with other strains or sera 
seldom gave any reaction at all, or at best a weak one. The excep
tion was the H.C. group, consisting of dog strains from Deli, which 
gave very high paraspeciflc reactions with the hebdomadis group. 
Since, however, no reaction of an H.C. strain with hebdomadis 
serum and no reaction of a hebdomadis strain with an H.C. serum 
ever attained the titre of the respective specific reactions, one may 
consider the two groups as distinct. 

According to their serological reactions, four other Deli dog 
strains (Hd2-Hd1:J belong to the hebdomadis group. The hebdo
madis strain which occurs in the Netherlands Indies in dogs has 
not yet been observed in man. 

Five guinea-pigs, which survived inoculation with L. hebdomadis 
culture, were reinoculated after 17 to 19 days with a virulent 
L. icterohremorrhagire strain ; four died of leptospirosis and one 
survived. The preliminary inoculation with L. hebdomadis did not 
therefore protect the four which died against the subsequent infection 
with the virulent pathogenic leptospirre. 

An akiyami A strain received in Amsterdam via Batavia appeared 
to belong to the Rachmat group, judging by its serological reaction 
withRachmata~tisera (I'able 15,AandB). Leptospirreoftheakiyami 

' A group would appear to be spread over a large territory in Japan and 
the Netherlands Indies, while FLETCHER has also found akiya~ A 
in human beings, dogs and rats in the Federated Malay States. 

An autumnalis A strain, however, which should be identical with 
akiyami A and was recently received from Copenhagen (which it 
had reached from Japan via Berlin) gave a very strong reaction 
with Rachmat antisera, though not as high in titre as the specific 
reaction (see Table 15 A). When tested against an akiyami A serum, 
neither the autumnalis strain nor any of the Rachmat strains gave 
a reaction of quite so high a titre as did the akiyami A strain itself, 



Tablt. IS JII'ACTloN• oF STnAINS oF Tllll HuuooMAI>I" ANI> H.C. Gnoupa WtTII VAlllou• SHHA - ' 
llc•lulomudh& Ur·nu(J 

---------·· ------ - -
Sl'm Tltrt' llh•lod.P.I I I Aut.P. I Jlcl, II <I, I lhl 111 I lldu lh•b•l. Aut.U. 

uf •uo•·n 

Hobtlomudls group : I 
30,000 :10,000 100,000 30,000 

....... 1 111,01111 30 000 :10,0110 30,000 30,000 
H~bdomndls 30,1l!ltl • 
Hd., .............. :111,11110 ~o.ooo 30,000 30,000 30,00() :10,000 10,000 10,000 

Hd. 10 ............. ltltl, uno 30,000 30,000 30,000 30,000 :m,oon !too ooo 30,000 
100,000 • 

H.C. l{l'nup : 
•• ooo I 3,000 1,000 H.G • . . . . . . . . . . . . . . :1n,ooo 3,000 1,000 1,000 1,000 

3,000 3,000 1 
10,000 3,000 

Hd. 1 .............. 30,0tl0 3,000 3,000 1,000 

Icterohremorrhnglre I 10,000 0 0 0 0 
group · · · · · · · · · · · ·"I 31111,111111 25 0 0 0 

Canicoln woup •.••.. ·I :.!5,1100 l 
30,01111 

30 0 0 0 0 0 0 

Snlinem group : 
0 Snlinem ••••••••• 0. 10,0110 0 30 0 0 0 0 

Zanoni ............ 30,0110 30 

Rachmut l{l'oup : 

1 
30 000 

1 0 0 Radunat •...•... , . 10:0110 0 0 0 0 0 

. 1300,000 0 
Ja'." J•t "" "·' ·" · 1!10,000 t,ono 0 0 0 0 

Ak1yami A .•.....•. ,tOll,liOO 0 0 
Swart v. Tienen. . • . . . . :10,000 10 0 0 0 0 0 0 

G I t . h a ~ 30,000 j r ppo ~ p os woup.. ll~l,tKIO 0 0 0 0 0 0 0 

Pomona • . . . • • . . . • . . . 3tl,t~l0 0 0 0 0 
Andaman A •...••..•• lll,tHIO 0 0 0 0 
Ballico •••• 0 •••• 0 •• 0 • 311,0110 0 0 0 

Hrbd.P., H('bd,, Aut.~ .. Aut.P. are hebdomadts and autumnalls strains, belonging to the hebdomadls group. 
Hd.J and Hd 11 art" l>foh dnt( strains. be.lonKtnt( to the ht"lHiomadls !(rOUp. 
H.(;., lld1 and Hdo are l>t·tl dog strains, not belon,Pn1 to the hebdomadlo IJI'OUp. 

JI.C. tirnUJ, 
- ----------------

JJ.C. ..... Jlol0 

----

100 
3,000 

3,000 

30,000 30,000 1100,000 

30,000 30,000 II 00' 000 
30,000 

0 0 0 

0 10 0 

0 0 0 
0 

10 0 0 

0 
0 0 0 

0 0 

0 
0 I 

.. .. .... 
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though another Rachmat strain, Kartomonawi, did react nearly up 
to the same level (fable 15 B). Some preliminary experiments 

Table 13.-REACTIONS oF SERA OP THE HEBDOMADIS GRoUP AND H.C. GROUP 

WITH V ARlO US LEPTOSPIRA STRAINS 

I 
Hebdomadis group H.C. group 

Strain 

I I Hebd. Hdr Hdu H.C. Hd1 

Hebdomadis group : 
Hd1 ••••••••••• 0 • 30,000 30,000 1,000 3,000 

Hd, ............. 30,000 I:Jo,oool 100,000 1,000 3,000 

Hd11 ••••••••••••• 100,000 10,000 ltoo,oool 3,000 I 10,000 
3,000 

Hd11 ••••••• oo •••• 30,000 10,000 30,000 1,000 I 3,000 
1,000 

Hebdomadis •..••. ) 
50,000 

( 10,000 
30,000 3,000 3,000 

Hebd.P ••••..•.•. 30,000 
~o.ooo 

Autumnalls B ••... 30,000 I 30,000 1,000 
Autumnalis •••..•. 30,000 30,000 1,0()0 

H.C. group : 
H.C ••..•.•....... 3,000 3,000 1?5,00~1 30,000 

~o.ooo 

Hd1 ............. 100 3,000 30,000 bo.oooj 

Hd, 100,000 I 30,000 ............. 
100,000 

L. icleroh. group •.••. 0 0 0 
10-50 

Canicola group .•.... 0 0 0 0 
Salinem group , •.•.. 0 0 0 
Rachmat group , , ... 0 0 0 0 
Swart v. T. group ••.. 0 0 0 

300 0 
Grlppotyphosa group 0 0 0 
Ballico group •....•. 0 0 0 
Pomona ...••.....•. 0 0 
Andaman A ••...••.. 0 0 
L. bifltra ••. oo oo oo •• 25-50 

recently made by CASTELLANI showed that akiyami A, autumnalis 
and Rachmat have part of their antigenic structure in common but 
are by no means identical. 

It still remains to be decided, therefore, whether the relationship 
between the Rachmat, akiyami and autumnalis strains is sufficient 
to justify their inclusion in one group. 
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.. Tab/~ Jl .. - h"''ESTIG.UION OP CJioss-DIMUNIT~ IN THE GUINBA•PIO 
• lsocULATION OF L. htbdomadis AND .FuRTHER 

. ISOCULATION WITH Vn,'IULENT LEPTOSPIR.8 

Gllinea-pig 12S& 

Alter 7"da)'s·:·:-•.• :-. ~:: :-.:--
After 19 days •••••.•••••• 

- . . -· 
After 3 days ••.•.••• ~- ••• 

~ 
! 

Gllinea-pig 1317 i :. 

After 2 days : •...•.• )· •.. 
After 3 days .•..•••. ·;· ••• 
After 9 days .•..•••. ·:· .•. 

After 2 days .•••.••. ·j· .•• 
After 3 days ••••.•••. ~ ..• 
After 5 days •••...... f. ••• . --- ··---· 
' ' . . 

After 2·days •...••••.. ~ ..• 
. ~ ~ 

~days •••••• .....:. .•. 

After 17 days .••••..•...• 

After 6 days .•...•.•....• 

Gllinea-pig 2991 

Alter 2-3 dllys--: • : : ....•. : 
¥ter 17 days .. · .. · .••.• ; •• - ' ... - . . 

After 17 days •......•.•. 

After 2 days •...•.•.•• ; .• 
After 3 days .•..•....•.•. 
After 6 days ••.•.•.•••.•. 

. W~igbt 170 lm'l· .-. 
Injec. 0.5 c.c. Hebdomadil culture 

Peritone&l ouid"..j..- -
Further injection : 

-------
1 c.~. of liver emulsion guinea-pig, Jaw Jlt 
• .strain 

Died : jaundi~ -
blood-
leptospirz In liver + 

W~ip;ht ••• 
Injec. 1 c.e. Hebdomadls culture · 

Peritoneal Ouid + 
Blood+ 
Furlhu injection : 

i 

1 c.c. of liver emulsion guinea-pig, Jaw Jit 
strain 

Peritoneal Ouid ,._ 
Blood+ 
Died : jaundi~ + 

blood 'f-
leptospine in liver + 

Weight 145 lm'l· 
lnjee. 0.5 e.c:. Hebdomadis culture 

Peritoneal Duid + 
Blood-
Serum nadion : 

Hebdomadis > 300 
Wijnberg 0 

Further injedion (weight 170 grm.) : 
t c.c. liver emulsion guinea-pig, R. Oostenburg 

strain 
Peritoneal Ouid. + 

Died : jaundice -
blood-
lepL In liver-

Weight 140 KJm, . · . , 
lnjee. 0.5 c.e. Hebdomadil culture . 

Peritoneal Oiiid -
• Sti'UIIl readion : 

. Hebdomadis 1,000 
Wijnberg 0 

Further injection : 
(weight 170 IJ:III.) 

t c.e. liver emulsion guinea-pig, R. Oosten-
. burg strain 

Peritoneal Duid + 
Blood+ 
Died : jaun~ + 

blood+ 
lept. In liver + 
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After 2·3 days .. .' ...... .'. 

After 17 days ........ : .' .. 

After 17 days ........... . 
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Tablt 14 (continued). 

Weight 150 grm. . 
Injee. 0.5 c.c. Hebdomadis· culture 

Peritoneal fluid + 
Blood-
Serum reaction : 

Hebdomadis 300 
Wijnberg 9 

Further infection (weight 180 grm.) 
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t c.c. liver emulsion guinea-pig, R. Oosten
. burg strain 

Arter 32 days ........... . L'rine + 
Survived 

Table 15A. 

Strains 
Titre of Sera sera Aklyaml A Autumnalis 

(Xeth. Indies) (Copenhagen) 

Rachmat ..........•...... 30,000 30,000 
Kartomonawi 3701 ........ 30,000 100,000 
Akiyami ................. 100,000 100,000 
Hebdomadis ......••...... 30,000 0 

Table 15B. 

Strains 
. 

Rachmat 
l{artomonawi ....................... . 
Akiyami A ..••.••••.•....•..........• 
Autumnalis ••••••.•.................• 

t 10,000 
t + 10,000 

t 30,000 
0 

Sen1m 
Akiyamt A 

100,000 

10,000 
100,000 
100,000 
30,000 

t - R~ction l{h-inp: a titre equal to that of the specific reaction. 
t /3 - Titre equal to one·third that of the s.pt"Cific reaction. 
t /10 - Titre equal to one-tenth that of the specific reaction. 

D. LEPTOSPIROSIS IN THE NETHERLANDS INDIES 

t /3 
t /3 
t /3 

t/10 
t 
t 

t/3 

A few sporadic cases of Weil's disease had occurred in the Nether
lands Indies since 1892. The first case was described in 1892 in 
Batavia by VAN DEN ScHEER and comprised all the classical 
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symptoms. After that. ScniiFFNER found the flrst leptospiral, 
together v.ith a few malaria parasites, in the blood of a patient 
who died with symptoms of blackwater fever. 

In 1922, as a result of an investigation into fevers of short dura
tion of unknown origin (some of them v.ith jaundice), VERVOORT 
discovered the leptospira as a speciflc cause Qnd named it L. pyro
gmes. The leptospira bore a striking resemblance morphologically 
to that found in the classical \Veil's disease. The question therefore 
arose v.il.ether both leptospira!, and perhaps also the diseases they 
caused, were not identical. A3 VERVOORT discovered a culture 
medium v.ith which it was easy to cultivate the leptospira, further 
research became possible on this point. 

USES OF I.EProSPIROSIS DEMONSTRATED SINCE 1922 

After this, cases of leptospirosis, occurring as epidemics or 
sporadically, were discovered in various places in the archipelago. • 

The incidence in the various islands varies a great deal. Whereas 
hundreds of cases occur in Sumatra and many in Tarakan, only a 
few are found in places like Batavia, Semarang, Soerabaya and 
:Macassar. The places where many cases are recorded, however, 
are those inhabited by plantation coolies in which all the sick 
(mcluding mild cases) are sent to hospital, whereas in Java and 
the Celebes, where the population iS independent, only the serious 
cases are reported and the slight ones ignored. It is thus possible 
that the great difference in frequency may be (partly, at any rate) 
only apparent. 

UINICAL SYMPTOMS OF LEPTOSPIROSES 

1!'1 THE NETHERLANDS INDIES 

Table 16 shows the frequency of jaundice and death among 
recorded cases. Generally speaking such data are sufficient in 
Europe to distinguish between epidemics of the various types 
(e.g., mud fever and \Veil's disease). This is not so easy in the 
Netherlands Indies, for it will be seen that, there, jaundice is liable 
to occur ~verywhere, and if, in any particular place, the data appear 
as first s~ght to suggest the contrary (vAN LINGEN, Borneo), there 
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is always evidence of some previous case which was at once clinically 
certain, icteric and fatal. 

Jaundice is, however, proportionately more frequent in certain 
districts. Generally speaking, a high incidence of jaundice usually 
goes hand in hand with a high death rate, whilst a low incidence is 
associated with a low death rate, as was, indeed, to be expected. 

The problems arising for consideration are hence these : 

Are the mild cases caused by another strain than the severe cases ? 
Must the difference in the incidence of disease be attributed to 

a difference in the pathogenic agent, or to social factors ? 

BACTERIOLOGY AND SEROLOGY OF LEPTOSPIROSES 

IN THE NETHERLANDS INDIES 

Table 17 reproduces graphically the reactions with the Indies 
strains examined at Amsterdam. It shows that the strains can be 
divided into eight groups, 1 which can be difTerentiated serologically. 

The strength of the reaction is expressed in fractions of the full 
specific titre of the serum ; thus a reaction can go up to the specific 
titre of the serum, or to one-third, one-tenth, etc., of the titre, as 
is shown graphically in the manner explained in the footnotes to 
the table. 

The reactions which reach one-third or one-tenth of the specific 
titre can be, in fact, either specific or aspecific in character. The 
manner in which this is determined is explained in the section on 
the classification of L. iclerohremorrhagire (Section II on Leptospiroses 
in Rats). The table explains that such a specific reaction must be 
connected with the reaction which reaches the full specific titre, for 
the strain which gave a lower reaction always produced a reaction 
of the full specific titre with another serum. 

STRAINS FOUND IN HUMAN BEINGS 

The first group comprises the classical L. iclerohremorrhagire. 
The strain was found in human beings in Sumatra and Java and 
was also isolated from rats in Java. Rachmat and the Salinem 

• Some new strains recently discovered have not been included. as they have 
not been fully compared with one another. 
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Tab/t 16.-JAUSDICE ASD FATALITY IN CASES OF LEPTOSPIROSIS 
RECORDED IN THE NETHERLANDS INDIES 

Numbe-r Jaundice 
I 

Death of eases 1 

Sumatra: 
YER\"OORT, 1922 •••. 5 I + 0 
YER\"OORT, 1923 •••. 90 8 + 2 
,._,s DER YELDE, 1922 4 4 + I 
KotJ'WE.~AAR, 1923 .. 164 21 + =13.5% 5 
B.u:R .. ASN, 1923 .... 8 5 + 2- I 

rarlier ........•.. 5 Europeans 5 
KouWE.."\A.o\R, 1925 .. ' IO?o •il .. lt itiUIJ : 0 

Wil~ itltrll: 20~Q 
B.-\.ER:\1."-~:S &: SMITS, 

1925 ............... 196 ~-· I .o 1 Q! .. 
150* 

WoLFF, 1931 .......... 22-t•• 8.5·~ 
1932 ....... 212** 6.7~0 

MULDER, BossE, 
SARD~ITO, 1931 ••. 50 4 + =8% 2 

SLOT cl VAN DES! 1 • 1 + 
WALLE, 1932 ..... 4 Chinese 2 + 1-, 1? 

17 8 + = 47~~ 0 
Banka: 

SLOT, 1929 ...••••.. 4 3 + 1- 2 
FISCHER, 1930 ••••.. 2 2 + I 
SLOT, 1931 •.•••••.. 5 1 + 4- 0 

Billilon: • 
LUYKE, RosKon, 

1934 .............. 2 t + 1 - 0 
Java: 

WALCH, 1926 .•••••. t t + t 
Boos \"AS OsTADE, 

1933 ............. t I + t 
Dl>iGER, 1933 •.•.•• t + ~JOCHTAR, 1933 •.... 8 incl. 2• 8 + I 
ZAINAL, 1937 •...... t t + 0 
SOEM ADUOXO, 1937 .. t t + 0 
HOEKSTRA cl SARD-

31TO, 1938 ........ I 1 ± 0 
Borneo: 

SMITS, 1932 ......... 26 Sporadic 3 
VAX LtsGEs, 1933 ... I* European I + I 7•• ·7-

\"A.'IIri' DES ScnROEP, 
1934 ············ t 0 0 

BESSEM, 1936 .•••.• ·I 1• European I + 1 1 European 1-

Celeb": 
193t .•.••. I 

6 Chinese 0 
BEZEMER 5 5 + I 2 

• l:nr ... stated otberw..., all cases co -A 

ri~lt~cally. neem~ nativea and were eonfinnf'd bacte-
• Cllmcal dJa~05iJ only 
•• Hacteriologacal eona.r;...tlon ot a part only or the ea~n. 
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strains were among the first to be isolated in Sumatra and were 
sent in 1923 ancl-1 925 byBAERMANN to Amsterdam ; subsequently, 
however, strains were received on various_occasions which appeared 
to belong to one of these groups. The' Salinem st~ain was also 
found in a· Mus rallus brevicaudalus in Java by MocHTAR & 
EssEVELD and was· also identified· in Amsterdam.. The Rachmat 
group includes some strains which do not givl! reactions equal to 

_the full specific titre 'Yith all sera, v_alu~s ~f only one-tenth of that 
titre being even obtained. A few Rachmat strains also react up 
to the full titre with akiyami A serum but a larger proportion 
failed to do so. Certain differences would therefore appear to exist 
between the various Rachmat strains. This matter hence calls 
forfurther investigation by means of Castellani's test, etc., in order 
to determine, for example, the relationship between akiyami strains 
and the Rachmat group. 

The Swart van Tienen strain (Batavia type) was isolated by 
WALcH in ·Batavia- in 1926 and studied by WALcH & SoESILO, 
who also found that some rat strains belonged to this group. The 
same strain was subsequently also demonstrated in other patients 
in. the neighbourhood of Batavia, and was also found in Borneo, 
as well as in Celebes, where it was also present in rats (BEZEMER). 
Shortly afterwards,' cats in Batavia were found to be infected with 
this strain· (EssEVELD & CoLLIER). . 

STRAINS FOUND IN DOGS ' 

The dogs were also found to be carriers of leptospirre {JYoLFF 
& KouwENAAR). Strains isolated , from _dogs appear so far to 
belong to two groups : H. C. and hebdomadis. (Amsterdam) which 
can be clearly differentiated, but show close affinity' in that H.C. 
gives high paraspecific reactions with hebdomadis serum and vice 
versa. No infection of a human being with any of the dog strains 
known in the Netherlands Indies has been demonstrated so far. 

STRAINS FOUND IN RATS AND FIELD-RATS1 >. - ·-
., 

Table 18 shows where-together with the place of discovery
the sp~cies of rats in which leptospiral infection has been 
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Table 17. - REACTION OIP STRAINS FROM 1 

L.ktero- L. eani- Sail· Ra~h· 
Strains 

boom. cola n~m mll 

•••• •• L. itl•rohlrmor-
rhagi~~e r.a 

li!l li!l 
2 strains 00 

• ·-••• Salin•m ~ ~ llll'd rJ 1'J r.a rar.a 
10 strains li!lli!l li!lli!l 

ee 
DODD 
0000 

r.ara 1:1: Rachmat 12112111!121 li!l ••• 11llillilli!l .. 
8 strains 13 

8ooo oooo ODD 
0000 ODD 

Swart 11. TitliLn 

3 strains 0000 DOD DO DODO 

Hd !, 7, 10, 12 

4 strains 000 0000 
DODO DODO 0000 DODD 

H.C. 

2 strains li!l 
13 

DO D DODD 0000 DODO 0000 
Field rat Stma-

rang 173 
li!l 

1 strain 0 D 0 

JQI1Qnica li!l li!f 
1 strain 0 0 

1lta<tiDD • up to the fuU opeellk Utr~ and higher ; 

• up to 1/3 111 the opeeifle titre llDd higher ;. 

Ill up'to 1/10 of the tpecifle UtrollDd higher; 

I Ak~'a-ml A. 

e 

••• ·-
D 

0 

0 

fa from 1 /30th to I /IOOtb of the opeeifle titre and higher ; 

s. 

I I 
s-rt I 
Y.T. Pom01 

I 

~ 

-~ 

•• 
I 

I 

• 

DO ~ 
000 00 

r.a 
1!1111111 

••• co 

0000 0 

coo 0 

. ~ 

0 0 I . 
0 0 • .... 

• 
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NETHERLANDS INDIES WITH VARIOUS SERA 

- ~Andama: I H.d.~ H•b- -~ 
I Ballico I I 

Mos- Andaman Field rat 
cow 31 H.d.JO dom. H.c. 11 Serna rang 

173 

c 

. 

DO DOD 
ODD D DODD DODD DO DC c 

FA FA 
Ill 

8 
ODD ODD ODD DODD 
DOD DOD a DODD DODD DO DO 0 

FA- FA 
ODD 0 0 DO DODD 0 DO 0 

•••• •••• • •• ••• 
FAFA I'A FA 

DODD a 0 0 

• • •• ra FA ••• 
ODD a 0 a 

0 0 0 0 0 • 
0 0 0 0 0 

SON&624 

Reaction IZI from 1 /300th to I /I,OOOth of the specific titre and higher : 

1:] 

0 .. from 1 /3,000th to 1 /IO,OOOtb of the specific titre and higher; 

negath·e; 

reaction of 1 strain with 2 sera, 1 up to the full specific titre, and 1 up to 
1 J3 ol the titre. 
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7'ablt18.-INt•BcTtON or VAntoua TIATIIN TIIB NnTnnnLANOI 1Noma 1 

In \'t'o II lilt I or 

HoEOKN ••••• , • 
I"Lu .......... . 
1\.0VWltNAA.R ••• 

SA ftn.JITO 4 
PosTMUS •• , • 

FJ~CIIBft , , , , , , , 

FISCIII<ft ••••• · •• 

l'tll<ftTBNI ·-..... . 
S..ftD.IITO 

SLOT •••••••••• 
BonsNs ..... . 
KtftSCIINEft •••• 
SLoT 4 VAN DBN 

W A.LLB •••••• 

MoCHTAil •••• ., . 

S..ftDJITO, MocK· 
TAft .t WI RAIMO 

S..ftD.liTO, l'tloCH· 
TAR.t Wtll.ASMO 

SAilDJITO ...... . 

Place 

llntavla 
llntnvla 
Sumntra, eut • 

coast 
Sumntra, east 

1 coast 

Pannkal Plnang, 
· llnnka 

Pannkal Plnang, 
llnnka 

Bntavla -

1\laeassar, Cele· 
bea 

Bellnfoe, Banka 
Semaran11, Java 
DandCIC'III!,Java 

D&n!lklnang, 
Sumatra 

Semarang, Java 
Ambarawa, 

Java 

Ambarawa, 
Java 

Semarang 

Date 

11!19 
1920 

1924 

1927 

1929 

1929 
- '" .. 

1930 

1930 
Ill:! I 
19:11 
19:12 

1933 
19:16 

1936 
19:18 

Mu• 
ftOI'IN'QitUI 

At. norv. 
311 

23 

3110 
216 adults 
134 young 

108 

20 

Mu1 rnll111 Mull mttu• b,.,.,,,_ 
tllurdll eaudut111 

30 

89 ' 

260 
40 (hou•e 

rats) 

9 

104 
12 adults 
42 youna 

' 

Number 
+ 

t 
2 

2 

17% 

6 
+· ·-
7% 

12% 
0% 
0 

30% 

' + 0 
0 

40% 
21% 
r.oo;. 

•• 7% 

0 
1 

• TakPn from the bible or S..Rr>JITO, MoCHTAa ud WaaASMo, except for the laot column. 
• Balllvla tvpe-S-rt ftD Ttenea otraln. 

• • A - Antnual m-tlaUOD •. 
C - Culture olllquld exp,.,.lt'd from lddney. 
M.R. - Mteroocoptc eumlnaUoa wllb dark lleld Wumllllllloa of relllll Uuue. 
p - l'Oif- IIDdtnp. ' • 

M•thod ol 
lnve,.liKJ•tlon 

.. A+ p .A 

p 

Remarko 

C + A + MR 2 •trains. Type Batavia• 
··-------·- - (WALcR .t SoEIILO) 

c 

0 
c 

A+C 

c 
c 

Strala Ral-G.l •• not Batavia 
type (DINOER) 

4 etraln1 Batavia type 

2 atraln1 L. lclt;o/ultmJJ"haglse 
ht atraln Sallnem, 2nd etraln 

L. Jaoanlca :(MoCHTAR .t 
Es~E'VELD) , 

Strain, neld rat t 73, Sema
rang (SARDnTo) · 
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demonstrated in the Netherlands Indies. It also indicates as fat as is 
known, the strains concerned. The strains L. javanica and field
rat Semarang 173 were isolated from field-rats; the former has not 
yet been found in man, while an infection with the latter has only 
been established serologically on one occasion (SARDJITo) •. 

' STRAINS FOUND IN CATS 

The following strains have so far been found in cats (EssEVELD 
&; COLLIF.R) : 

(1) The Swart van Tienen (Batavia type), and 
(2) The L. javanica (new strain). 

I . • - ' . 

'The fact that the frrst of these has caused infections in human 
beings should be an inducement to further investigation of the part 
which cats may play in spreading the various forms of leptospirosis. 

, So far, in the Netherlands, the Rachmat strain has only. been 
found in human beings. _ . 

In the Netherlands Indies, the Rachmat strain has so fa( only 
been found in human beings,_ the I.J.C. and hebdomadis group in 
dogs, whereas the classical strain and the Swart van Tienen (Batavia 
type) and Salinem strains have been found both in rats and in 
human beings ; the Swart van Tienen strain has also been found in 
cats ; the L. javanica strain has been found in field-rats and' cats,_ 
and the Semarang 173 field-rat strain in field-rats and (serologically) 
in human beings (Table 19). · 

1 

SYMPTOIIIS OF THE DISEASE CAUSED BY THE V ARlO US 
NETHERLANDS INDIES STRAINS 

Table 20 contains what is known. about the occurrence of 
jaundice and the mortality among cases due _to the various strains. 
The data rest upon -the isola.tion of wel~-defined ·strains ;from 
clinically identified cases. · · , 

A few patients were included from two places where only a ;sero
logical test had been made, since they belonged to a group from 
which certain definite strains had been isolated, which were in 
keeping with these patients' serological reactions. : 



Table 19.-0ccURRSNCB OF LBPTOSPIR£. OF TUB VARIOUS GROUPS AND TUBIR RBSBRVOIR SPBCIBI IN TUB NBTliBRLANDI INDJBI 

Strains Isolated from man Prm.cnce In man lndleattod Strnln1 from rail Stralnt st ... tn• 
by the scroloJ(Ical reaction from dog• from cata . ------ --

Clnsslrnl L. lcleroh~r-
morrhagi~r (!l'Oup .•• East coast, Sumatra Probably at Poeroektjaoe, Semaranl(, ·Java 

norneo ( M. norveglcu•J 
Benkoelen, Sumatra Benkoelen, Sumatra 
SemaranJ!, Java 

Snllncm (!l'OIIp • , .•.• East coast, Sumatra Albarawa, Java 
Atjeh, Sumatra (MUI TQ/IUI brevi-

caudalu•J t"' 
Rachmat group •.•. East coast, Sumatra Probably at Pemangkat, Bor- trl 

'll neo "" Bangklnang, Sumatra Probably at Benkoelen, Suma- Batavia 0 

"' tra 'll 
Swart v. Tlenen group -" (Batavia (!l'OUp) •.•• Batavia and neighbourhood Magelang, Central. Java Batavia, w. Java 0 

W. Java ( M. norveglcru) "' trl 
Kandangan, Borneo Kandangang, Borneo (S.W.) "' llfarassar, Celebes 
Bllllton Macassar, Celebes Macassar, Celebes 

Probably at Benkoelen (M. norveglcu•J 
H. r~ (!l'Oup (dofl) ••.. Sumatra Dell, Sumatra 
Hrbdomadis flTOUP .. Dell, Sumatra 
L. jaroanlta (!l'OUP •.•. Ambarawa, Java Batavia 

(Mu• ral/ru /lrevl-
roudalru) 

Flrld-rol atrnln ..... Semarang Semarang, Cenlr. Java 
Semarang 173 (/IIUI TQ/IUI brevi-

coudalu•J 
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Table .110.-COURSB OP THB DISEASE IN INFECTIONS WITH DIFFERENT 
NETHERLAND INDIES STRAINS 

Jaundlu No Survival Death Jaundice 

Classical group. L. lc-
lerohtemorrhaglee: 

8 cases, Semarang • ·8 1 1 8 cases 
4 strains 

8 7 1 

Salinem group : 
Sanldjojo •• 0 ••••• 1 1 
Sowirono •.••.•.•. 1 1 6 cases 
Parlo ••••.••••.•. 1 1 6 strains 
Kamidl .......... 1 1 
Polhaupessy •.. , •. 1 1 
I moen ........... 1 1 

2 4 5 1 

Rachmat group : 
Rachmat •..•..••• 1 1 5 cases 
W. D. A. ......... 1 1 5 strains 
Lie Soey •.•.•••.. ± 1 
Jaw Jlt .•....•••• 1 1 
Kartomonawle ••.• 1 1 

2-3 2 4 1 

Swart van Tlenen (Ba-
tavia) group : 
Swart van Tlenen • 1 1 
lllacassar ••••.•••• 1 14 eases 
Bllliton (Chinese 5 3 2 6 strains 

girl) ............ .1 1 
Asl, Borneo •.••••• 1 1 
Other cases Borneo. 5 5 

----
7 7 11 3 

The classical type gave rise to severe icteric cases which were 
sometimes fatal. The Batavia type (Swart van Tienen) caused 
severe cases in Java and Celebes with jaundice and a large mortality 
rate ; in Billiton and Borneo, it gave rise to slight and very slight 
anicteric cases. The Rachmat and Salinem strains generally caused 
mild and very mild case~.g., sometimes entailing only fever and 
conjunctival injection. In both groups, a typical Weil case occurs 
from time to time and we recently obtained a new strain from each 
group, both being isolated froin fatal case's (WoLFF). 
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The case records give the impression that the classical and Batavia 
strains are more dangerous than Salinem and Rachmat, that they 
are more- prone,- for--instance; -to -<:a use- -jaundice. -Apart from the 
the influence of small figures, this difference may, however, be due 
entirely (or nearly so) to differences iii social conditions.-

The Rachmat and Salinem strains are found in- districts where 
leptospirosis is epidemic or endemic, particularly in plantation 
districts-i.e., in communities where even slight cases occurring 
among the \\-orkers are removed to hospital. The Swart van Tienen 
and classical strains in Java occur sporadically in districts where 
the population is independent, so that patients having a mild form ol 
the_ disease are probably never detected. 

Even if the Rachmat and Salinem strains gave rise to a large 
number of mild cases, it is quite impossible that they should be so 
different from the classical Weil form as, for example," mud-fever" 
and nanukayami The difference between the syndromes engen
dered by these four groups is rather of a quantitative character. 

GUINEA-PIG INOCULATIONS \HrH NETHERLANDS INDIES l.EPTOSPIR.£ 

Experiments were made both in the Netherlands Indies and in 
Amsterdam on guinea-pigs with human leptospirz ; in the Nether
lands Indies, the blood and urine of the patients were chiefly used ; 
in the Iostitute of Tropical Hygiene in Amsterdam, only cultures 
were used. 

Guiriea-pig inoculation showed that the strains which were 
virulent for man were at least as virulent. for guinea-pigs 
(e.g., Swart van Tienen) and that Rachmat, in particular, though 
apparently not very dangerous to humaa beings, acted likea ~lassical 
strain on guinea-pigs.· This has made us exercise even more caution 
before making a pronouncement concerning the virulence of the 
various strains. 

RAPID DECREASE IN THE SEROLOGICAL TITRE 

.. Another point which must be mentioned concerns serology. It 
IS known in the Net~~r~ds, for e~ple, that the serum of patients 
who have had Well s d1sease contams lysins and sometimes also 
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agglutinins against L. icterohremorrhagire many years after recovery. 
PosTMUS proved that titres of 1 : 3Q0 persist for. years. Later, 
cases were noticed in which the titre declined to 1~: 100 within a 
year. In the Netherlands Indies, on the other hand, BAERMANN 
& ZuELZER found that the titre decreased rapidly so that, in many 
cases, it had dwindled to zero after one year ; BAERMANN & SMITS 
found that though; in some instances, the titre was still 1 : 300 after 
three years, 30% of their cases were negative after 200 days ... This 
rapid decline was confirmed by WoLFF (1936). · A curve made by 
WoLFF showed that the average titre was 1 : 1,000 after four months, 
somewhat highet than 1 : 300 after six months and negative after 
a year. . . . . 

·It is not yet certain whether this applies to all or, as some think, 
only some of the strains, excluding L. · icterohlP!Tio~rhagire. On the 
other hand, a case is known of infection at Amsterdam with the 
Netherlands Indies strain Rachmat, in which the titre was 1 : 300 
after nine years as it would normally have been with L. icterohre
morrhagire. Another possibility is therefore- that the immune 
substances disappear more rapidly from the body in the Indies 
than in Europe. 

EPIDEMIOLOGY OF LEPTOSPIROSES IN THE NETHERLANDS INDIES 

:In the Netherlands Indies, as in othe.r couniries, evidence of the 
part played by water in the spread of leptospirosis is constantly 
coming to light. But here, as dsewhere, this factor is occasionally 
absent and a more dire~t contact with the rat can be clearly estab-

. lished. The connection with water was easily demonstrable in 
the cases recorded by BAERMANN, who observed sporadic infection!! 
every year, usually after bathing and swimming in the river, and 
epidemics caused by work in marshy or boggy districts. In Ben
koelen, too, cases occurred after bathing, as well as in Borneo {LINGEN, 
VAN DEN ScHROEF), where the river was :locally polluted by the 
waste of a military kitchen, and therefore infested with rats. 
Men also fell sick after patrol wort in boggy districts (Borneo and 
Atjeh) and work in damp mine galleries (Benkoelen). In some 
other distric~.g., in Banka, where tin ore. wa~ washed-however,· 
milch work was done in the water without cases of the disease. 
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oceurring as a result, although FISCHER demonstrated infection 
among rats on that island. MocHTAR attributes the disease among 
ltis patients in Semarang to contact with water, which was certainly 

infected by rats. 
There is no doubt that the outbreak which BESSEM observed in 

Pemangkat (Borneo) was due to the newly opened swimming-bath 
which had been used by all the patients, some of whom had a 
few skin abrasions. It is also certain that this water (surface water 
from a pool) could have been contaminated by rats. 

In the Netherlands Indies, the connection between the infection 
in rats and human beings is even more striking seeing that, in some 
districts, the same strain of leptospirre is found in both. 

Thus, in Batavia, the Swart van Tienen strain is found both in 
man and, in rats_. This is also true of this same strain in Macassar 
and of a L. icteroh;mrorrhagire strain in Semarang. 

CA.'\1 THE SAPROPmiTIC WATER 'LEPToSPIRA 

BE CHANGED INTO A STRAIN PATHOGENIC TO 'MAN 'l 

As has already been stated (see Chapter I. 1." Epidemiology'') 
some investigators are not satisfied with the rat theory and consider 
that, in certain circumstances, saprophytic water leptospira! 
(L. biflexa) can be pathogenic to man. This opinion is also held 
by BAERMANN &: ZuELZER, who ·made numerous experiments in 
Sumatra which they considered demonstrated the metamorphosis 
of water leptospira! into pathogenic leptospira!. The grounds on 
which they base their claim and the objections which can be raised 
against it have been dealt with in the above chapter, to which we 
would refer the reader. 

CAUSES OF THE DIFFERENCES IN THE FREQUENCY· 
OF WES IN DIFFERENT DISTRICTS 

To what must the differences in the incidence of cases in Sumatra 
and Java, for example, be attributed 'l They· cannot be due to 
"differences in the specific agent but may partly be attributed to 
social factors such as those which have been mentioned (communities 
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of plantation coolies where removal to hospital is compulsory and 
free communities), though there may be other causes as well. 

SARDJITO & ZUELZER have made a special study of this point. 
While ZUELZER found water spirochretes in all kinds of water in 
Sumatra she and SARDJITO were seldom able to find them in Java. 
They discovered that the reason was that in West Java, which 
consists of young volcanic rock, the water gives an acid reaction 
pH. (5.7-6.7), whereas, in Sumatra, it is neutral or alkaline. 
Another difference was that the water in Sumatra was harder, as 
it contained more calcium, and the soil was richer in alkalis (Na 
and Mg) than in West Java. The water in Sumatra was, moreover, 
more turbid, owing to floating particles of clay to which the 
leptospirre tended to cling. 

SARDJITO & ZuELZER also found that leptospirre occur in nature 
in a pH of about 7 ; they cannot live in a pH of under 6.8-6.6. 
The optimum conditions for them are at a pH of 7.3-8, but they 
grow in the laboratory in a pH of 6.9-8.6. ~lTELZER's theory that 
human beings can be infected by saprophytic water spirochretes 
would thus explain why there is so much less infection in Java than 
in Sumatra. 

SARDJITO subsequently pointed out that the pH of rivers, etc., 
is not so important, since the connection in Java with bathing, 
swimming, etc., has not really been proved. The pH in the wash
ing places near the kitchens in the kampongs (villages) is of great 
importance, however, as many infections must have been caused 
through the close contact of human beings and rats with such water. 

SEX DISTRIBUTION OF LEPTOSPIROSES 

On this aspect of the question, the findings in the Netherlands 
and in the Netherlands Indies are concordant. More cases were 
observed among men than among women (on the east coast of 
Sumatra by BAER~tANN, and in Benkoelen by BoNNE, MULDER and 
SARDJITo). Though it may be true that, in some districts, certain 
social factors affecting the man in particular may be adduced to 
account for this phenomenon, this in other districts is not so. 

Whereas, in Benkoelen, the ratio of men to women was 4 : 1, the 
corresponding proportion among the patients was 50 : 1, though 
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the number of infections among mine-workers was not large. In 
the Netherlands, too, this difference in the infection index among 
men and women remains to some extent unexplained. The few 
patients treated by MoCHTAR in Semarang included one or two 

women, however. 

E. Leptospiroses in the Federated Malay States 

In 1927, FLETCHER described thirty-two cases of leptospirosis 
observed by him in the Federated Malay States. The disease was 
most frequent among coolies, and sometimes occurred among 
Government clerks and police officials. Now these are groups of 
persons who are immediately removed to hospital whenever they 
are too ill to work. The consequence is that a fairly accurate picture 
can be obtained of the disease, in all the forms in which it occurs, 
whereas, in a populat_ion whose sick need only go to hospital when 
they choose, the mild cases will not be brought to light. 

CLINICAL SYMPTOMS IN THE FEDERATED MALAY STATES 

The onset of the disease was acute, with fever, frequent vomiting, 
severe muscular pains, headache, injection of the conjunctivre ; 
occasionally there were hremorrhages and a rash ; albuminuria was 
nearly always a symptom. Jaundice was clearly marked, in seven 
cases, and very slight in another seven. One patient out of 32 died 
with jaundice, hremorrhage and black vomiting. In 75°1 of the 

'" cases, the fever lasted longer than seven days. 

F.M.S. STRAINS 

The diagnosis of leptospirosis was performed as follows : 

(1) By making smears of the patient's blood : Icptospirre 
were found in this way in 3 out of the 32 cases ; 

, (2) ~y m~king cultures of patients' bloo(on the speci<Jl 
Noguchi medmm : these culture tests always gave a positive 
result if the blood used was taken not later than the 7th d 
f . kn ay 

o s1c ess; 
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(3) By guinea-pig inocUlation : the guinea-pigs died with 
jaundice and hremorrhage when they were inoculated with blood 
obtained before the 8th day of the disease. 

By inoculation in passage, the strain acquired a fixed virulence, 
and the guinea-pig died regularly on the 5th or 6th day. A 
smear of its blood was nearly always positive (Fontana stain). 
FLETCHER was able. to distinguish seven groups among the leptospiral 
strains by carrying out serological tests and by performing Pfeiffer's 
"test with a guinea-pig culture or liver emulsion. One patient, who 
died, showed the classical L. icterohremorrhagire strain, 6 L. akiyami 
A, and the remainder other strains.1 It has already been noted that 
many of these strains are virulent for guinea-pigs. We do not know, 
however, the results of guinea-pig inoculation with all the strains, 

EPIDEMIOLOGY OF LEPTOSPIROSES IN THB F.M.S. 

Five of the patients had bathed in a muddy stream on a rubber 
plantation. Many other patients lived along the banks of the same 
river; others, however, were widely scattered. FLETCHER rightly 
points out, however, that most of the inhabitants of the country 
come into constant contact with water in one way or another. Only 
black rats are found ; there are no brown rats. 26% of M. rattus 

• Most of them (thirteen) came onder the appellation L. pyrogtnu. We now 
know that this covers a number of very dillcrent strains whicb do nut belong 
to one group. It Ia hence Impossible to tell which L. pyrogtnes strain FLETCHER 
used In his examination. Nor do we know bow for the three other strains 
(Nallathambey, Erutbyan and Klemens) resemble those occurring in the 
Netherlands Indies. 

Now that so many strains have been discovered, at any rate In the Far 
East, all laboratories should possess one culture of every one that bas been 
clearly defined. Or a complete collection should he held available In one 
particular laboratory. It seems that occasion will naturally arise to use 
FLETCHER's strains for serological reactions In the Netherlands Indies where 
they are not known, and the Racbmat, Salinem, Swart van Tienen, etc., strains 
In the Federated 1\lalay States. Even A111trallan strains ougilt to be Included 
together with L. grlppoll/pluJsa. L. andaman, C.H.11, etc. 

EDITOR's NOTB. 

Since this article was received for publication the special laboratory sug
gested for the ldentillcation of leptospiral strains has been set up In the Cen
tral Medical Laboratory of the Netherlands Indies Public Heath Service at 
Batavia and Is to serve the Far East ; as the article lt~elf shows : Prof. 
ScbUIIner's Laboratory at the Institute of Tropical Hygiene~ Amsterdam, has 
nrved the same purpose In Europe. 
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diardii were found to be positive "(cultures). The to"11 rat, M. 
raltus griseit>tnler, was m·gative, however. The strain obtained 
from rats was mostly L. akiyami A. This strain, oddly enough, 
was also found among young dogs who were ill with jaundice, and 
frequently died. Young dogs and guinea-pigs could be infected 
by organ emulsions from these dogs, but fully gro~ dogs were 
relatively immune. L. akiyami A is thus seen to behave other"ise 
than the canicola strain, which is also found in both human brings 
and dogs, but not in rats. The characteristics of the disease in 
the Federated 1\lalay States are thus in many ways similar to 
those found in the Netherlands Indies--i.e., marked difTerences in 
the strain and a relatively small mortality rate. On the other hand, 
the social conditions are such that the milder cases also come to light. 
Here, too, L. icleroha!lllorrhagi2 strain infections proved fatal. 

F. Leptospiroses in the ADdaman Islands 

Cases of leptospirosis had already been observed on many occa
sions in the Andamans before BARKER diagnosed the disease for the 
first time in 1926 by demonstrating leptospirre in stained prepara
tions of urine, etc. In 1928, BRoWN found a positive adhesion 
reaction in the blood of a patient. The epidemic which occurred 
in 1929, chiefly among convicts and British troops, was observed 
and described by TAYLOR & GoYLE. 

CLINICAL SntPTOMS oF LEPTOSPIROSES IN THE ANDA~IAN ISLANDS 

64 cases were observed, 42 with jaundice (of which R were light 
cases, however). Hremorrhage occurred in 11 cases and albuminuria 
in 29. 12 patients relapsed. The blood picture showed leucocy
tosis, at times a certain amount of lymphocytosis with left devia
tion (myelocytes), and anrernia. The resistance of the erythrocytes 
was normal or reduced. There were, in all, 12 fatal cases, all of 
which were icteric . 

. The above account of the symptoms conveys the impression of a 
dtsease as severe as leptospirosis icterohremorrhagica. But an 
investigation in regard to the pathogenic agent showed that there 
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were two of these, each differing from L. iclerohremorrhar/ire, and : 
causing sickness with different symptoms. . ·, : 

The leptospiral which appeared to be responsible for the disease · 
were demonstrated by blood cultures on Noguchi's medium, or 
Fletcher's modification of that medium. Blood from the 4th or · 
5th day of the di&ease was positive in as many as 60-85% of the 
cases ; after the 7th day, however, it was impossible to make 
any cultures. 

Leptospiral were observed in the urine from the 9th to the 44th 
day. 

ANDAMAN STRAINS 

Altogether TAYLOR &; GoYLE obtained twenty-eight cultures : 
four strains were isolated from mild anicteric cases (group CH31) · 

and twenty-four from severe and moderately severe cases, nineteen 
of them with and five without jaundice. The·. last group also 
included fatal cases (group CHe. CH11, CH~. TAYLOR&; GoYLE 
compared their strains with others by means of serological tests
agglutination-lysis reactions and the adhesion phenomenon. It 
was found that the CH11 strain was an entirely new type (Anda
man A). Strain Cl:l31 (Andaman B) appeared to be more· or less 
similar to L. akiyami A. 

The Andaman A and B strains were received in Amsterdam from 
the National Collection of Type Cultures in London. Sera were 
made with both strains, and the strains and sera examined in the 
usual way. 

Tables 21 and 22 which show various reactions of the Andaman 
' strains with their sera indicate that the Andaman A is an entirely 

separate strain and very easy to distinguish from all others. On the 
other hand, Andaman B reacted up to the full specific titre with the 
anti-Moscow V serum, and its serum also reacted with the l\Ioscow 
strains up to the full specific titre or one-third of that titre. On the 
strength of these serological reactions, it is accordingly to be assigned 
to this group. This classification is further confirmed by its para
specific reactions with the Rachmat sera and the paraspecific 
reactions of its serum with the Rachmat strains, as well as by 
its pathogenic properties, as a genuine L. grippotyphosa for, it 
caused only four slight cases. 

15 



Table 81.--RilACTI!lNI OF Tim ANDAMAN A AND n S'I'IIAINI 
Wl'rn VAJUous SJ<nA 

Srrum 
Tltrr• 
or the 
aerum 

Strntn 

Andnnum A I Andnmnn B 
----------1-----r-----1 
Andaman A •••••••••••.. 
Grlppotyphosa 11roup : 

Anduuum U ••••• , •••. 
llloscow V ........... . 

ktcrohremorrhaglre group : 
WIJuberg , , •.• , , , , , , , . 

Canlcola 11roup : 
Resoort ............. . 

Sallnem , , . , •• , ...• , , . 
Zanoni .•............. 

Raehmat woup : 
Rachmnt ..•.. , •• , , ... 
.o\kyaml A ••. , ..••.. , . 

Swart v. Tlenen proup : 
Swart v. Tleucn , , . , , . 

Dog. H.C .......... , , .. 

Hebdomadls grDUJl : , 
Hebdomadis ••••. , , ••. 

Pomona ............. . 

Ballico ••• , ••••..••••. 

1 SH note to table 9. 

10,!'00 

lllll,tmO 
3ll,Otl0 

IO,Otlll 

30,000 

10,000 
311,000 

30,0()0 
100,000 

10,000 

30,000 

30,000 

30,000 

30,1'00 

111,000 

0 
0 

0 

0 

0 
IO 

0 
0 

0 

0 

0 

0 

0 

0 

IIHJ,OflO 
:IO,IHIO 

0 

0 
0 

10 

100 
100 

0 

0 

0 

0 

0 

7'ab/t .11.8.-£\J!ACTHINI OP TIIR SIUIA OF.TilB AIIDAMAII A AND 8 
STIIIANI WITII VAnrnul STRAINS OJ' LKno••·•n.s 

Strntn 
I Kerum 

Andumun A •••.•••••••..••.• 'i!---'-n.;.,l-11_11_1 --ll-----0--r 
Grlpj>Olypho•a 11roup : 

Andnmnn II . , .......... , , .. 
Mo!lcow V .. ...... , .... , ... . 
Moscow VIII , • , ........ , , •. 

Ictcrohremorrhngile group : 
Wljnbcrg ...... , •••.• , .. , , . 
Hut 210 ......•.•• ,.,,,,, .. . 
J.J.Il ..................... . 
M. 210 •••..••.•.•....••..•. 
H.Zw . .................... . 

Canleola !(roup : 
H. Utrecht IV .••••...••••.. 
Rcsoort .•••••.•••••..•.•••. 

Sallnem ...•••.••.•••••••••. 

Rachmnt 11roup : 
Rachmnt •.•..••..•..•••••. 
Kartomonawl ••.•••..•..••.. 
Aklyaml A ................ . 

Swart v. Tlenen ~troup : 
Swart v. Tlenen ••••••..... 
Cat M •••••••••.•••..••••••. 

Dog H. C. •••••••••.•.••..... 
Hebdomadls group : 

Hebdomadls ••••.•..•••••••. 
Hd 7 ••.....•.......•..•... 
Autumnalls n .............. . 
Pomona .................. . 

Ballico ••••••..•..•....•••. 

0 
0 

0 
0 
0 
0 
0 

0 

0 

0 
0 
0 

0 
0 

0 

0 
0 
0 

0 

0 

HJO,OIJO 
:JU,IJIJIJ 

I 1111, 111111 

30 
10 
0 

0 
0 

0 

1,000 
30 

0 
0 

0 

0 
0 

10 

30 
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GUINEA-PIG INOCULATION OF ANDAMAN STRAINS 

Very few of the guinea-pigs inoculated with patients' blood or 
urine died (2 out of 22 and 1 out of 19 respectively). A few had 
jaundice or hremorrhage, while leptospirre were found in the blood 
or kidneys of a few others. Cultures of Andaman A strain also 
showed little virulence for guinea-pigs ; they did, however, infect 
young guinea-pigs (120 grammes) and their virulence increased 
rapidly in successive passages. The other strain, CH31, also had 
no pathogenic effect on young guinea-pigs. 

EPIDEMIOLOGY OF LEPTOSPIROSES IN THE ANDAMAN ISLANDS 

The disease occurred chiefly among adults working in mud or in 
marshy districts in the autumn. Thus, 18 cases occurred in one 
place where a dam was being built. There were also many 
victims among soldiers who tramped a great deal through mud. 

The pH of the water, 6.9 or more, was favourable to the growth 
of leptospirre, which were therefore easily demonstrated by the 
investigators. The examination of rats did not give such satisfactory 
results. Jo begin with, rats, were scarce at the time. Moreover, 
no leptospirre could be demonstrated in the seven house-rats and 
22 field-rats which were obtained. TAYLOR & GoYLE think 
it possible, however, that pathogenic leptospirm are passed out 
with human and animal urine into the water, where they remain 
pathogenic for some time. Though the investigators recognise 
various kinds of leptospirre serologically, and differences in their 
virulence, evidenced by the varying severity of the disease caused, 
they are inclined to wonder whether it is worth while to do more 
than describe all cases as "leptospirosis" instead of distinguishing 
betWeen Well's disease, seven-day fever, mud fever, etc. We shall 
revert to this matter further on. · 
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G. LEPTOSPIROSES IN AUSTRALIA 

1. Cases of leptospirosis have been reported in three places: in 
Queensland : at Brisbane, at Pomona 86 miles to the north, and in 
the district of Ingham 500 miles further north. 

In each of these places, both the syndrome and the agent Wl're 
difJerent. 

(a) Ingham district (CoTTER & SAwERs, MoRISSEY, LUMLEv).

Here the disease occurs in an endemic form, sometimes developing 
into an epidemic. 1\lild and severe cases have been described, "ith 
and "ithout jaundice. Only icteric cases were fatal. 

Number Number with 
of cases jaundice 

October 1933-February 1934 • • • • • • • 40 16 
June 1934 . • •• • • • • • • • • • • • • • • • • • • • 32 4 
Au~t 1934 . • • • • • • • • • • • • • • • • • . . . 80 0 
Septembre 1934 . • • • • • • • • • • • • • • • • • 1 1 
Subsequently . . • . • . . • • . . . • • . . . • . . 5 

158 21 

Deoths 

4 
2 
0 
1 

7 

The disease chiefly occurs among cane-cutters and cane-farmers 
who work in the fields, while the women and children, who remain 
indoors, are not attacked by it. It breaks out at the beginning of 
dry spells after heavy rains. The pools which remain, and in which 
people walk without protecting their feet, can easily be infected by 
rats. The infection may also be contracted through touching cane 
which has been fouled by rats. Two different strains of leptospira 
were found, Ballico and Zanoni (L. australis A and B). Both are 
pathogenic to guinea-pigs. In experiments made with the Zanoni 
strain, 10 out of 11 died ; and of a series of 5 injected with 
the Ballico strain every one died, despite the fact that, in this case, 
the organism had been grown in culture for a whole year. Agglu
tination-lysis tests applied to the sera of numerous patients gave 
a specific reaction in every instance with one or other of these 
strains. Both were found in rats. Of 60 specimens of Mus nor
vegicus, Mus ratlus and Mus ale:randrinus, 300/o were carriers, while 
the bandicoot (Bandicota malabarica) was also found to be infected. 
;u. culnorum was subsequently reported as being similarly a carrier 
of leptospira!. . 
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(b) In Pomona (CLAYToN, DERRICK & CILENTo), conditions 
were quite different. Only a few cases of a fever lasting for about 
8 days occur each year in dairy farms (30 rases in five years). 

The disease is not fatal. Its mildness and the tendency to opaci
fication of the vitreous humour made the disease suggest a certain 
resemblance to Japanese nanukayami from which it appears, 
however, to differ in certain clinical particulars.· Thus it lasts eight 
days or more instead of seven, and produces no swelling of the glands. 
In any case, the pathogenic agent is a different one . 
. A strain was isolated in one of these cases.l It appeared to be 

entirely new, and to have little pathogenicity for guinea-pigs, for 
only 2 out of 22 guinea-pigs died of leptospirosis (with jaundice). 
No virus reservoir has yet been found. 

(c) In Brisbane (JoHNSON, BROWN & DERRICK), three cases 
have so far been described, which all exhibit the classical symptoms 
of leptospirosis icterohremorrhagica. One patient, who had con
tracted the disease in North Queensland, died. The other two had 
worked at Brisbane, in the same sewer, but with a time interval of 
seventeen months. The diagnosis of the frrst cases was made 
retrospectively. The strain was cultivated from the third patient, 
and strains were also obtained from rats. They were all L. ictero
hremorrhagi;e. The human strain J.J.D. was the only one which 
gave a high paraspecific reaction with anti-Andaman strain serum, 
while the serum of the patient concerned also reacted with the 
Andaman strains. 

SEROLOGICAL REACTIONS WITH THE AUSTRALIAN STRAINS 
IN AMSTERDAM 

Various strains and human sera were sent to us,1 and sera were 
produced in Amsterdam with the Ballico, Zanoni and Pomona 
strains. These Australian strains and sera were tested with various 
leptospira group sera and strains at present available at Amsterdam. 

• In the other cases, the diagnosis was therefore exclu•ively clinical. 
• The Pomona and Ballico strains sent by Dr. E. H. DERRICK (Laboratory 

of Mlcroblolol!}' and Pathology, Brisbane): the Zanoni strains, Rat 144, Rat 145, 
Halifax and De Primo by Dr. W. C. SA WERS (School of Public Health and Tro
pical Medicine, Sydney) on behalf of Professor StJTToN. 
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1. The Ballico strain was found to belong to a separate group 
comprising several other strains isolated in the same district and 
to be an entirely new type of strain which did not react with other 
sera, "ith the exception of a slight paraspecific reaction with Rach
mat and Andaman B (fable 23). The Rachmat and Moscow V 
strains '\\'-ere also the only ones to give a paraspecific reaction with 
anti-Ballico serum (fable 24). 

2. Pomona was similarly a new and easily distinguishable strain, 
which gave a fairly high paraspecific reaction with Rachmat and 
akiyami A serum, and a lower reaction with L. icterohremorrhagire, 
and Andaman B serum (fable 23). Conversely, Pomona serum 
always reacted with the Rachmat strains, but gave little reaction, 
if any, with others. (fable 24). 

3. The classification of the Zanoni strain oiTered some difficulties. 
(a) The Zanoni serum gave a very high paraspecific reaction 

with a few classical strains, though not up to the limit of the specific 
titre. 

This and tests against Zanoni sera made "ith heated antigen, in 
which the classical strains gave a lower reaction (fable 25), together 
with Castellani's test, showed, however, that Zanoni was not a 
classical strain. 

(b) The Zanoni and Salinem strains gave a high reaction with 
each other's serum (the Zanoni strain even gave a reaction up to the 
specific titre with a somewhat unreliable Salinem serum). There 
again, reactions "'ith sera prepared by means of heated antigen and 
Castellani's test showed Zanoni and Salinem to be diiTerent(fable 26). 
Notv.ithstanding the high paraspecific reaction of each strain with 
the serum of the other, which, in any case, indicates some degree 
of similarity in antigenic structure, we are of the opinion that the 
Zanoni strain should, for the present at any rate, be called by the 
name LUMLEY gave it-i.e., L. australis B. A further investigation 
will still have to show whether the strains have so much affinity 
that they should be classified in a single group (the Salinem group). 

4. Judging by its reaction up to the specific titre limit with 
icterohremorrhagire serum, the strain J.J.D. (from Brisbane) appears 
to. bel_ong to the c~assical group ; such a classification is also in keeping 
With 1ts paraspec1fic reaction with Canicola and Salinem (fable 23). 

The high paraspecific reactions of J.J.D. with anti-Andaman 
sera which have been described in Australia were not obtained 
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in Amsterdam. This shows that a single strain inoculated into two 
rabbits, one: in Australia and one in Amsterdam, can produce sera 
which differ greatly in respect of their paraspecific reactions. J.J.D. 
belongs to tpe classical strains which, as bas been said, above, give 
with anti-Zljnoni serum a high reaction, which appear~ to be non
specific; (falile 25). 

4. SUMMARY OF THE DIFFERENTIAL CHARACTERS OF 
SOME OF THE KNOWN FORMS OF LEPTOSPIROSIS IN MAN 

Table 27 gives in a summarised form the main characteristics 
of the various forms of leptospirosis occurring in man, which are 
caused by clearly-defined types of leptospirre and present a definite 
clinical picture. The table does not include any details relating 
to endemic and epidemic manifestations of leptospiral infections 
due to two or more pathogenic agents as yet undefined, or for which 
there is as yet no definitely established connection between the 
clinical picture and the type of leptospira involved (e.g., the akiyami 
disease, the cases in the Federated Malay States, the· epidemic in 
Ingham, etc.). 

Where the number of cases is small, the information given 
concerning th.em must be treated with great caution. 

The forms of disease mentioned in Table 27 are listed in order 
of increasing virulence for human beings, virulence for man goes 
hand in hand with the severity of the jaundice and virulence for 
guinea-pigs. I 

The various forms of leptospirosis can be fairly easily classified 
into four or five clinical groups. It is true that even in severe 
epidemics light and very light cases also occur which cannot be 
distinguished on mere clinical grounds from those of ~p.ilder forms 
of leptospirosis. If, however, the distinction is difficult to make 
for individual cases, it is far easier when one deals with epidemics. 

1. The first four diseases ["mud fever" (autumn fever), Anda
man B, nanukayami and Pomona fevers] do not cause jaundice 
and are never fatal. 

Clinically; they are not quite id~ntical; thus there may be differ
ences between nanukayami and Pomona fever, as regards swelling 
of the lymph glands. 



Table IJ.-SBROLOOICAL RBACTIONI or THB STRAINR PROII AusTRALIA WITH VARIOUI MoNOVALENT S&RA 

llalllco 
Strain• Tltrpl : 

30,000 

Ballico ••••• t• 

de Primo ••. t 
Hallrax ••••. t 
R.14S •••.•• t 
Pomona •••• 0 

Rat.144 .... 0 
Zanoni I .... 0 

Zanoni II ••• 0 
J.J.D ....... 0 

• SH" note to Table 9. 
1 S.e note to Table 15. 

Pomona Salt nom lcteroh. 

30,000 10,000 10,000 
100,000 

0 0 (I 

0 0 0 
0 0 0 
0 0 0 

t 0 t/300 

0 t t/100 
0 t t/10 

t/30 
0 t 

0 I tJ;JOO t 

Rachmat Grtr.po-
Can leola Swart Jlehdo- 'l8'""' Andam. A 

80,000 v.Tienf'n mafll• ,000 
30,000 Andnm. A. 10,000 30,000 And.R. 10,000 

100,000 100,000 

0 t/100 0 0 0 0 
And. A. Andam.B. 
t/300 t/3,000 

0 0 0 0 
0 0 0 0 
0 t/100 0 0 
0 t/10 0 0 0 0 

And.A. Andam.B. 
t/100 tjiO,OOO 

t/300 0 0 0 0 
t/100 0 0 0 0 

t/10 0 t/300 0 0 0 
t/3,000 0 

H.C. 

30,000 

0 

0 

0 

0 
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Tablt 24.-SEROLOOJCAL REACTIONS oF STRAINS OF VARIOUS GnouPs 

OF LEPTOSPIR..E WlTH SER.o\ FROM AUSTRALIAN STRAINS 

Strain Ballico 
(litre• 30,000) 

• 
1 cltrohremorrha-

gire group: 
Wljnberg •... 10 t/3,000 
Wismar ..... 
J.J.D •••..... 0 
Kantorowlcz . 
Rat 219 ..... 0 

L. canicola group: 
H Utrecht IV. 0 

Ballico group : 
Ballico ••••• 0 30,000 t 
De Primo ••.. 30,000 t 
Halifax •.•••. 30,000 t 
Rat 145 ..... 30,000 t 

Zanoni group : 
Zanoni ...... 0 

Rat 144 ..... 0 
Salinem group : 

Salinem ..... 0 
Polhaupe5'y 0 
Rat 118 ..... 
Sowirono .... 
lmoen ...•.•. 0 

Pomona group : 
Pomona •.••. 0 

Rachmat group : 
Rachmat .... 30 t/1,000 
Jaw Jit •••.•. 
Baermann .... 0 
Bangkinang .. 0 
3701 ........ 0 

Akiyami A ...•. 0 
Swart v. Tienen 

group: 
Swart v. Tienen 
CatM ........ 0 

Hebdomadis 
group : 
Hebdomadis • 0 
Autumnalis B. 0 
Hd, ......... 0 

Dog H.C. group : 
Dog H.C ••••. 

Andaman A. 
group : 
Andaman A •. 0 

Grlppotyphosa 
group : 

t/1,000 MoscowV .••. 30 
Andaman R •. 0 

a See note to Table 9. 
• See note to Table 15. 

Sera 
-

Pomona ZRnoni 
(litre• 30,!100) (lilr•' 30,000) -• • 

30 t/1,000 3,000 t/10 
t/10 

0 10,000 t/3 
10,000 t/3 

30 t/1,000 

0 300 t/100 

0 
0 
0 
0 

0 30,000 

~ t 100,000 
30,000 

0 30,000 t 

0 10,000 t/3 
10,000 t/3 
10,000 t/3 
3,000 ti!O 

10,000 t/3 

100,000 I t 
30,000 t 

30 t/1,000 
100 t/300 
30 t/1,000 

300 t/100 
300 t/100 0 

0 
0 
0 

0 30 t/1,000 
0 30 t/1,000 

0 

0 10 t/3,000 

0 10 t/3,000 
0 10 t/3,000 



T<lble .1?5.-f'ARASI'RCII'IC RllACTIONI oF CnnTAIN CLASSICAL STRAINS WITII ZANONI SimA 

Sera Sera of cl01u~lcnl 11trolnt 

I 
WIMmnr 

I 
J.IMhon "" 

I F.lt• Stn,hts 7.mtonl Jl Znnonl 01 Wllnhorl( 
THru• au,onn a.uou tOU,liiiO ao,ouo IIJ,UO(J 50,1)1!0 50,000 ao,ouo 

-• • I • I • I • • I • I 

I 
• I 

,, • 
Wljnher!l ...... 1 3,110() t/1 0 >30 t/100 30,000 t 50,000 t I i() I (J(I(} , t 
\\'l•mnr I 3,000 t/1!1 

I 
30,000 t I 10,000 t 

I 
I, 

• • • • • • • I 
J.J.J> .......••. ' 1!1,000 t/3 30 t/100 I :111,000 t ' !' 

I I 

I 
• 7.nnonl J = first Mcrum flfl'Jltlf('cl with a Znnonl Mlrnln. 
• Znnunl U = Znmml !ilt'rum prt•pnrt•d with lwntrd nnlilo{t'n. 
1 Ht'nl"tlnn f'XJlft'MMPrl by tho rt'clprot'nl of the Mt'rnm dilution. 
• Ht•nl'tlon t"Xpr«.>st~~f'd as the prOJ)()rUon to the titre· of U1e full spl'Ciflc reaction. 1 , 

l 
1'aMe 26.--Sr::noLomcAL REACTioNs oF STRAINS FROM TilE ZANONI ANn TilE SAt.rNRM GnouP WJTII SERA OF BoTH c:inouPs ~ 

Sera ---
Snllnem I' Sallnrm II• Snllnrm o• 

I 
Zanoni 1• 

I 
7.Pnonl 111 

I 
Zanoni 0 1 

Slralna Tllre' I 0,000 100,000 10,000 lUfi,UOO 30,000 3,0001 
>30,000 

, ......... ,, .... 
' I ' 

. -
' • ' • •• I ' • I, (a) Zanoni group : I 

Znnont ......•..•. 10,000 t 30,000 t/3 3,000 t/3 >30,000 t >:10,000 t 3,000 t 
Hat I H (Austrnlla). 1o.non t 3,000 113 >30,000 t 1,000 I: I /3 

(h) Snllnem group : I I >300 (J 1/JO Snlinl•tn ..•....... 10,000 t I 1011,000 l 10,000 t 10,000 t/3 >10,000 t/3 300 

'I t /10 
i ttio Pnlhnuprs~y •..... 10,000 t 

I 
3,000 t /3 10,000 t/3 300 

Hnt 118 (Scmnrnn~) 30,000 t+ i 3,000 t/3 >1o,ooo t/3 >300 I t/10 
Sowirono .•...•... 10,000 t I > 3,000 t/10 ' f) julio ........... I 300,000 t+ 3,000 t/3 3,000 t/10 300 i t/1 () 

• Salin«'m I .::::8 old serum not fully f{"liable 
• Snltnf"m Jt - frrshl~· prP(lftrrd lf'Mim. 
• Salinf'm 0 - Salinf"m lf"rum made wllh heated antigen. 
• Zanoni I - fl"l 1..anont lf'n&m. 
• Zanoni II - H'COnd Zanoni lf'nuD. 
• Zanoni 0 - Zanoni sPn&m made with beatf'd antlfltf'D. 
1 Hraction f'Xprns('d by the r«iproral of the At"rnm dilution. 
• (\('action e-xpressed as the proportion to the litre of the lull apeeiOc reaction, 

... .. ... 
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There are undoubted etiological diiTerences between them, as the 
L. grippotyphosa, L. hebdomadis and the Pomona strains are not 
in the least alike in antigenic structure. The Andaman B strain, 
on the other hand, appears to be the same as Moscow V (L. grippo
typhosa), since the reaction of each strain gives with the serum of 
the other a reaction to the full specific titre of the serum. Epi
demiologically, there would also appear to be more similarity between 
the Andaman B and Moscow V forms of the disease than between 
these two and the Pomona and hebdomadis (nanukayami) forms. 
Though " mud fever " is not necessarily connected with floods 
(sporadic cases also occur among persons not working in mud or 
water), the fact remains that the great majority of the known 
epidemics is so connected, while the cases in the Andaman Islands 
occurred among people working in, or patrolling in, the mud. Ko 
conn.ection has, however, been demonstrated between the Pomona 
disease and mud or water, and nanukayami, too, can seemingly 
occur without their presence. 

It is not yet known whether the various types of Ieptospirre are 
carried by difTerent animal species. Microtus montebe/loi has been 
found to be a carrier of L. hebdomadis in Japan. As all three other 
forms of the disease are also contracted in the countryside, the 
field-mouse (field-rat) is suspected of transmitting these also, but 
up till now none of the three infections (L. grippotyphosa Andaman B 
and Pomona) has been found in rats, mice or field-mice. 

2. The L. canicola infection is the next in the table. It does 
not cause either jaundice or death in the Netherlands (12 cases). 
A case with jaundice has, however, been reported in San Francisco 
and another in Denmark (verbal information from BoRG PETERSEN), 
though it is believed that, in the latter, there was liver trouble of 
long standing. Before we can gain any idea of the proportion 
between icteric and non-icteric cases, we must therefore wait uqtil 
a large number of cases have become known. Judging by the evi
dence of the Netherlands, jaundice should seldom or hardly ever 
occur. The pathogenic agent differs from all the others in antigenic 
structure, but is more closely related to L. icteroh[£1Tlorrhagire than 
the four strains mentioned above, and can sometimes only be 
distinguished from it after a thorough examination. 

Epidemiologically also, the canicola infection differs entirely 
from those already discussed (and those which follow), for the 
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source of infection is the dog, the only known carrier. Not only 
is ranirola not found in rats, but so far it has proved impossible to 
infect the rat with it experimentally. 

3. We now come to some forms of disease in which jaundice is 
of more frequent occurrence, and which can prove fatal-viz., the 
Rachmat, Salin em and Swart van Tienen infections. • 

The number of cases in which both the clinical symptoms and the 
strain are known is so few, however, that it is impossible to say 
with certainty which of the three is most dangerous and most liable 
to cause jaundice. The information available would seem to show 
that the Swart van Tienen strain is the most dangerous, but this 
strain has been isolated from cases occurring among independent 
population, in which mild attacks of a disease remain undetected, 
whereas Rachmat and Salinem infections come from a region in 
which plantation coolies are removed to hospital even for mild 
affections (Deli, Sumatra). Not until further data have been 
collected will it be possible to say whether these three strains diller 
in their pathogenicity for man, and if so, to what extent. 

The Rachmat and Salinem infections were frequent among 
persons working in damp places, and also occur, now and again, 
among soldiers on patrol (Atjeh). The Swart van Tienen cases 
did not appear to be so definitely connected with damp places (Java), 
but also occurred after bathing in the river or patrol duty (Borneo). 
It is therefore unlikely that great epidemiological dilTerences exist 
between the three infections. The three leptospiral strains diller 
clearly from each other, however, and from all other known lepto
spiral strains in their antigenic structure. •• 

The Salinem strain, like L. canicola, is, however, closely related 
to the classical L. icteroha!morrhagiz, in so far that strains of this 
type always give a paraspecific reaction with the latter, sometimes 
e~en a high one. 

. • This group prob~ly Includes the Ballico and Zanoni forms of the Infection 
m Ingham ( L. au.s~al•• A ~nd B). Cases with jaundice occurred, though not 
oo frequently as With L. tdtroh«morrhagise Infections The case mortality 
was 5%, but we do not know to what extent the Ballico ~nd Zanoni forms were 
severally responsible. Both strains are virulent for the guinea-pig and both 
are found in rats. (M. noroegicu.s, Bandicota etc ) ••A fr ' • part om the fact that, serologically, the Rachmalotrain appears to fall 
::~~he lllme group as L. akiyami A, or, at any rate, bean a close resemblance 
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The Swart van Tienen strain has been found in Mus noruegicus 
in Java and the Celebes,.and also in cats in Batavia. 

The Rachmat animal reservoir is not yet known. True, the 
Salinem strain was found in aM. rattus· breuicaudalus, but only in 
Java, and therefore far from the district where the Salinem strain 
was prevalent. 

This group also includes the Andaman A strain, which was 
isolated from 24 patients, of whom 19 had jaundice and a few died. 
The disease occurs among convicts working in the mud and is only 
found among men, which may be due to the fact that only convicts 
and soldiers were exposed to the environmental conditions concerned. 
No animal reservoir was found. 

To sum up, it may be said that the forms of disease in this third 
group either resemble each ~ther clinically or differ but quantita
tively. It is possible that when information is available on a large 
scale it will appear that part of them should belong to the fourth 
or even fifth group. The pathogenic agents differed serologically ; 
further they differed with regard to animal reservoirs since one of 
the strains (Swart van Tienen) was found in rats and cats ; another 
(Salinem), in field rats. 

The last two forms of the disease are : 
(4) the Hasami, which is clinically very similar to leptospirosis 

icterohremorrhagica and 
(5) leptospirosis icterohremorrhagia itself. 
The Hasami disease is often accompanied by jaundice (according 

to KoTORII in half the cases), though frequently only of the sclera. 
It differs from nanukayami inasmuch as it produced more jaundice 
and hremorrhage. and less gland swelling, and from Well's disease 
inasmuch as the fatality rate was decidedly lower-i.e., 1.9% as 
compared with a leptospirosis icterohremorrhagica death rate as 
high as 300/o in Japan itself. 

These figures have since changed, as have the number of cases, 
as a result of compulsory notification, health education, the exter
mination of rats, the use of calcium cyanide as a manure and the 
introduction of vaccination in some districts. TsuRU!Ill also states 
that in 1933 the mortality among 1,636 cases of Spirochretosis 
icterohremorrhagica was only 4.6%, which, however is still well 
above that for Hasami fever. Furthermore, the case mortality figure 
for leptospirosis icterohremorrhagica has remained high in some 
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districts in Japan. Thus, during the last few years, 1,237 cases 
occurred in the Haraki prefecture with a mortality rate ranging 

·between 16.9 and 29.4%. We do not know the incidence of jaundice 
in cases of leptospirosis icterohremorrhagica during the last few 
years in Japan. In the Netherlands the incidence is 40-50% while 
the case mortality rate for the past few years has fluctuated between 
8 and 13~~. 

Thus the Hasami fever as an epidemic appears to be clinically 
separable from leptospirosis icterohremorrhagica, though this may 
not be true of individual cases. There is, furthermore, a clear 
difference as regards the antigenic properties of the responsible 
leptospirre. • 

The animal reservoir also is different. Apodemus speciosus 
carries L. autumnalis, the cause of Hasami, while M. noruegicus, 
M. rattus and M. rattus alexandrinus carry L. icterohremorrhagire. •• 

Table 28 sets forth in somewhat summarised form the strains 
held in the laboratory at Amsterdam and their reactions with 
various sera. It is clear that they are all sharply defined strains 
'\\ith marked differences in their antigenic structure. 

If the various leptospirre are examined from the point of view 
of their action on guinea-pigs, it will be found that they too can fall 
into a few groups which correspond to the clinical classification. 

(1) Strains which are but slightly virulent for man did not 
seriously affect the guinea-pigs-namely, L. grippotyphosa, Anda
man B, L. hebdomadis and Pomona. 

(2) The canicola strain, however, which can attain sufficient 
virulence for man to cause jaundice (one such case is known), does 
not normally affect the guinea-pig. It proves fatal now and then, 
but only after several passages and in animals which develop jaun
dice. Furthermore, few canicola strains were, it is true, so virulent 
fo_r guinea-pigs that they killed half of them in the first passage. 

• It is quite !'ossible that Aulumnalio A may prove ta belong to the same 
group as the Akiyami A and Rachmat strains ; serologically, at all events they 
appear ta be related, for tests performed at Amsterdam show them ta have 
m"':h In common as regards antigenic structure. The Investigation of the 
str,;'!"' for purposes of class!Ocation has not yet been completed. 

It Is poss1ble, however, that the Apodemus can also harbour other strains 
and. that the sa~e leptospire ~y be transmitted through more than on; 
ca':"U (e.g., L. ld~rolu!emo"hagltB may be carried by M. norveglcuo and 
Mrcrotus monlebtllol (MIY.UIHAJ). 
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(3) The Salinem strain causes jaundice and kills some of the 
guinea-pigs in the first passage. The Swart van Tienen strain, 
though it may be more virulent for man, affected" guinea-pigs in 
more or less the same way as Salin em. 

The two strains which are somewhat exceptional are Rachmat 
and Andaman A. 

The latter appears to have been but slightly virulent for guinea
pigs, but this may have been due to their size, as young guinea
pigs were readily infected with it and its virulence increased in the 
later passages. The Rachmat strain, on the other hand, proved 
highly virulent for guinea-pigs, little less so, indeed, than the clas
sical strain (Rachmat inoculated with patients' blood killed five 
guinea-pigs out of six ; a culture of it killed 36 guinea-pigs out of 
38 in the first passage). • · · . 

The strains of the third group are, therefore, in general more 
virulent for the guinea-pig than those of the first and second group ; 
some of them are equal in this respect to the classical strain. 

As was to be expected, 
4. L. autumnalis, and 
5. L. icterohremorrhagire 

are both dangerous strains, but whereas .L. icterohremorrhagire 
killed more than 90% (102 out of 106) of the experimental animals 
at Amsterdam, L. autumnalis, though it always infected, only 
produced icterus (which was invariably fatal) in a certain propor

. tion of the cases-namely, 20 out of 38. 
To sum up, it may therefore be said that substantial clinical 

differences exist between various forms of leptospirosis ; in many 
cases there is an epidemiological difference as well, for example, 
between " mud-fever" (occurring after floods), Pomona, which 
appears to have no connection with floods, and L. canicola infection, 
which is spread by dogs. Finally, the various leptospirre have 
totally different animal reservoirs--e.g., L. canicola, L. icterohremor
rhagire, and L. hebdomadis are carried by the dog, rat, and llficrotus 
montebelloi respectively. So far it has not even been possible 
experimentally to make the rat a canicola carrier, which it is not 
in nature, whereas it is nearly always possible to infect it with 

• 1.. australis A and B which, to jurlge by the clinical symptoms produced, 
are very probably similar to the Rachmat strain, are also virulent for guinea
pigs. 
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"Mud~fever". 

Thousands of 
cases. 

One strain cuiU-
vated from ,,a .. 
rious cases. 

'amukaynml. 
lllnny ca•es. 

0 ne strain cultl-
vated from va-
rlous cases. 

Po mona fever (7-
day fever of A us-
tralla). 
0 clinical cases. 3 

s 
fr 
train cultivated 

om one case. 

Table 17.-SuMMAIIY oF TIIK I(NOWN HuMAN I•'onMs 01• LllPTosrwos•• 

Clinical 11/rllplomr Epldt'mlaloalc,•l 
cl•aracterl•tlcl Strain Animal Inoculation 

Practically : no Jaundlct Epidemic, endemic and spo- L. grip potu- Not virulent or only modu-
(except aometlmes In the radlc ; chiefly after floods, phosa, a/ely virulent tor guinea-
sclera), no mor/alllg, gas- among people working on pigs ; Infect• mice, kllllng 
tro-lntestlnal symptonu. the land ; also women ; them In the 3rd passage. 

sometimes without contact . 
with water (Russia, Ger-
many), 

Practicall;r : no Jaundict, no In the autumn In Fukuoka L. Jrllbdoma- Nol virulent or moderately 
mortality, swelllng of the and other districts of Ja- dis. virulent for Jluloea-plga ; 
lymph glands. pan In rural areas only. stlll leu virulent for rab-

Sequellll! : opacification of bits ; not virulent tor rats 
tM vitreous humour. or mice. 

No jaundi~, no mortali/g, Pomona (Queensland, A us- Pomona, Hardly virulent tor guinea-
Sequelhle : opacification 0/ tralla), 30 casea In 5 years, pigs ; of 22 guinea-pigs In 

IM vitreoua humour, In summer and early au- various stages, 2 died of 
tunm. jaundice and hzmor-

Men aJied 16-40, dairy- rhages. 
tarmtrs. 

Currlt!r -
Unknown. 

Microtus mont~-

btllol, 

Unknown. 

r;; ., 
"i 
0 
VI ., -, 
0 
VI 
t'l 

"' 
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Andamah B fever.[4light cases: no jaundia, no 
4 cases. mortality. 

One strain cul-l 
tivated from 4 • 
eases. 

I.. cnnicola fever. I In the Netherlands, practi-
12 cases in the 1 cally no jaundice. 
Netherlands. One case In San Francisco 

One strain culti- and Denmark respectively 
vated from 4 with jaundice, no mortality, 
cases. a fair proportion (4) with 

The remainder meningeal symptoms. 
serologically de
termined. 

Rachmat infec- Of 5 patients : 
tion. 5 cases. 

Cultures of 
strains obtained 
from the 5 cases. 

2 no jaundia, 
· 3 jaundice (very light In 

1), 
1 died. 

Found among convicts and 
soldiers working or patroll
ing In mud. Chiefly In 
autumn. 

Andaman B Not virulent for guinea-pigs. Unknown. 
agglutl n a-
lion-lysis test 
shows It to 
belong to the 
grlppoty-
phosa group. 

The dog has been demons- L. canicola. 
trated to be the source In 
many cases (in the Ne-
therlands and San Fran-
cisco). Men and women. 

Endemic in Sumatra, most- Rachmat. 
ly in plantations, etc. 

Virulence for guinea-pigs in Dog ; it was 
1st passage very small ; impossible ex
increased in the course of perimentally to 
later passages. make the rat a 

or the guinea-pigs which carrier. 
died :the following showed 
leptospiral : 4 +, 5 ±, 
21-; 

In the 1st passage, 5 out of 
27 guinea-pigs died ; in 
later passages, 25 out of 
32 died. 

Virulent for guinea-pigs ; Unknown. 
5 guinea-pigs out of 6 had 
jaundice. 

"" .... 
"' 



Leplooplroall Clinical .,mp/01111 

Salin em lnfec- Of 6 patients : 
tlon. 6 cases. 4 no Jaundice, 

Culturesofstralna 2 w/lh Jaundice, 
obtained from t died. 
the 6 case.. 

Swart v. Tien~n Of t 4 patients : 
Infection. t4 ca- 7 no faundlce, .., .. 7 wllh Jaundice, 

Strains cultlva- 3 died. 
ted from 9 cases. Certain casea are ..,,·ere, 
5 serologically othera mild. 
determined. 

An daman A fe- Of 24 patients : 
ver. 24 cases. 5 no JaundiCJI, 

s trains cultlva- t 9 with JaundiCJI, 
ted from 24 ca- a few died. 
-.. 

Table 11 (continued) 

Epld•mlologlcal 
character I• tic• Slraln 

Endemic In Sumatra, moat- Sallnem. 
ly In plantations, etc. 

Sporadic In Batavia, Ma- Swart van 
c:assar, Borneo, Banka, etc. Tlenen. 
Widely disseminated; men 
and women. 

Found among convicts and Andaman A. 
aoldlen working or patroll-
Ins In mud. CbleOy .In 
autumn. 

.Animal Inoculation 

Moderalelg virulent for gul-
nea-plgs ; at least 2 guinea-
pll!l out of 4 had Jaundice. 

-
Moderately virulent, even 
In the second passage. In 
the first pasaage, t guinea-
pig out of 5 died ; 3 had 
Jaundice. 

VIrulence for old guinea-
pigs ~~nail ; young guinea-
plga ean be Infected ; vlru-
lence lnere- In anceea-
live passagea. 

Ca"l" 

M. rallru brevi-
caudatru. 

M. nonre!Jicru. 

Unknown. 

I"' 
1:1: . ., 
~ 
"' ., -:ll 
0 

"' Cl 



Hasamlfever. 418 Hlllf the patients: of 18 pa
casea. tients who were re-examln

One strain cuiU- ed after a few months, 8 
vated from va- bad eye trouble : jaundice, 
rlous cases. only of the sclerL Case 

falalilll rate \'ery low 
(1.9%)• Opacification of 
the Dilretnu hunwur In 
perhaps 90"/o of the cases. 
Inflammation oftbe glands 
In 20%-

"Leptospirosis lc
terobzmorrba
glca. 

Netherlands : jaundice, 40-
60% ; case falalltg, about 
10%-

Japan : 1,636 cases : case 
falalilg, 4.6%. 

In Harald : 1 ,237 cases : 
ea.e falalilg, 16% to 
29.4%-

Endemic In Nagasakl dur- L. aulumnalia 
lng the autumn ; found Aklyaml A ; 
among peasants, school- the aggluti
boys, potters, etc. Wo- nation -lysis 
men, 30.4%; men, 69.6%; test shows 
sometimes after Wllng In t b a t t h Is 
the water or ftshing ; no 1 t r a I n b e
connectton with the altua- longs to the 
tion of the dwelling In a same group 
hilly or Oat region and no as Rachmat. 
special connection with 
water. 

------
More men than women ; 
contracted through flllllng 
In the water, awlmmlng or 
occupation that brings the 
person In contact with 
water, and through con
tact with rata. In Japan, 
usually along rivers, In 
marshland and by the 
seaside ; seldom In high 
and dry districts ; fr&
quently In coal mines, 
agriculture. 

L. lclerohse
morrhagle. 

Fairlg virulent for guinea- Aklyaml A was 
pigs, all of which were In- first found In 
fected ; those who con- Microtus monh
tracted Jaundice died ; 20 6e/lol ; L. au
contracted Jaundice out of lumna.lb was 
a total of 31!. subsequently 

discovered In 
Apodemua ape-

1 ciosua. Of 210 
field-rats, 11% 
were positive. 

Virulent ; kills guinea-pigs M. norrregicus. 
In nearly 100% of cases M. rallus aluan-
wlth jaundice. drinus. 

Micralus monle-
6e/lol. 

... 
"' ... 
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L. icltrohl!'morrhagire. These diiTerences in animal reservoirs 
may prove to be very important. Another important point, and a 
clear differential feature distinguishing the various epidemics, is 
the serological properties of the leptospiral strains. A further 
diiTerence is the degree of virulence for guinea-pigs. 

Now it may well be asked whether these diseases, which difTer 
clinically and epidemiologically, and in respect of the carriers of 
the pathogenic agents and the serological properties of the latter, 
should be regarded as one disease under the name, for example, of 
Weil's disease. This would appear to be quite unjustifiable. Even 
leptospirosis icterohremorrhagica, as now known, diiTers so much 
from what was originally called Well's disease that the latter name 
would no longer describe it, let alone" mud-fever", nanukayami, etc. 
To assume, as is sometimes done in the Netherlands Indies, that 
there are two diseases-Well's disease and leptospirosis febril~ 
seems even. less logical, for there is no reason why Well's disease 
should be taken separately and all other forms arbitrarily grouped 
together. Names like " seven-day fever" also create confusion. 
Is the seven-day fever observed at Pomona in Queensland, the same 
as the one occurring in Japan 'I Clinically speaking, such does not 
appear to be the case, and it certainly is not the case bacterial~ 
gically, since the Pomona and the 1... hebdomadis strains are plainly 
different. 

If all forms are to be classified under a single item, we would 
recommend one name, that of leptospirosis, which is appropriate 
to all forms and indicates what they have in common. To indicate 
the differences which are so characteristic in some cases, the name 
of the strain could be added in some form or another---e.g., lepto
spirosis grippotyphosa, leptospirosis Rachmat, Salinem, etc. (or 
Rachmat fever, canicola fever, etc.). If a report then came in 
from some hitherto unaffected district that an outbreak of leptospi
rosis Pomona or Rachmat had occurred, exact conclusions could 
immediately be drawn as to the clinical symptoms and the prognosis 
~assum~g that the properties of each strain were accurately known), 
JUSt as m the case of an outbreak of paratyphoid or typhoid fever. 
Table 27 indicates that such a stage has not yet been reached, but 
the blanks on the chart of leptospirosis are steadily decreasing. 



Table 28.-AooLUTINATION·LYsJs REACTION or THE STRAINI 

Sera 

L. I!J"ip- Racb- lctcrohe-
Hebdo- L. eani- Swart morrhagile 

Strain or group poty- Anda- marl is Po- cola Antla- Sail- v. T. mat Akiya-
~eron11 

phosa man B f(roup mona man A nem !ZrOUJl I(TOUJl mtA 10,000 
Titre 100,000 30,000 group 10,000 group 30,000 100,000 

30,0001 30,000 10,000 30,000 30,000 100,000 30,000 
100,000 

130,0001 

30,()(){1 

\ L. grippolyphosa •• 100,000 0 0 0 0 0 0 30-1,000 1,000 0 

Andaman B ..•••. l3o,ooolJt oo,oooll o 0 0 0 0-10 0 100 100 0 

L. hebdomadis group o o l3o,oool 
01 

30 0 0 10 0-1,000 0 0-25 

Pomona •••••••• 0 •• 0 10 0 J3o,ooo l
1 

0 0 0 0 3,000 1,000 100 

10,000 
L. canicola group •.•• 0 0 0-30 0 30,000 0 0 0 0 0 300-3,000 

Andaman A. •• 0 0 •• 0 0 0 0 0 0 l1o,oool 0 0 0 0 0 

Salinem group ••...• 0 0 0 0 300-1,000 o I 30,oool: 0 0-1,000 30 100·25,000 

I 10,000 

Swart v. Tienen group 0 0 0-300 0 0 0 0 100,000 0 0 0 

30,000 10,000 l Rachmat group ••• 0-300 10-1,000 0 30-300 0 0 0-100 0 10,000 100,000 0-301) 

L. A.kiyami A. • ••• 30 10 0 300 0 0 0 0 I 3o,oooll1o,oool 300 

L. autumnalia •.••••• 0 10,000 30,000 
··········--······--·-·· I.. ······ 

L. icteroha!morrhagiee 10,000 

group •• 0 ••• 0 0 • 0 • 0-30 10-30 0-50 10-30 30-10,000 0 30-2,500 0-300 0-2,500 1,000 30,000 
100,000 

a The Intensity of tbe reaction Is expressed by tbe reciprocal of tbe serum dilution. 
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II 

LEPTOSPmOSES OF RATS AND OTHER RODENTS 

· A. LEPTOSPIRAL INFECTION IN RATS 

The first scientific worker to discover spirochretes resembling 
L. icteroh:I!lTiorrhagire in a rodent was 1\IIYAJI!IIA. He found them, 
in 1915, in the kidneys of Microtus montebelloi and subsequently 
in an Epimys (he examined M. rattus alexandrinus and 1\1. norve-
gicus). . 

Feeling still uncertain in the matter, he took the opportunity, 
in 1916, when he again discovered a spirochrete in a Microtus 
montebelloi, to inoculate a guinea-pig with infected material. The 
guinea-pig developed fever and hremorrhages and, in the later stages, 
jaundice, while L. icterohremorrhagire immune serum killed the 
detected spirochrete. MIYAJIMA thereupon concluded that he was 
indeed dealing with a genuine Leptospira icterohremorrhagire. In 
the accessible Japanese literature on the subject, Microtus montebelloi 
is subsequently mentioned ouly as a carrier of L. hebdomadis and 
L. Akiyami A. Thus this single instance of a classical leptospira · 
in the Microtus appears to be a unique case. 

Subsequently IDo, HoKr, ITo & W ANI found the same spirochrete, 
this time regularly, in Mus norvegicus and Mus rattus alexandrinus 
(1916 and 1917). A systematic examination of the organs of the 
rat appeared to show that leptospira! were only present in the 
kidneys. 

In Europe, MARTIN & PErrrrwere the first to report the discovery 
of the leptosipra in one of a group of five Mus norvegicus rats in 
January 1917. 

Shortly afterwards CouRMONT & DuRAND found infected rats at 
Lyons ; STOKES, RYLE & TYTLER discovered them on the British 
front in January 1917, while in the same year RENAUX found them 
on the Belgian front, and MONTI came across an infected rat in 
Bergamo, whilst GRAsso also discovered one in Genoa in 1918. 
In 1918, FROMME published an article on a positive rat found in 
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the German· lines, and UHLENHUTH & ZuELZER followed with 
an article on the infection-index of 110 rats in Berlin. After this, 
the rat was gradually shown to be a carrier of leptospira in all 
parts of the world. 

The annexed Table 29 shows, as far as we know, where and in 
what year rats were found to be infected with lepfospirre. It will 
be seen later on that all the organisms are not the genuine L. ictero
hremorrhagire. For instance, in Japan, the Netherlands, the 
Netherlands Indies, the Federated Malay States, the·:_Andaman 
Islands and Queensland, rats were found to be infected ~ith other 
strains of leptospirre. 

· 1. METHOD OF INVESTIGATION 

The following methods of investigation are used: 

A. Direct Examination of the Kidneys, Other Organs or Urine. 

1. Dark-ground microscopic examination of tissue or urine 
(Ino, HoKI, ITo & WANI) ; 

2. Staining of the kidney substance or urine sediment, with 
Giemsa. Fontana-Tribondeau, Burri stains, etc.); 

3. Sections of organs stained by Levaditi's process ; 
4. Dark-ground microscopic examination of the mucous 

membrane of the bladder (ScHWETZ, ScHWETZ & KADANER). 

B. Serological Tests of the Rats' Serum. 

1. Determination of the titre of agglutinins and Iysins 
(methods of Martin, Pettit and Vaudremer, SchiiiTner and 
others); 

2. Rieckenberg's adhesion-test as adapted by Brown & 
Davis, and others, or complement deviation. 

C. Animal Inoculation. The experimental animal usually chosen 
is the guinea-pig ; mice may be used for special purposes {BESSEMANS 
& THIRY). The experiments can if necessary be completed by 
testing the immunity of the surviving experimental animals {NicoLLE 
& LEBAILLY). 



Table 19.-INFRCTION INnnx OF Rns IN VAntous Pt.Act<s 

Numher -
Number M•lhod of exa- + %+ tnvestlgatlfln mlnt'd 

-- -----~ 

Arnertoa 

1917 Nooucut New York Sewer rat 7 to 8 .. JoBLJNo & EoosTntN Nosh'Yllle, Tenn. 100? + 10 .. BBAUREPArns, AnAoA.o Rio de Janeiro 6 1 
1918 NEILL Washington + 

RIBEYRO Lima (Peru) M. rallus fully-grown, 6 2 !"" .. 
rrl 

young 8 0 "0 ...; 1919 j Nooucur Guayaquil 24 67 0 
30 1 dark-ground 

(/) .. I A. 0TTERAAN Chicago "0 -1920 CARINI Sio Paulo 1 !no c. , 
SMILLIB 41 4 lnoc. 0 .. (/) 

" " rrl .. lllcDowsLL Rio de Janeiro + lnoc. (/) 

1921 GUITERAS, LKBRBDO 4 HOFFMANN 

I 
Havana 

1922 \VADSWORTH, LANGWORTHY, 
I 

STEWART, Moons, CoLEMAN I Albany, N.Y. 121! 22 17.2 
1924 RoBINSON ! Baltimore Ill. norvtgicus tOO 7 dark-ground 
1926 CAMERON Toronto 25 lnoc. 
1927 WALCH 1 Baltimore M. norvegicru 51 17 33 dark-ground and 

Jnoc. 
I 

' 40 dark-ground and .. 1 LANGWORTHY .t lllooRB Albany, N.Y • 
I 44 Jnoc. serol. 

1928 IITURBB a: GONZALES Caracas frequent 
1930 M. DowELL, B. DB CARVALHO, 

G. TRAVASSOS Rio de Janeiro + 
1931 J. R. RIDLON Son Francisco M. norotgicu• (fully- 50 17 3t dark-ground 

grown) 
M. rallus alnandrinus 64 2 3 dark-ground 



.. 1.. .J. PAWAN Trinidad Cbletly old rats 120 32 26.6 
1932 C.a.Rao Noao.a. Guayaquil 2 
1934. E. CHIODI Buenos Alres 2 lnoc. .. R. PAEZ Santiago, Chile I M. noroeglcu• 25 lnoe. 

M. raiiUI 
1935 .. I .. 253 37 serol. 
1937 IIIEYER, EDDIE .t ANDERSON San Francisco 111. norvtgicUI 420 139 33 

M. r. alt:randrinu• 
M. rallus rallus 

Africa 

1917 NICOLLE .t BLANC Tunis ' Rats I 119 0 .. NICOLLE .t LEBAILLY Tunis M. norvtgicus (slaughter-
house) I 34 20 inoc. 

M. norvtgicUI (outside the. 
town) 8 0 lnoc. t"' 

111. raltus alexandrinus 3 0 lnoc. t'll 

"' 28.5 Immunity test -! 
0 1918 I L'HERITIER Algiers 111. norvegicus rJI 

"' Summer ; In suburb 3 -::0 
Winter ; In suburb 6 0 

rJI 
Harbour 0.5 inoc. t'll 

rJI .. LEOER .t CERTAIN I Dakar M. rallus aluandrinUI I 
M. rallus 

I 
120 0 

I Tunis 
111. norvtgicus 

1919 G. BLANC 107 12 11.2 

I 
Slaughter-house 15.7 
Harbour 9.9 
Town 6.6 

1930 FoRSYTH .t GOHAR , Cairo M. rullus alexandrinus 64 2 dark-ground ; 

I , without lnocu· 

I latlon. ... 
"'' ..... 



Table 29 (continued) .. 
uo .. 

I Number I Number I %+ Method of exu- · lnve•UWttlon mined + 

193t J. SciiWRTZ Stanleyvllle 
Ruts 190 0 
Mire 136 0 

" 
SCHWR1'Z & 1\.ADANER 

" 
Rats 50 10 <lark-ground 

Asia 

11\fi\'AJIMA 

t"' 

Japan: tT1 
"0 

1915 I<yushu Microtus monlebelloi 1+ 
.., 

lloo, HoKI, ITo, WAN! 
0 

1916 M. rallu& alexandrinu• 86 39.5 mlcr, 32.4% "' " "0 
M. norvegicus lnoc. 7~{, -:ll 

1917 M. norvtgicus 149 40.2 0 Jno, KoKJ, ITo, \VANI 
" "' M. rail us alu:andrlnus 24 8? tT1 

"' " 
SA. ITO I<yoto 50 

1918 Joo, ITo, WANt Fukuoka Micro/us monlebellol 5.3 
1922 ltfATZUSAKI I< yo to 110 40 
1925 KosHINA, SHtAZAWA, KrTAVAMA Shlzuokn Micro/us monlebdlol 10 1 10 
1930 INOUE M. norvtgicul 71 12 17 Rieck en berg 

M. ra/lus 43 5 12 
1933 ABE .t cole ·gue' ~lasarnl district 926 wild rats 

(Nagasaki) (In particular A pod emu• 71 7.7 dark-ground 

sp.sp.) 

1935 KANEKO, KoToRn, AOKI and Hasaml district Field ra/1: 
previous Investigaton 

~ M.-,1~• 722 0 0 
111. rallus aluandrlnu1 103 1 1 
Apodemus •P· . 1668 238 14.3 
Microlul monle/H/Io/ 25 1 4 



town of Nagasaki i Howe rail: • 
111. norVtgicus 40 0 
AI. rallw alaandrinus 291 0 
Sunc. catrul 6 0 
var. riulsuanus .. AoKt, KANEKO, :P.fontMOTO Hasaml district Field rats 50 14 28 dark-ground 

16 32 + animal inocuL 
20 40 culture 
18 36 aggl.-lysis test 
42 84 Rieckenberg test 

1927- FLETCHER F.M.S. 111. rallus diardil 26 
1928 M. rallus griseiVtnler 0 
1931 TAYLOR a: GOYLE Andaman Is. House rats 7 0 

Field rats 22 0 .. .. (according to t"' 
ALSTON 4 BROWN) Rangoon Nesobia bengalensis 31 43 t'l1 

'1:1 
1928 EARL B. Mc.KJNLEY Philippines Wild rats 1 ""! 

0 
1931 R. KNOWLES Calcutta M. norvegicw 193 dark-ground or "' '1:1 

Nesobia sp. 2 culture -:ll 
1934 FARINAUD Cochln-China high 0 

"' 1935 HAsLt, TouLLEC, V AUCEL Hanoi 142 4 2.7 inoc. t'l1 ., 
1937 ANDERSON (letter to Taylor) Bombay M. norvegicus 100 32 32 kidney 

(according to ALSTON 4 BROWN) Gunomya varius 100 7 7 
M. rallus rallus 100 0 

1922 MENDELSON' l Siam ? 1483 8 0.54 
Netherlands Indies : 

1919 HoES EN Batavia M. noruegicus 1 inoc. post mor-
tern 

1920 FLU Batavia M. norvegicus 35 2 lnoc. 
1924 KouwENAAR S.O.K. Dell M. rallw diardil 30 2 post mortem 
1927 SARDJITO 4 PosTMus Batavia M. norvegicus 23 17 cult. lnoc. dark- .,. 

M. rallus "' 17 0 ground "' 



Table 29 (continued) 

Number I Number %+ Method of cxu- lnve•tlgatlon mined + 

1929 FISCHER PI nang M. norvegicus 111 20 dark-ground .. .. .. M. rallu• d/ard/1 89 6 6.5 dark-ground 

' IIIERTEN9 Wcltevreden + I I 7 cult. 350 
216 12 

1930 SARDJlTO Macassar M. norveg/cu• adult 
134 0 

young .. SLOT Bcllnjoe M. norveg/cu• 7 0 dark-ground 
1931 BoELENS Semnrang 30 cult. .. KIRSCHNER Bnndoeng M. rallu• d/ard/1 260 + cult. lnoc. 
1932 SLOT & v. d. WALLE Bangklnang House-rats 40 0 
1933 JlfOCHTAR Scmarang M. norvegicus 20 40 cult. 
1936 SARDJITO, 1\fOCHTAR, WIRASMO Ambarawa M. rat/us brev/caudalus 104 21 

12 adult 50 cult. 
42 7 

young .. .. .. M. rallu1 diardil 9 0 • I . 
Europe 

1917 COURMONT & DURAND Lyons M. norvtgicu& 50 5 10 lnoc. .. lllARTIN & PETTIT Rlcquebourg M. norveg/cUI 5 1 lnoc. .. JILutTIN & PETTIT Lor lent M. norvegicUI 12 1 inoc. .. liLutTIN & PETTIT Renne~ M. norvegicus 1 1 inoc. .. MoNTI Bergamo + .. 1\ENAUX Belgian army 1 



.. STOKES, RvLE & TYTLER British army 9 5 
1918 Coi.ES Bournemouth M. norvegicru 100 9 9 microscope .. FROMME German army 67 1 

•• GRASSO Genoa sewer-rat 2 !no c. 

1917 liiARTIN & PETTIT 1\larseillrs M. norvegicus 
30 0 lnoc. 

a few black rats 

1918 .. .. M. norvegicus 30 at least 

2 
1919 DALMAU & BALTA Barcelona 15 13 • .. Fot'LERTOS London M. norvegiws 116 43 

M. rallus 7 2 .. L'HLENHUTH & ZUELZER Berlin 101 10 10 dark-ground and 

lnoc. 

1920 STEFANOPOULO Paris (Bievre) AI. norvegicu• 10 3 lnoc. 

1922 A. BALFOUR London M. norvegicus 154 13.6 urine 
M. rallus 15 0 22.6 kidney 1:"' 

CARRIEU & SOLLIER 1\lontpellier 20 1 [T1 .. 
~ .. PEREIRA DA SILVA Portugal !If. norvegicus. 12 1 inoc. 0 

1922 SIGALAS & PIROT I Bordeaux 3 2 til 
"0 

STEVENSON London 100 30 30 -.. 
" 1923 ANIGSTEIN Poland 42 4 dark-ground 0 
til .. .. .. Slaughter-house 47 9 [T1 
til .. .. .. Town 23 0 .. GHETTI Faenza 13 2 .. JIIAGGIORA Bologna ? + .. SCHUFFNER & KoENEN Amsterdam M. norvegicus 207 58 28 dark-ground and 

lnoc. .. .. Amsterdam M. rail us 29 1 3 
1924 G. BucHANAN Scotland Rats, field-mice .. ETCHEOOIN La Valette Slaughter-house 53 4 7.5 lnoc. .. FISCHER Amsterdam M. norvegicus 182 38 21 .. J. SMITH Aberdeen 24 .. 

"' -



Table 19 (continued) ... 
~-... 

Number Number Moth~ of exa· + %+ lnvaUgatlon, etc. mined 

1925 SoESILO Amsterdam M. noruegicus 401 45 10 .. TAKAKI Vienna 8 2 dark-ground. 

1926 CERRUTTI & REITANO Turin 100 0 lnoc, .. UnLBNHUTH & GRossMANN Frelburg In Brelsgau 51 15.7 dark-ground an d 
lnoc. 

1927 54 10 .. .. BROWN & DAVIS London 100 36 36 .. BucHANAN Scotland M. noruegicus 166 61 36.7 
Field-mouse 1 + 

1929 A. llliDDLETON Oxford 41.7 .. SsrNJuscHJNA Moscow 60 8 
1930 5.JOEIB PROEHOEMAN M. nor!Higicus 64 32 50 

M.rallus 16 0 
1931 J. p_ BIJL & G. KORTROP Utrecht Rats 167 20 .. LA \'ERONE & STUMPP Nancy M. noruegicus 100 14 14 
1932 CAMJNOPETROS , Athens 146 40 27.3 

j Piraeus 120 0 
ERBER Paris 26 2 .. 
JORDE Lisbon 9 9 .. 

70 2 3 
KUNSTEIN Frelburg M. nor!HigicWI 19 8 .. 

1 
LEPINB ~ Piraeus M. noruegicUJI 120 -.. 

Athens· M. norvegicua 13 -
Syra M. nvruegicua 6 4 .. PETZETAKIS I Syra M. nor!Higi cua 5 5 lnoc. 

.. H. LOREY I Germany 32 8 25 .. PETZETAKIS & K YRIAZIDES I Athens 90 3 3 

• • 



1933 G. BASILBWSKI Kiev 91 30.7 
•• BESSEJIANS, THIRY Brussels Sewer rats 57 22 39 

Canal rata 84 27 32 
House rats 46 0 
White laboratory rats 50 
Rats from attics 
House mice 17 0 .. BBSSEMANS, THIRy' TIELLIEU Sewer rats 84 27 32 .. KISTER Hamburg 9.6 .. SPINELLI 4 MARCHESI Rome M. noriJt!gicus 53 2 3.7 .. UHLENHUTH 4 ZIMMERMANN Tame white 33 17 serol. lnoc. 

1934 OLIN Stockholm 1931 111. norocgicus 
(Stockholm) 7 3 inoc. 

1934 111. norocgicus 26 0 
(Stockholm) 92 6 6 lnoc. 

t"' 
1934 111. rallus (Stockholm) 11 0 [11 

REITER Hamburg 14 'll .. 
"'' 1935 J. v. d. BoEDEN Utrecht Wild rata 11 6 serol. 0 
til 

SPINELLI 4 MARCHESI Rome 3 'll .. ... 
1935 SAND US, BA YARRI, MoNTOLIN- Valence 111. norvegicus 33 1 :c 

0 
VoLANT, SABINA M. rallus aluandrinus 2 0 til 

[11 .. M. ZUELZER Denmark M. norocgicus 91 23 45 til 

M.rallus 2 
1937 BROWN (ALSTON 4 BROWN, Oxford (England) Apodemus sylvaticus 36 0 

1937) 

.. I MALMGREN Sweden + .. I WIRTH VIenna M. norveglcus 166 9 35.5 

I 
Arvicola arvicola 45 6 13.3 
M. musculus 24 4 16.6 

1937 I ADAMSKI Kattowlce 10 

... 
m 

"' 



Table 29 (continued) 

'N\ ' I I tmber ' Number ; %+ 1 
MethmJ of CXH• , 

m1ncd i + j lnvciUI(RUun. etc. 
-·- -·- --- --- .. ---- -r:1 

Oceania "tt 
...; 
0 

Queens lund 111. """'"glcus "' t9:U COTTKR & SAWRns "tt 
111. ru/lus rullus -(Ingham) 60 20 33 dark-ground :;:l 

llf. rullu• ulexandr/nu• 7 + 0 

"' llmrdltula s,,_ r:1 
I ,. " "' according to ALSTON & BnoWN 11. culmurmn heavily 
I 

lnlc~cdl I 
85 19:17 , JoUNSON, BROWN .t DI<IIIUCK Brisbane Wild rnts 2.3 I mlerose. 

' 
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D. Cultures. Cultures can be made by setting pieces of tissue 
or a loopful of the material in a culture medium. For the 
composition of the various culture media, see among others MARTIN 
& PETTIT, and UHLENHUTH & FROMME. 

Many investigators, however, combine various techniques, usually 
animal inoculations followed by one or several other tests. 

Observations on Methods. 

A. At Amsterdam, kidney substance is microscopically examined 
with dark-field illumination in a drop of water on a cover-slip, 
objective D, eye-piece IV, Zeiss. If leptospirre are detected some 
of the kidney emulsion is injected into a guinea-pig, so that the 
strain can be isolated and identified. The advantage of this method 
is that the preparation of the slide and examination take little time. 
It is necessary to scrape ofT a good deal of the surface of the kidney 
(only of the cortex, however), as the leptospirre are only found in 
foci in the convoluted tubules. Owing to this localisation, it is 
advisable to examine both kidneys. Even then, positive rats may 
not be detected if very few leptospirre are present. Some of the 
latter may be detected, however, if substance from all the kidneys 
which are negative under the microscope are inoculated into guinea
pigs. Even greater completeness can be attained by making 
cultures from the renal cortex and by serological testing. 

The microscopical examination of urine or urine sediment with 
dark-field illumination, though very easy does not yield any better 
results, as leptospirre may not be present in every ·sample of urine. 
Besides, they die relatively quickly in acid urine and are then 
sometimes difficult to detect. In any case, the urine must be 
examined while it is still as fresh as possible. 

B. Various research workers have demonstrated infection in wild 
rats serologically (BROWN & DAvis, 1927, LANGWORTHY & MooRE, 
1927, ZIMMERMANN, 1930, ERBER & PROEHOEMAN, 1934, REITANO 
& 1\loRSELLI, 1935) some of them reporting the titre obtained, 
which appears at times to be very high. Thus ZIMMERMANN 
found that 37 out of 85 Mus !'orvegicus rats. yielded a titre 
of 1:400-1:5,000 ; there was even a case of 1:12,000. SJoEIB 
PRoEHOEMAN, at Amsterdam, found that one out of 12 carriers 
gave a negative reaction and the others gave values of 1:50-1:2,500, 

17 
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while 21 out of 22 non-carriers gave a negative reaction and one 
gave a value of 1:2:>. BESSDL-\:-oS & THIRY found that some sewer 
rats in the Brussels district had a titre of 1:2,000-1:5,000, while 
P.-\EZ (Santiago, Chile) obtained positive reactions with 37 out of 
253 rat sera the titres ranging from 1:20 to 1:3,500. As will be 
seen later on, the serological method gives many positive results, 
more, for example, than animal inoculations. There are, however, 
also objections to this method : 

1. With very low titres it is difficult or almost impossible to 
say which reactions are specific and which aspecific ; 

2. It is not known for certain whether the rat serum can lose 
its reacting properties after a while, as has, for example, been shown 
to be the case after human infections in the Netherlands Indies. 
This would appear to be true of rats also, as some of them are found 
to be leptospirre-carriers without giving a positive serum reaction 
(PRoEHODLo\N, ZnniEtUIA.'I:-;). \Yhilst serological tests may thus, 
on the one hand, fail to detect certain infected rats, they may, on 
the other, occasionally give a positive result in the case of rats 
which do not harbour the leptospira (ZnntER)IA..'i:-o). 

C. Injections into guinea-pigs of organic substance finely ground 
up in saline solution or of a culture, may be given subcutaneously, 
intraperitoneally, intracordially (UHLE:-IHL'TH) or into the liver 
(v. n. YELDE). The material may be instilled in the eye, or it 
may be mixed with food or sniiTed. 

In this way, only strains which are pathogenic to the guinea-pig 
can be detected. It should be noted, however, that when only a 
few leptospi.rre are present in the kidney, they are sometimes not 
detected by examination ·with dark-field illumination or staining, 
whereas they are brought to light by animal inoculation. Further
more, strains which are scarcely, if at all, pathogenic can still be 
detected in the guinea-pig, if it is systematically examined, even 
though it may not appear to be ill. For this purpose, peritoneal 
fluid or blood should be examined daily with the dark-field illumi
nation and the urine similarly controlled after about ten days. At 
Amsterdam, 109out of 121 rats ~hich were microscopically examined 
and found positive in the course of the past three years were also 
shown to be positive by animal inoculation. In 106 of these . h 1 · . cases, 
t e eptospJ.I<e killed the guinea-pig ; only 3 guinea-pigs recovered. 
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This indicates a high degree of virulence. The remaining 12 showed 
no trace of disease. The reason for non-infection was not investi
gated; it may have been the small quantity injected, the lack of 
virulence or the presence of a variety of leptospira other than the 
classical one. 

When other leptospi~.g., L. canicola-are used, it frequently 
happens that all the experimental animals remain alive after the 
first inoculation; though they are all infected, as an examination 
of the peritoneal fluid, blood or urine or a subsequent inoculation 
with a virulent strain will show. 

It would appear that not only should small guinea-pigs be used 
for the test but that, in addition to this, not every guinea-pig is 
receptive. 

D. Renal cortex cultures give very good results (AoKI, 1\IocHTAR, 
SARDJITO and many others). Here again, both kidneys should be 
used. 1\IocHTAR, for example, found in Semarang that, among 
20 rats, 40% were positive ; SARDJITO, 1\IocHTAR & WIRAS~Io found 
that 21% of 104 rats from the Rewa Pening -district were infected. 
Figures comparing this method with the others are furnished by 
AoKI, among others (see Table 30 A). From one point of view, 
this method of examination is not as satisfactory as the dark-field 
method, as several days or weeks must elapse before results are 
obtained. The result is sometimes obscured through mixed bacterial 
infections often found in rats. 

Table 30 A shows that animal inoculation gives the smallest 
numbe·r of positive results. The largest number is obtained by 
serological tests and cultures. The dark-field method of investiga
tion yields results which are half way between those of the serolo
gical method and animal inoculation, but it has the great advantage 
that results are obtained within ten minutes. Thus, it is obviously 
advisable to combine the various methods as is strikingly shown 
by Table 30 B. 

2. DIFFERENCE IN THE INFECTION-INDEX 
oF OLD AND YouNG RATS 

The difTerence in the infection-index of old and young rats has 
bt'en noticed by various investigators (MARTIN & PETTIT, RIBEYRO, 



7'uh/t · JO.-CoMrAmsoN oF Hl<SULTS onTAIN liD WITH OIFFBRRNT MJ<THODI Oil INVBITIOATIOM •oR DBTBCTINO LBPTOIPIRAL IMPBCTIOM 
A, 

I 
Micro-

Number ICO~Icully Scro· Anlmnl 
(tbtr ·Hold i lolo(l- lnoculu.- Cultures DF+A A+ J 

of rntA kidney cully tlon 
examl11ed IUOMtHilCl') 

% % % % % % -
luo, HoKr, ITo & WANt • , •• 1916 86 32.4 7 DF +A 

NrcoLLR & LrmAILLY •••••• 1018 3·1 20 25 A+ I 

SMILLIE ................. 1920 41 10 75 A+ I 

RoBINSON ............... 11124 100 7 4 DF +A 

WALCH .................. 1026 51 211 12 33 DF +A 

LANGWORTHY & 1\fOORE , •• , 1927 ? 40 60 aerol. direct 

Fons\'TH & GouAR ........ 1030 64 2 0 DF +A 

ZIMMERMANN , •• , • • • • • • • • • 1930 115 46 40 aero!. + A 
INOUE ••••.•••••••••••••• 19:10 114 2 18 15 8 serol. OF + A. 

culture. 

REITANO & l\IORSELLI ..... 1935 ? 44 40 serol. + A 
AoKr, I{ANEKO, MoRIMOTO •• 1935 50 28 36 40 32 aero!. DF mostly 

culture•. 
-. 

OF= dnrk-Oeld illumlnntlon, A - anhnnl experiment. I = Investigation of Immunity, 

D. 

lJrlne J(idnl'y Animal . 
micru"c. mlcru"c. expcrlmcnb Culture• 

SJoEtD, PROEHOEMAN • , , • , • 1930 43 17 + 
26 -,of these 8+ 

18-. or these 5+ 
13 -,of these 1-1 

12-

17 + 8+ 5+ 1 = 31 positive 

- 72%. 

... -:, .. 
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SMILLIE, etc.). ScHUFFNER & KuENEN investigated the propor
tions, using a large number of rats and adopting the length of the 
rat as their standard, those longer than 20 em. (excluding the tail) 
being classed as adults, and those less than 20 em. in length as 
young rats. Of 207 Mus noruegicus rats, 28% were found to be 
infected ; the infection index was 45% among those longer than 
20 em. and only 2.4% among those shorter than 20 em. Subsequent 
investigations by various workers in the Institute confirmed these 
results (see Table 31). 

The results were also confirmed by MIDDLETON (who found that 
41.7% of the total number of rats were infected, whereas the figure 
for fully grown rats was 56%, SARDJITO, KuNSTEIN, CoTTER & 
SA WERS, KANEKo, KoToRn, AoKI, and also ALsToN & BROWN. 

3. WHAT RATS ARE THE MAIN LEPTOSPIRA RESERVOIRS? 

Table 32 gives a brief outline of the extent to which certain rats 
(field-mice and mice) are found to be infected. 

These figures cannot, however, be compared without certain 
qualifications. The composition of the groups from which they are 
calculated is not always the same in respect of age, and is in some 
cases unknown. Furthermore, different investigators have used 
diiJerent methods. 

The frequent difference in the infection-index of Mus noruegicus 
and Mus ratlus noted by the same investigator deserves, however, 
to be noted (e.g., IDo and his collaborators, NrcoLLE & LEBAILLY, 
ScHUFFNER & KuENEN, SARDJITO & PosTMus). The place at 
which the rat is caught should also be borne in mind (see Table 33). 

4. DEPENDENCE OF THE DEGREE OF INFECTION 
ON THE PLACE OF CAPTURE 

It has sometimes even been reported that infection among rats 
is confined to special groups r· clans", .. lots"). Thus, LAV!>RGNE 
& STUMPF found in 1931 that, of 24 rats caught in a sewer at 
Nancy, 7 were carriers, whereas there were no carriers among 12 rats 
caught in the Medical School. Rats caught in cage traps, were, 



Table 31.-INPRCTION·INDRX OP M. norllf.glcu• 

TotRI numbor of rata JIUII\'•J(rown •1•..clmens 
over 20 cm1. 

Youn" •~celmen• 
under 0 em•. 

gxamlned Pooltlve l"o•ltlve Examined l'oolllve Pool live Examined l,o•lllve l"c,.ltlve 
% % % ----

ScnuFFNER .t I<uENBN •• 1923 207 58 28 124 56 45 83 2 2.4 
F'JsCHER ••••••••••••• 0 1924 182 38 21 134 36 26 48 2 4 
SossJLO •• 0 •••••••• 0 •• 1925 401 45 10 231 40 17 170 5 31 
SJoEJB 0 0 ••••• 0 ••• 0 ••• 1930 64 32 50 47 31 . 66 17 1 6 
1933-19~7 •••••••• 0 •••• 521 154 29.5 383 144 37.6 138 10 6 

I 1,375 327 23.8 919 307 33.4 456 20 4.4 

INFECTION·INDEX OP AI. ral/ua 

SCHUFFNER .t KUENEN •• 0 • 0 ••••• 29 1 3 
SOESJLO 

0 0 • 0 ••• 0 ••• 0 •••• 0 •••••• 15 1 
SJoBJB PROEHOEMAN •••• 0 ••• 0 ••• 16 0 
1933-1937 

•• 0 ••••••••••••• 0 • 0 0 •• II 1m all 0 
1 large 1 

-
70 3 
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moreover either all carriers or all free from infection. This is 
accounted for by the fact that rats in a cage infect one another 
(TROISIER & BoouiEN, UHLENHUTH & ZIMMERMANN). It ·also 
seems very probable that rats infect their immediate environment 
most heavily and most readily. 

5. CoRRELATION BETWEEN MURINE AND Hu~JAN LEPTOSPIROSES 

Ioo and his collaborators were able to prove that the districts 
and mines in Japan where rats showed a high infection index were 
also those in which most cases of leptospirosis icterohremorrhagica 
occurred. The same was established in Rotterdam, in the neigh
bourhood of the Tiber and Aniene {MARCHESI), in Leipzig 
(SEIFFARDT), etc. 

Another kind of concomitance (which cannot be expressed in 
figures) has been observed in some. districts in which infection 
among human· beings was found to be caused by some particular 
strain of leptospirre, which is also found in the local rats. Thus 
in Japan L. hebdomadis was detected in both human beings and 
1\licrotus montebelloi and the Swart van Tienen strain among both 
human beings and rats in Batavia. 

Examples are plentiful, however, to show that a strong infection 
among rats need not cause an epidemic of the disease among human 
beings. 

In Genoa, where GRAsso found infected rats, the disease was 
unknown among human beings. The same is true of New York 
State, where the infection-index among rats is very high (40% direct, 
60% serological), of Baltimore (LANGWORTHY & MooRE), and of 
Trinidad (PAWAN). KANEKo, KoToRn & AoKI were similarly 
unable to establish any connection between infection in rats and 
in human beings. In Amsterdam, with its 800,000 inhabitants, 
where the rats are strongly infected, only about 4-12 cases occur 
every year. 

It has been wondered whether these inconsistencies might not 
be due to the fact that, in such cases, the strains are not virulent, 
but this is not borne out by facts. LANGWORTHY & MooRE found 
that all the strains in the New York State were virulent, and this 
is also the case in Amsterdam. In Trinidad, of 32 isolated strains, 
30 were pathogenic to guinea-pigs. 



--
1917 .• 
1918 •• 
1919 .. 
1920 .. 
1922 .. 
I 
1 
9:!3 .. 
924 .. 

924 .. 
!124 .. 
924 .. 

1 
1 

1 
1 
I 
1 

925 .. 
925 .. 
927 .. 

927 .. 1 

19 
19 

29 .. 
30 .. 

30 .. 19 
19 30 .. 

Table 32.-VAnmTma OF RAn, ETC., POUND INFF.CTJID WITH LBPTo~PmA!I 

M. norveglcu1 M. raUu1 
1\1. ,,,,,, M. rallru 

alezandrlnu• dlardll 
-----

Numher % Numhc:or % Numher % Number % 
--- - .. - --- ---- --- ---- ----- - --- -----. 
lno, HoKt, Ioo & WANt Japan 149 40.2 24 8? 
NICOLLE & LEDAILLY Tunis 34 211 ' 0 
FouLRRTON London 116 37 7 28.5 
Ft.t' Rntuvla 35 5.7 
BALFOUR Enl(lnnd 154 13.6 15 0 
ScniiFFNER & KVI<NEN Amstcrdum 207 28 
FrscnER Amsterdam 124 a. 45 2!1 3 

182 21 
134 a. 26 

HoOJ<RTSON Baltimore 100 7 
BucHANAN Scotlanrl 166 36.7 
J\.OUWENAAR Dell 30 6.7 
SOESILO Amsterdam • 401 10 15 6'.7 
KosiiiNA, SHtOZAWAt KtTAYAMA Japan 
FLETCHER Federated Malay Coun- 26 

States • try 
SARDJITO & Posncus Data via 23 17 17 0 
FISCHER P. Plnung 111 20 
SARD.JITO MaCIIssar 350 7 . 

216 a. 12 
SJOEIB PROEHOEliiAN Amsterdam 64 50 16 0 
INOUE Japan 71 16.7 43 11.6 



1930. ·I FoRSYTH .t GoHAR Cairo 

1931.. TAYLOR .t GovLE Rangoon I 

1931.. RIDLON San Francisco 50 

1931 .. LAVERGNE &; STUMPFF Nancy tOO 

1931.. R. K"OWLES Calcutta • 193 

1933 .. BESSEMANS & THIRY Belgium 37 
84 

1933 .. 1\lOCHTAR Semarang 20 

1935 .. KANEKO, KoToau, AOKI Hasaml District• f. 722 
h. 40 

1937 •. SARDJtTo, MocHTAR. WIRASMO Amharawa• 

1937 .. ANDERSON Bombay' 100 

1937 .. CoTTER Queensland • 

1937 .. CLAYToN, DEnRICK, CtLEsTo I .. 
1937 .. WIRTH Vienna 11 

a. adult. 
r. field. 
b. = bouse. 

1 et Microtus montebellol, 10, 10%; 
• M. gri&eioenter ? , 0 + % ; 
• Nesobia bengalensls, 31, 43% ; 
• Nuobia ~ngalen.si.s 7, 2 + ~ 
1 Sunc. caerul. var. riut.suanus, 6, 0% ; 

MirrrJIW monlebellol, 25, 4% ; Apodemw ap., 166M, 14.3% ; 
• Af. r. brevicaudulw, 104,21%; M. r. breuicawltdu.s (adulles),12, 50%; 
' Gunomys uariu&, 100, 7% ; 
' M. norwgicus, M. ratlua rallu&, M. ra1tu1 all·xandrinw : 60, 30% ; 

Bandicola : 7, 100% ; 
1 R. culmorum, stron~ly infected. 
• Aruicola aruicola: 45, 13.3%; !tfw mwculw: 24, 16.7%. 

64 3 

34 
14 
0 

59 46 0 
32 
40 
0 f. 103 1 

0 h. 291 0 
9 0 

32 100 0 



Table 33.-DJFFIUIENCill IN INFECTION•INDilX ACCOIIDINO TO PLACK WIIJ<IIB POUND 

I. 
Pluce where found Jnleetlon·lndex 

---- ---------·--- ---· -
1917 ..••. Nu;oLLB & DLAN<: Tunis 91 M. norveglcua In native quarter 0 Feb. March 

NJCOLLB & I .JlOAJI.LY Tunis :14 M. norJ..,glcua Slaughter-house 20/25% Oct. Nov. 
1918 ...•. LHRRITJJlR Algiers 159 M. norveg/cua Suburb 3.8% 

50 M. norveglclll Harbour 0.5~:, 
1923 .•..• Scnii>·FNBR & KuBNBN Amsterdam 35 M. norveglcua Slaughter-house 26% Only adult. 

65 M. norveglcua Zoological Garden 51% Only adulll 
1923 ....• ANJOSTBJN Warsaw 47 Slaughter-house 19% 

23 Town 0 
1932 .•.•. CANJNOPBTROS Alh~n• 146 Generally 27.3% 

56 Tbemlstocles atreet 41% 
40 In outlying part of town 5% 
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LEI'TOSI'II!AL LESIO:-oS OF THE KID:-oEY IN THE IIAT 
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It is possible, however, that, in one case, the pll of the surface 
water, its organic matter content, etc., is more favourable to the 
existence of the leptospirre than it is in another, and that the risk 
of human infection varies accordingly. 

Furthermore, the habits of the population also affect the frequency 
with which leptospirre can infect man (consider, for instance, the 
foci of leptospirosis which develop among human beings in Syra 
and Lisbon through the drinking of infected water, and among 
fishworkers in Aberdeen, etc.). Finally, discrepancies may be due 
to failure to recognise the disease. 

6. How LONG CA.~ RATS BE CARRIERS ? 

During the first years of investigation, in Japan, the maximum 
period was found to be 63 days (loo and his colleagues, November 
1916) ; GARNIER & REILLY found the period to be 103 days, and 
RoB~SON noted that white rats were carriers for at least 4 months. 
In Amsterdam, wild rats were kept under observation for as long 
as two and a half years, during which period they regularly passed 
out leptospirre in varying quantities. 

7. LoCALISATION OF LEPTOSPIR.£ IN THE fuT"S KIDNEY 

ScaiiFFNER & KuENEs, among others, examined Levaditi stained 
sections of the kidneys, and found what STEvENSON had depicted
namely, that the leptospirre are discretely localised. The whole 
section must therefore sometimes be examined for them to be 
discovered. They are found exclusively in the convoluted tubules 
of the renal cortex and only here and there (see photographs). 

The leptospirre lie in the lumen of the tubules on the epithelial 
surface, sometimes in a close hetwork pattern which projects some
what between the cells, so that star-shaped patterns are formed. 
They are never found in the tissue proper, except in the acute 
s~g~ ; when the disease is chronic. the leptospirre are already 
elimmated, and are hence actually outside (on the surface of) the 
body cells. Living on the epithelium, it multiplies, and passes 
with the urine into the bladder and so out of the body. 
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Leptospirre are found in such large quantities in the urine that 
their appearance is that of a dense culture. Then abundance may 
vary, however, in one and the same animal. The results depend 
inter alia on the degree of acidity of the urine. According to 
ZuELZER, the leptospirre die more rapidly in acid than in alkaline 
urine. In the latter, they can remain alive for 24 hours (observed 
at Amsterdam). . 

Similar conditions in the kidneys were described by Kl.ARENBEEK 
in dogs and by DINGER in tame mice. 

8, PATHOGENICITY OF LEPTOSPIRA;; FOR THE RAT 

It was first thought that the rat though infected with leptospirre, 
did not actually become ill from the infection. MARTIN & PETTIT 
observed, it is true, that rats with leptospirre frequently had an 
enlarged spleen, but as old rats often show such organic lesions, 
they did not feel justified in drawing any conclusions from this. 

When, however, as frequently occurs, leptospira-carrying rats give 
a strong serological reaction it is fair to assume that they have 
had a general infection. Finally, experiments have shown that 
the young sewer-rat is easily infected, presents leptospirre in the 
circulating blood, and sometimes even has jaundice (Amsterdam). 
In nature we are usually unable to observe this stage of the disease, 
and we only see the after effects of acute infection in the form of 
leptospirre in the kidneys. 

The animals generally appear quite healthy, though it is possible, 
if the morbid process is widespread, for tlie kidney epithelium to 
be so severely affected that it may no longer function satisfactorily. 
Whether these symptoms, which were first described by STEVENSON 
in 1922 (dilatation of the tubules; formation of casts, infiltrations 
with lymphocytes, or with polymorphonuclears), are due to the 
action of the leptospirre is doubtful, having regard to the bacterial 
infections frequently found in the kidneys of old rats (see further 
WIRTH's description of pathological alterations in the rat's kidney. 

The rat's natural resistance to leptospiral infection, far greater 
than that of the guinea-pig, for example, should, according to 
ConRALIS, be ascribed in part to the definitely destructive action 
of the peritoneal fluid. Like MARTIN & PETTIT, he also observed 
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stroncr active phagocytosis. There would also appear to be a 
resist~nce of the tissue cells themselves. HIGUCHI is of the opinion 
that the rat produces large quantities of anti-bodies. The impor
tance to be attached to these several factors can, however, only 
be detem1ined by experiment. 

9. :\IA=-:\ER 1:-J WHICH RATS ARE INFECTED 

There being no direct observations, it must be assumed that rats 
in nature are infected either through food which has been conta
minated by the urine of a carrier, or else by bodily contact or by 
contact with infected material, particularly if the animal has any 
open skin lesions. It is not ~probable that a mother rat which 
is a carrier infects her offspring. In such a case, the infcct~on cannot 
be spread othernise than through food or direct contact, particularly 
in the genital tract. 

The hypothesis put forward in 1923 by K"GENE."' & ScHUFFNER 
that an ascending infection of the urinary system was the normal 
route for contamination was abandoned by these authors. It could 
not be held from the moment that L. icferoh:EmorrhagiiE was recog
nised to be pathogenic for rats. On first entering the urinary 
passages, the leptospi.rre go through the epithelium causing a general 
infection, and only after the latter do they then return to the kidney 
and get localised on its epithelium. 

The theory that rats and human beings can become infected 
through L. bi{lexa, a saprophytic water leptospira, which would 
acquire pathogenic properties in special circumstances, is examined 
in the chapter on epidemiology. 

10. How ARE LEPTOSPIRA> TRANS~ITTED l'RO~ RATS TO l\IAN ? 

(i) Direct infection is caused by the use of food or drinking
water which has been contaminated with rat urine (as observed in 
epidemics in Syria and Lisbon), through handling of infected material 
in slaughter-houses and fish markets and through working in sewers 
working with reeds, etc., in the course of which small skin abrasion~ 
enable infection to enter the body. Such contact may also cause 
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infection among laboratory workers, already observed on two 
occasions in Holland. 

(iz) Contact with water containing rat urine with leptospirre, 
through bathing, swimming, falling in the water, etc., is the com
monest mode of infection. By dilution, the urine loses its adverse 
properties, and the leptospirre can, accordingly, live in it much 
longer. The danger of infection is thus correspondingly prolonged. 
It has been emphasised that, in swimming, the mucous membranes, 
which are easily penetrated by leptospirre, come into contact with 
the water such as those of the nose in the crawl stroke and of the 
deeper air passages in diving, with consequent absorption of water. 
VAN THIEL demonstrated experimentally that guinea-pigs are more 
easily infected through the nasal mucous membrane than through 
the mouth. 

(iiz) A special and very rare method of infection is through rat 
bite. Two _such cases were, however, already known in Japan in 
1916 (INADA, loo), and UHLENHUTH described a case in which a 
laboratory assistant contracted a disease resembling Well's, through 
the bite of a rat, which was only identified fifteen months later 
through a positive serum reaction. It cannot be said for certain 
whether the infection was transmitted through the saliva, whether 
the bite merely produced a portal of entry for the leptospirre in the 
urine, or whether the infection was accidental. 

11. RAT INOCULATION 

Both tame and wild rats have been used for experimental purposes, 
and it has been found that both could be infected. The results of 
some of the inoculations are shown in succinct form in Table 34. 
The table shows that it is very rare for the animal to die as a result 
of the inoculation (Ioo, HoKI, ITo, WANI and BALFOUR) ; whilst 
the rat that died at Amsterdam also showed symptoms of salmonella 
infection. Symptoms of illness, such as fever and jaundice, are 
sometimes noted {BALFOUR, HIGucm), while a few investigators 
showed that immune bodies appeared in the blood (BRowN & DAvis, 
SJOEIB, PROEHOEMAN, ZIMMERMANN}. Leptospirre were shown in 
many instances to be present in the internal organs, partkularly 
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Table 34.-INOCULATION OF RATS WITH LEPTOSPIRIB 

Reoulll 
Rata used In!ectlng material 

Died Survlvlnl( 

loa, Hox1, ITo, 
WANI .. .. .. .. .. . 4 while rats Blood or liver emulsion 1 with jaundice 

of Infected RUinea-plgs and L.ln kidney 
NICOLLE 4 LRBAIL-

LY , , • • . • . • . • . . • . 3 grey rats from slaugh- L. of rats through gulnca-
ter-houses. pigs 

1 M. rat/us a/u:andrlnus 
HAENDEL. UNGER· 

MANN .t JABNIScn Rats 

BALFOUR • •,,.,,, • 7 

ROBINSON , , , , , , , , White rats 
BROWN .t DA v1s • . . White rats 

5.JOEIB PROEHOE-
MAN .. ... • .. .. • .. Wild ruts 

HlOUCHI •.••••••. 

2 olready carrlera 
(positive serum reac
tion) 

8 non-carrlen 

4 non-carriers 
Wild rats 

Liver emulsion of Infected 
· guineA-pigs 
Food with liver emulsion 
of Infected guln~a-plgs ; 
by means of catheter 

Virulent culture 
3 Injections with dlfYerent 

cultures 

Inoculation of culture or 
food mixed with It .. .. .. .. 

.. .. .. .. 

.. .. .. .. 
Inoculation per os 
Through acarified skin 
Intra-peritoneal 

5, 29 and 69 days after Inoculation, L. were 
demonstrated In .Internal organs 

102 .. .. .. 
L. demonstrated In peritoneal fluid and 

blood 
1 ldlled sub n- 2 fever and jaundice : 

-nem both killed after 7 and 10 daya reapec-
tlvely 

Post mortem : symptoms of the disease 
L. In urine after 14 days 
Antibodies found In blood with adhesion 
test 

Serum titre Increased from 250 to 2,500 

Serum tltres obtained : bt'fore Inocula-
tion 0 ; after Inoculation 10-1,000 

Of the 4, 2 became carriers 
70% successful 
80% successful 
79% after 2-5 days, L. In circulation after 
4-8 days, nearly all L. In nrlne 



UHLESHUTH & ZIII-

MI:::.RMANN 21 white rats 

KANEKO, KoTORU, 

Ao•a _ .....• .-.. 12 white rats 

Amsterdam 3 .M. rallus 
3 young 111. rallus 

Jl. 
4 Ill. norvegicus 

4 white rats 

t young rat 

I. 
3M. rolllls 

4 "bite rats 

CLAYTON, DERRICK 

& CILENTO . . . . . • 2 M. norvegicus 

VAN THIEL • • . • . . • . Young rats 

In same cage with wild 
rats 

Only tame rats together 

Together in 1 cage 

Culture of L. canicola 

Li\'er emulsion of guinea
pigs with classical L. icte
roh. 

Culture of L. icteroh. 

Culture of L. icteroh. 

Liver emulsion of guinea
pigs Infected with Po
mona strain 

L. canicola 

Bilirubin content or half the number 
Increased in blood 

After 3 days, L. In many organs 
After 6 days, I.. In kidneys, liver and myo

cardium 
After 9 days, L. In kidneys only 
16 positive serum reactions, 6 carriers 

1 positive serum reaction, 2 carriers 

Perrentage of infected rats the longer they 
were kept together in one cage 

3 L. in peritoneal fluid, 2 serum reactions 
1i30 

3 L. in peritoneal fluid, 3 serum reactions 
1/300 

1 L. In urine (1 day) 
4 L. in peritoneal fluid, 3 died after 42 days 
and 4 months respectively 

4 L. In peritoneal fluid, 4 serum reactions 
1/100 

Died after 5 days L. in peritoneal fluid and In blood 
(salmon.) with 
L. In kidney 
(inocul.) 

2 L. In peritoneal fluid ; 2 serum reactions 
1/1,000 

2 L. in urine 
3 L. In peritoneal lluid ; 3 serum reactions 

1/100-1/1,000 
3 L. in urine 

) 

L. In Internal or· 
1 killed after 8 days g a·n s demon-
1 killed after 20 d~ys stratcd through 

Inoculation 
Did not become carriers 

"' "" .... 
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in the kidneys (Ioo and collaborators, HAENDEL, l 1NGERMAN!'I, 
J.\E~ISCH, RoBI~soN, PnoEHOE)IAN, NoGUCHI, t'HLENHUTII 
& ZDmER~L"'-"'~• Institute for Tropical llygiene, Amsterdam, 
Cl..n10:-;, DERRICK & CILENTO). 

l"HLE="Hl'TH & ZDntER~tANN pointed out that the infection of 
tame rats by wild rats which were carriers appeared to occur as 
easily as the spreading of infection from one wild rat to another in 
nature. IU..'IEKO and his collaborators adduced evidence of the 
spread of infection among wild rats in a cage in the sense that the 
percentage of infected rats was found to increase the longer the 
animals were kept together. 

At Amsterdam, not only were wild and white rats infected with 
L. icterohremorrhagire, but it proved possible to infect rats with 
another strain (L. canico/a) though only transiently (for these 
experiments, see Section 13). Two M. norvegicus rats were also 
infected in Australia with the Pomona strain ohtained from a seven
day-fever patient. 

The experiments with rats made by loo and his collaborators 
should also be mentioned. After they had established two cases 
of Weil's disease caused in man by the bite of a rat, they attempted 
to produce the disease in guinea-pigs by causing them to he bitten 
in their hind-paw by a rat. One of the 50 bitten guinea-pigs fell 
ill, and died on the 11th day with jaundice and hremorrhages, 
leptospirre being found in its blood and liver. INADA, howewr, 
otTers another explanation of this single case of infection in which 
we concur. 

12. STRAISS OF LEPTOSPIRA·: WHICH HAVE SO FAR BEE:S FOl':SD 
1!11 HATS AND so~IE OTHER RooE~TS 

As has already been pointed out, L. icterohremorrhagire is not the 
only strain found in rats. Table 35 gives the strains which 
so far as our information goes, have been observed in th; 
various kinds of rats. A few strains are known to occur iu man 
but h?ve not yet been rliscov_ered in rats (e.g., Rachmat, 1.. canicola, 
1-. ynppotyphosa, etc.). ThiS may be due to the fact that the rat 
has grea~ po~ers. vf ~esistance to certain strains. As this might 
be of epidemiOlogtcal Importance in the Netherlands, in connection 



Table 35.-DATA REGARDING VARIOUS STRAINS OF LEFTOSPIR<£ FOUND IN RATS 

1915........ !\hYAJIMA 

1916........ lno, HoKJ, ITo, WANI 
1918........ IDo, ITo, WANI 

Japan 

Japan 
Japan 

1925........ KosHINA, S111oz \WA, KJTA· Japan 
YAMA 

1927. . . . . • . . Isolated by SARDJJTO & PoST- Batavia 
MUS, agglutinated by \V ALCH 
& SoESII.O 

1927-1928... FLETCHER 

I U28. . . . . . . . BESSEMANS & THIRY 
1934. . . . . . • . COTTER & SA WERS 

Federated 1\lalay 
States 

Ghent 
Ingham, Queens
land 

1935. . . . . . • . KANEKO Japan 
1938........ Isolated by !llocHTAR and Java 

collaborators, agglutinated 
by F;ssEVELD & CoLLIER 

1938........ Isolated by MocnTAR and col- Java 
laborators, aggl. EssEVELD & 
CoLI.IER. lnst. Trop. Hyg. 

1931!. • . . . . . . SARDJITO Java 

Name of carrier Name of strain 

Microtus mnnlebelloi L. iclerohremorrhagise 
M. norr•egicus and M. rallus 
alexandrinus 

M. norvegicus 
M. rattus a/e.randrinus 
Microtus monlebel/oi 
Micrryfus monlebelloi 

M. norvegicus 

M. rallus diardii 

1\lou'e (laboratory) 
M. norvegicus 
M. r. ale.randrinus Bandicota 
Apodemus speciosus 
M. r. brevicaudatus 

M. r. brevicaudalus 

Ill. r. brevicaudalus 

L. iclerohwmorrhagire 
L. iclerohremorrhagit£ 
L. hebdomadis 
L. akiyami A and B ( L. autumnalis 
and L. hebdomadis) 

Swart van Tienen strain (Batavia 
type) 

Jllostly L. akiyami A. 

S.S. (" 1\luis Gent") (Ghent mouse) 
Among others Ballico strain Zanoni 
strain (Salinem 1 

L. aulumnalis 
L. javanica 

L. Salinem 

Scmarang field-rat •train 173 



Table 3tl.-Exl•EniMBN'fS ON HATS IN AMSTHHI>AM WITH L. /cleroluemorrllauire ANn L. can/cola 

' ~ e:3 
.. S<•rtlll1 r<'llrtlon 

·c"' ~-] ·§ ~:3 with Mlruin• : 
~3 :;; ~8 ~-~ "' .!:- "'c .:! -.9 .9 No. ot rut lnocnlntl'd with . ~ c·: c~ II. Ulr, IV Wljnberg 
~c ... i . .. .; . ~ 
"'c c. c~ "' c~ ----
.!l- Z';l z- .!l z-; .!l ... Tl· Tl· l>uy tre 

])uy Ire 
--. --- ~~ ----- ~-

! 
-- -- ~ - --- ~- -~ --

L. cani<'ola Hut I 0.2 cc. urine or gul-
I 

nen-plg, 1st pas-
I I SUI!C Hcs. strnln - ~-

' 2 
" 

-
' 

---

I M. rallu.• 3 0.5 t·r. rult. I I. l'tr. + I I -- -- 4!1 30 0 

IV 
I I 4 

" + I - - 41! 30 0 

9 
" + 3 -- -- I 

·''· nortJeg. 
young 18 0.5 cc. cult. Ht•s. + 2 - -- I 

" 19 P. I. + 2 - - I 

I " 20 + 3 - --
I 

I ' 
" 21 + I -- -

I I .\1. rallus 
' 

I young 25 0.5 cc. cull. lla. + 3 -- oh•erved I 4!J :WO 1 0 
I I after 10-1 I 

I I 
I I 

i 

' 
days 

I I 

I " 26 .. + 3 - -
I 

49 300 0 

I .. 27 
I .. 

I + 3 - - 49 300 0 
I 

Day and eauae ot 
death 

48 (killed) kldne 

- .. .. 
26 (P.aten) 

42 (died) 
42 (died) 
after 4 months 

(died) kidney 

y 

'" .. .. 



.• 

28 0.7 c.c. cult. We. + 1 - - 14, 300 0 25 (died) 
29 0.7 c.c. cult. We. + 1 - - 14 300 100 26 (killed) urine - neg. 
30 0.5 c.c. cult. We. + 3 - - 29 (died) urine -

kidney-
31 0.5 c.c. cult. We. + 3 - - .. .. 
32 0.5 c.c. cult. We. + 3 - - 23 (died) urine -

kidney-
White rat V 0.5 c.c. cult. Ha. + 2 - - 71 100 0 3 months (killed) .. VI .. + 3 - - 71 100 0 .. .. VII .. + 3 - - 71 100 0 .. .. VIII .. + 2 - - 71 100 0 .. 

-- -- -- -- - -- -- -- --
L. icterohllll- Young 1 0.5 c.c. liver ernul- + I + I - Kid- 5 months (died) 

morrhagitB rat sion of guinea-pig ney + with spots In the 
Infected with L. (animal liver suggesting 
icteroh. lnocul.) salmonellosis 

M. rallus 0.5 Kok. cult. + 4 - + at least 49 0 1,000 
young 22 108 .. 23 .. + 4 - + .. 49 0 1,000 

M. rattus 24 .. - - - 10 (died) kidney 
older -

White I 0.5 c.c. Coster cult. + 2 - + at least 71 0 1,000 
rat 64 .. II .. -- - + .. 71 0 300 .. III .. + 1 - Died of bites .. IV .. + 2 - + .. 71 0 100 
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with L. canirola, the following experiments were made at 

AmstE>rdam : 

13. I;.ocuLATION oF RATS WITH I •• i!'leroha?morrhagire 
AND WITH L. canico/a 

Various rats (M. raflus, M. norvegicus and white rats), preferably 
young ones, were inoculated with virulent L. icleroha?morrhagire 
and L. canicola, after which their peritoneal fluid and blood were 
examined for a few days and their urine for several weeks. There 
was some difficulty in obtaining live, and especially young, rats, 
so that part of the experiments were performed with adult rats 
and the total number of rats used was small. The rats were not 
noticeably affected, except those which died of an intercurrent 

disease. 
Table 36 gives details of the rats and of the inoculated material 

as well as the number of days during which leptospirre were found 
in the peritoneal fluid, blood, etc. 

u. When L. canicola was inoculated, leptospirre could always be 
demonstrated in the peritoneal fluid during the first few days, even 
though hut transiently, but not in the blood. They were not passed 
out with the urine, save in one exceptional case (25), in which they 
appeared in the urine for one day only. VAN THIEL also failed to 
make rats carry L. canico/a ; this fits in with the fact that L. canico/a 
has not been found in the kidneys of the rat in nature, either in the 
Netherlands or in San Francisco, where I •• cunico/a infection occurs 
among dogs. 

p. The results of inoculation with L. iclerohremorrhagire are in 
some respects similar. It was found in nearly every case in the 
peritoneal liquid, and only once in the blood. On the other hand, 
it was always present in the urine or kidneys (save in the case of 
an old M. rallus, which died of an intercurrent disease on the 
lOth day). 

There was therefore a remarkable difference between the two 
strains as regards elimination ; whereas the rat hardly ever became 
a carrier of L. canicola, it nearly always became a carrier of 
L. iclerohremfJrrhagire. 

~ven if the rat becomes infected with I •• canicola, it does not, 
as IS apparent from the.'le data, pass it into water, whereas it 
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disseminates L. irtcrohremorrhagire profusely. This may be one of 
the reasons why the canicola infection is so rarely found in man. 

That the infection left its mark in othe1· ways was evident from 
tests of the serum of 9 rats, performed some time after their inocu
lation with L. canicola, and of the ~erum of five other rats after 
their inoculation with L. icterohremorrhagire. Both strains caused 
the production of anti-bodies ; for the titres, see Table 36. 

The L. icterohremorrhagire anti-bodies are excreted with the urine 
(v. D. HoEDEN). V. o. HoEDEN found that some of the wild rats 
only gave positive reactions against L. icterohremorrhagire and not 
against L. canicola. 

In Queensland, where a leptospira was found, causing a mild 
7-day disease (the strain was sent to Amsterdam under the name 
of Pomona), CLAYTON, DERRICK & CILENTO succeeded in infecting 
two M. norvegicus rats. They killed them on the 9th and 14th day 
respectively, but W('re unAble to find leptospirre in the liver or urine 
under the microscope, though they did discover them by means of 
guinea-pig inoculation. Thus, this strain, which was not very 
pathogenic for human beings and guinea-pigs, scarcely affected 
rats at all, though it appeared to be able to turn them into carriers. 

14. SoME PROPERTIES OF THE STRAINS OF LEPTOSPIR£ 
IsoLATED FROM RATS AT AMSTERDAM* 

Classification of Strains according to Serological Reactions. 

It was formerly held to be by no means certain that the varieties 
of L. icterohremorrhagire found in various countries, and in human 
beings or rats, were all identical. [NADA and his colleagues were 
undecided in 1916 as to whether Japanese and German leptospirre 
were identical, and so were GoNDER & GRosz in 1918. 

The identity of many strains was later established by various 
invt>stigators (INADA, MATZUSAKI, various rat strains, SHIOZAWA & 
ANJow, KAGAYA,t UHLENHUTH, ZuF.LZER, human and rat strains). 

• The particulars of other rat strains Isolated In tropical and sub-tropical 
re!(ions are discussed In chapters where the forms of leptospirosis found In these 
regions are dealt with. 

t For the Japanese literature on the subject, see KITAOKA, Zentr. Bl. f. Bakl., 
138, 1937, page 163. 
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Tablt 37a.--{:ussrFICATION oF L. lrltrohamwrrhagire OF VARious OmorNs 

-
Sera against 

~ 

StrRins of 
I. u Ill 

L. iderohemorrhagie from : - Salinem Canicola 
L. ict~orrhagir 

Net he.-. Arne- G•r- Por-
lands rica many France tu~l 

Rat Do~ 2:i,OOO 10,000 
Titre• Eo+ 10,000 iO,OOO 10,000 300,000 10,000 25.000 10,000 30,000 

100,000 50,000 
--- -- -- -- -- -- -- ------ -----

1. Human ~ins: 
68 Netherlands ....... 6t+' 4t 2 t+ 1 t '3 1 t/3 

80 t 4t 7t 3t 4 t 2 t /10 13 t /10 

23 t/3 4 t/3 2 t/3 2 t/30 22 t /30 
9 t !100 16 t /100 
1 1!300 8 t /300 

1 t,t,ooo 

It+ 
7 America •.......... 3t 9 I 2t 1 t 

81/3 1 I .'3 

11/10 

lt+ lt+ 2 t /30 

6 Germany .......... 71 3t· 1 t 1 t 2 1,'100 
5 t /3 1 1/3 1 t /3 

It t /10 11 t /3.000 

I 11+ 1t+ Hickey 51!30 
3 England ............ 2t 1 I 1 t /100 

I 
2 t /100 

4 1!3 11/1,000 

1 I 1 I 
' 

2 Inounark •••.•••.•• 11,3 

I I 1 l/10 

I I I I 
1 I 

I I I I 1 t !30 
1 Noi"'W'ay ............ I 1 t/10 

lt+ Hickey I 
1 t 1 t 

11/3 1 t/3 
1 Sweden ........... 1 t /3 

1 t /30 
1 t /100 

3t 

I 

! 1 t 

I 
It 

I 
1 t 

I I 
I 

I 1 France ............ 1 t /10 
1 t /300 

lt+ 

I 
1 Portug.l ·········· 3t I t 

1 t /3 1 t 

I I I I I 
1 t /30 

I I 
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BY MEANS OF AooLUTINATION-LYSIS TESTS WITH :MoNOVALENT SERA 

strains of : 

IV v VI VII VIII Ill: X XI XII 

Swart v. Hebda- Grippo- Dog Andaman Field rat 
Rachmat Pomona Ballico 173 Se-

Tienen mad is lyphosa H.C. c.H. rna rang 
---- ---- -----

'1o.ooo 10,000 25,000 30,000 25,000 
' 25,000 30,000 30,000 30,000 10,000 10,000 

30,000 100,000 30,000 100,000 30,000 

- ----- ---- ---- -----

2 t/30 
11 t /100 

, 4 t /300 
7 t /1,000 1 t /1,000 1 t /1,000 2 t/1,000 

4 t /3,000 1 t/3,000 1 t /3,000 1 t /3,000 1 t/3,000 

1 t/10,000 
7 0 1 0 6 0 1 0 2 0 1 0 1 0 

1 t /10 I 
1 t /1,000 

1 t /3,000 

3 0 

2 t/100 I 

1 t /1,000 
1 t/10,000 
2 0 1 0 1 0 1 0 1 0 

• I I I I I I I I 
. I I I I I I I I 1 0 

I 
1 t /100 

1 t /1,000 

1 0 1 0 1 0 1 0 1 0 1 0 

1 0 

I I I I I I I I 

I I I I I I I I 
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1'abl_. 3ia 
• 

. Sl'ra n~:\inst 

~ 
I II III ' 

Strains of 
L. icttrohrmorrhagillt from : - Salinem Can kola 

L. ictrrohwmorrhagiw 

:-\t"the>r-1 A Ge>r- Por-~ Rat hmds ~e- many F'Tance Do~ 25,000 10,000 

Titre1 ~ 10 000 nca I 0,000 300,000 tul!lll - 10,000 30,000 

IOO:oool50,000 50,000 
10,000 2o,OOO 

--- ----~- --- -----
1 Portugal ............ I 

I 
1 I 

1 I ,3 

1 I 10 

1 Australia .......... 1 1,300 

: 
1 I 
21 

:l I, 10 

2 !\etherl·mds ....... 
1 I 11,000 

--- --- --- --- --- --- --- ---- ----
93 Strains ............ 

II. Rat stmiru : Rat 
27 I+ 11+ 2 t+ 
67 I 5 t 21 
10 I .'3 6 t (3 1 I /3 1 I 13 

7 t '10 
104 Xetberland'i ....... 16 I '30 32 t '30 

6 I '100 54 t ,IUO 

61+ I 
12 I 31Hl 

41 
2 t ,11 ,ouo 

21,3 

10 America ........... 
3 t '10 
31 30 

2 t '] ,ooo 
1 I -

I t ,30 

7 C.'l~nhagen ....... 71 

I I I 
I 11100 

I I I I 6 t 3110 
I 

I I 
I I I I I I 
I I I I I 
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:ontinued) 

trains of : 

v ' X XI XII 
IV VI VII VIII IX Field rat 

Rachmat Swart v. Pomona Hebda- Grippo- Ballico 
nog Andaman 173 Se-

Til'nen madi5 typhosa H. C. C. H. marang 

1o.ono 10,000 25,000 30,000 2~ 000 
2;",,f)U() 311,000 30,000 30,000 10,000 10,000 
30,001) 100,000 30,000 100,000 30,000 

---- -

1 t /1,000 

I t /10,000 

1 t /3H 

1 t/100 

1 t /3,tl00 
1 0 1 0 1 0 1 0 1 0 1 0 1 0 

I t /1110 
1 l/1,000 
2 0 

----

3 t /100 

2 t/300 
2 t /1,000 

I t /10,000 2 t,'3,000 

I .0 4 0 1 0 

I t /Ill 
1 t/30 
4 t/100 
1 t 1300 1 t;300 

1 t 11,000 

1 t /3,0110 

1 t /10,000 

2 0 I 1 0 I 0 1 0 

t IOU 
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Tablt 37G 

Sera agnlns1 

Strains of 

L. idoohrmorrhagie 

Titre• B+ 

II III 
Canlcola I Sulinrm 

/ __________ L __ .~ic·-'--uo_h~w•_•o_rr_h_a_g_ie~r-ro_m __ =~----~~-----~---------1--------

1 

I I I 10,000 N'l"ther- Gt"r~ , Por· , Rat Ilo~~~t: ?. 000 00 
Arne- man\" FranC'e , tuiDtll I - 10,000 -.:>, 30,0 

lands rka • tO,tHH.l 3UO,UOO to,Ooo 25•000 
~~:::; 50,000 50,000 _____ 1 _____ 1 ____ _ 

-----~---~-~ I I 

2 Gem1any ••••• • • • • • 

1 Antwerp .......... 

I I+ l 
1 1 I 

1 I .3 

2 •+ I I 

I 

It+ I i 
1 I /3 

I 
I t/10 

I I /3 I 
I I 

I I /~0 

II I /30 

I 

126 strains ············i=-~~:==~~--~==+-1--=-~==;~-;----r---
IlL Dog strains : 

I I /10 

5 I It 21 
1 t ;3 

. 1 1/10' 

I I I I 
II 1 !30 11/30 

I 
11/100 

11+ H;c:eyl I I ll/::10 
1t 

It !3 1 1.3 I I 13 

1 Sweden ......... .. 
1 t /30 

1 I /300 

------ --- --- --- --- ------
6 straim •...•••..••• ---l---.J---+---+---1---l----+-----i-----j 

IV. Sucking-pig slrairu : 

1 Netherbmds ••••••• 
21 1 I 1 t 

1 strain •••••••••••• 
----- ---- ----- ---- ----- ---- -----

• See table 9. 
• Sft table 15. 
The figure on the left In each column indicates tbe number of test performed, the 

figure on the right the atrength of the reaction. 

1 I /10 



1 (continued) 

strains of : 

IV 
Rachmat 

I 

10,000 
2;,ooo 

I 30,000 

' 
' 

I 

' 

I 

I 0 
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v VII VIII IX 

I 

X XI XII VI Field rat Swart v. Pomona H•bdo- Grippo~ Ballico Dog And a man 173 Se-1'ienen mad is lyphosa H.C. C.H. marang 
----- -----

10,000 25,000 30,000 30,000 25,000 10,000 10,000 30,000 30,000 30,000 10,000 30,000 
100,000 

I ---- ------ -----

. 
. 

1 0 

! I 'I I I 
I I I i 

--·-- ---- ---- ---- ---- --- ----

I 

1 t .'100 

1 0 1 0 1 0 I 0 1 0 1 0 
-----

---- ----

• The serum U~c.'d tor this had a titre or 1 15,000. We do not ft""t>l justifird in attaching 
to tesb with so W('ak a sen1m tht" same value as to tests with sf'ra of hi~h titre. The 
t1J(Uf("S have only bet>n inserted In this -case in order to indicat~ that the strain does 
react with a Sulinem serum. 



L Jcterolm:morrlwyia.· nY MEAMI Tablt 3ib.-CLASSIFIC.<Tto:-< oF • 

St'TI 

---- - -

\ 
Salinem Q.micoln 1\m·hmnt lct("ro-

Strain$ htemorrhagi.~ Zanoni 
! 

I I 

I •• •• 
FAIIIFAI gm l!llril m Ell 

Ellllli!ll!l 
Ill 

I r· ~ 
r.il!2!2 ~~m~ ~ 

r:<lr.ilf'Jr:a 
r.ilr.ilr.il r:ar:ar:a 

rom man r.i!!2!2!2r.il -- !2r.i1!2r:<l 93 strains 

F 

12ll2ll2ll2l 12112112112llZl 0~121121lZl 
121 121121lZl 

00000 
DODD 
ooooo 

-- -

I I •• 
~m m m 

I I ~!21r.ilr:<l ~~~~~ 
r:ar:ar:ar:af'J 
r:ar:ar:ar:a ··rom rats •••• I 

' ··- r:ar:a 126 strains 

l 

00lZl121 
lZlD121 

DOD 
DOD 

----

r= • ril From dogs 

6 strains r:a F2!2F:af:'.a 
IZJ 

0 
-- -----

From poung pigs •••• 
1 strain !:'.a 

• Reaction yielding a value equal to the full titre or the specific n·action. 

• Reaction yielding a value equal to 1 /3 or the speciOc reaction. 

£1 Reaction yielding a value equal to 1/10 or the specinc reaction. 

fa Reaction yielding a value equaJ to 1t3Q-1{100 or the specific r~action, 

[2] Reaction yielding a value equal to l/300-1 {1,000 or the specific reaction. 

EJ = Reaction yielding a value equal to 1/3,000-1/10,000 or the !;peciflc reaction, 

0 = Noeolive. 

' 



I 

' 

I 

OF AGGLUTINATION-LYSES TESTS WITH JIIONOVALENT SERA 

Sera 

I Pomona I I Ballico I I 

-,:-!. 

I 
Swart ~-

Hebdo- Grippo- H. C. And a man z:g; 
van mad is typhosa A e• ;;:; 

I Tlenen ... 
' 

!:a 

121121 121 121121 121 

0 DO 0 0 

DO DO ooo DOD DO ODD DOD 0 
DOD DO 
ODD 

. 

121 121 121121 

DO 0 
ODD DO 0 0 
DO 

12 

0 0 0 0 0 0 

!10N9145 - Reactions ol the oame strain up to the value l'l tbe lull titre and also up to 1/3rd. 
of that value. 

0 = 1 reac lion. 

0 = 10 reactions. 

D ~ 50 reactions. 
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NoGUCHI compared strains from Japan and Belgium with American 
rat strains, and found only insignificant difTercnces. 

In the same way, the Verdun human strain appeared to be 
idt'ntical with the French rat strain (MARTIN & PETTIT) and with 
strains from Catalonia (DALMAU & BALTA), Warsaw (ANIGSTEIN) 
and Amsterdam (BoNNE). A rat strain from Baltimore proved to 
be identical with a strain isolated from human beings in the Nether
lands (WALcH & SoEsu.o), while HIGUCHI found that certain 
human and rat strains were identical with a German strain. We 
do not know whether the Japanese and German strains of L. ictero
h:£morrhagi<e compared by KANEKO & 1\loRIHA.'IA and pronounced 
to be either a single strain or closely related strains comprise both 
rat and human strains. 

KITAOKA found, by using various reactions (agglutination-lysis 
t~st, adhesion phenomenon, PfeifTer's test, etc.), that all rat and 
human strains of L. icleroh;pmorrhagire were the same, though 
there were individual difTerences, in respect of their agglutina
bility. 

Tables 37a and 37b give a review of the serological reactions of 
1~. icterohll':morrhagire strains isolated at Amsterdam or obtained 
from other places, the group of rat strains being the largest. 

In order to compare the behaviour of L. icleroh<emorrhagire 
isolated from human beings and from rats, and also to compare 
the strains from various countries, the strains have been classified 
in the table according to whether they are obtained from human 
beings, rats, dogs or a young pig, and also according to thrir place 
of origin. 

As regards anti-sera (all monovalent) the country of origin of the 
strains with which they were produced is given. In addition to 
being tested with the sera against various strains of L. icleroh~mor
rhagi<£, a rat strain serum and a dog strain serum, some of the 
strains were al~o tested with sera made with the other groups of 
leptospine at present known to us.l 

Table 37a should therefore be read as follows : 
The figures on the left side of each column give the number of 

tests ; the figures on the right side give the strength of the reaction. 
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The strength of the reaction is expressed in fractions of the full 
specific titre of the serum used ; 

Table 37b reproduces the same details graphically in more 
condensed form. All the sera relating to the same strain-e.g., 
L. icterohremorrhagire---are grouped together in a single column 
regardless of their country of origin, but are subdivided into four 
groups according to their human or animal origin. 

Thus with one or moreL. icterohremorrhagire sera, these 225 strains 
all gave reactions of a value equal to or exceeding the specific titre, 
while some also gave a reaction of 1/3 of this value with another 
serum from the same group.1 No strain gave a single reaction 
below one-third of the full titre with a serum of its own group, and 
none reacted up to the value of the full specific titre with a serum 
of another group. There was therefore no difficulty in distinguishing 
all these strains. 

So far as the main reactions are concerned (i.e., with L. ictera
hremorrhagire serum), the rat strains generally difTered little from 
human strains. The rat strains generally differed little from human 
strains. The rat strains seemed, however, to yield very high values 
more easily than human strains. Thus of 215 reactions with 
92 human strains, 147 were up to the level of the full titre, 15 were 
higher and 53 lower, and of 148 reactions with 126 rat strains, 
87 were up to that level, 40 were higher and 21 lower. 

We think this may be attributed to the fact that the rat strains 
had all only just been isolated, and were therefore examined while 
still young, and then discarded. Various human strains, however, 
were preserved and used repeatedly for tests, some of them being 
now 15 or 20 years old. Now it frequently happens that young 
strains are more easily affected by the antiserum than old ones. 

There were, however, also great similarities between rat and 
human strains as regards paraspecific reactions. 

Thus both of them always gave a paraspecific reaction with canico/a 
and with Salinem serum and usually (though not always) with 
Rachmat serum, while, with the antisera of the remaining groups, 

' The fact that each strain which had yielded such a value of one-third had 
also ~lven a value equal to the full sped Oc titre with at least one other serum 
has been presented in the ~raph In such a way that reactions or a strength of 
one-third are not shown separately, but always coupled with the c'>rresponding 
full-strength reaction. 

l!l 
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the reaction was low or nil. The paraspecific reaction of L. ictero
ha?morrhagire with canicola antiserum was sometimes very marke~, 
yielding a value up to 1/3 of the specific ti~re. That the stram 
concerned was definitely L. icleroh,vnorrhagz,-e could be deduced 
first and foremost from the fact that reaction reached the level of 
the full specific titre with one or more icterohremorrhagire antisera, 
but did not do so with canicola antiserum, and also from the fact 
that paraspecific reaction was apt to turn out weaker when the test 
was repeated or when a serum produced with heated antigen was 

used (fable 37c). 
Two very strong reactions with a serum of the Salinem group 

(Zanoni serum 1) were obtained with two human strains. For the 
reasons mentioned, these were judged to be paraspecific reactions. 

Leaving aside these strong paraspecific reactions of a few strains 
'VIith canicola and Salinem serum, there was no difficulty in distin
guishing L. icteroh<Fmorrhagire, whether derived from human beings, 
rats, dogs or a young pig. The reactions with other sera were lower 
or even negative. 

KITAOKA frequently noticed that some young rat strains were 
difficult to agglutinate by means of anti-human-strains sera and 
human convalescent serum. Our experience at Amsterdam has 
been different. In this table, all the sera except two (one from a 
rat strain and one from a dog strain) are made from human strains, 
and three convalescent sera are also included in the column " Sera 
from the Netherlands ". The titres attained by the rat strains 
show that they give a rapid reaction with all immune sera, including 
those obtained with the Netherlands strains. 

To sum up, it can be said that the strains of L. icterohremorrhagire 
can be classed serologically in one group, whether they are isolated 
from human beings, or from rats or other animals, and regardless 
of their country of origin. There are, it is true, certain small 
indi\idual differences, such as the degree of the paraspecific reactions 
with heterologous sera. 

' The Zanoni serum was grouped with the Sal·111cm h t I th •era, thoul(h It differs somew a rom em (see strains from Australia). 



Table 3ico-REACTIONS OF THE FIVE STRAINS OF Lo icterohremorrhagill! WHICH GAVE A REACTION WITH CANICOLA SERUM 

OF A STRENGTH EQUIVALENT TO 0NE·TIIIRD OF THE SPECIFIC TITRE 

Wijnhrrg 
30,000 

• •• 
Ar 0 0 0 0 0 0 • 0 • 0 • 0 • 0 0 0 0 0 0 0 • 30,000 t 
M. Sweden 0 •• 0 • 0 0 0 0 0 • 0 0 10,000 t/3 
H. Sweden • 0 • 0 0 • 0 • 0 ••• 0 10,000 t/3 
Rat 219 ....•.....•..... :lO,OOO t 

Rat City D •...•......•.. 30,000 t 

• See note to Table 9o 
•• Sel' note to TalJie 15o 

Vt"rclun 
100,000 

30,000 l/3 
30,000 t•3 

I 

••• Canicola st·rum produced with ht'att>d antigen: 

L. iclerohamwrrhagite serum 

Lisbon I 
\\'is mar 

10,000 10,000 
30,000 

10,0!10 t 30,000 t 
10,000 t 30,000 t 

Lo can icola serum 

Hickt"y 

I 
H Utrecht Resoort Alnrik*** 

10,01111 IV. 30,000 30,000 10,000 

I 10,000 t/3 
10,000' t 10,000 t/3 1,000 t/30 100 l/100 
10,000 I t 10,000 l/3 1,000 t/30 30 t/300 

10,000 t/3 
3,000 t/10 

I I 

10,000 t!3 

I 3,000 l/10 
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15. GuiNEA-PIG I:-.ocULATIONS 

Of the rat strains in the Netherlands between the years 1933 and 
1937 109 had already been identified by the end of 1936. The 
kidn~y substance of 12 other rats, which showed leptospirre under 
the dark-field microscope, caused no symptoms in the guinea-pigs, 
so that no cultures of the strain could be obtained. 

Of the kidneys of 109 rats which successfully infected the guinea
pigs, all but 2 caused death. In the 2 cases mentioned, however, 
the strain was recovered and cultivated from the heart blood. In 
one of the two cases, jaundice did not occur in the 1st passage, but 
did so in the second. When the strain was determined, it could 
not be serologically distinguished from other strains of L. iclero
ha?morrhagia!. 

Table 38 shows, for purposes of comparison, the results of 
experiments in which guinea-pigs had been inoculated with material 
from patients. This material consisted of blood or urine, which 
are here classed together, though they appeared to dif!er, parti
cularly as regards the virulence of the leptospirre they contained. 
The matter v.ill be referred to again later (see " Leptospirosis in 
Dogs"). 

The table gives the number of cases in which leptospirre were 
found in the peritoneal fluid and in the blood of guinea-pigs, as 
well as certain other, post-mortem, findings. 

In point o'f virulence, there is no noticeable difTerence between 
the murine and human strains; both if they gained a foothold were 
very virulent in the 1st passage ; thus, of 108 and 106 animals, 
106 and 102 respectively died. It does not appear that the virulence, 
which was so high in the 1st passage, was further increased in the 
second. KANEKO observed an increase in the virulence of his 
L. icteroha!morrhagi:I!, as reflected in the shortening of the period 
before death, but only after the 7th passage. 

Jaundice. 

In the first passage, 77 guinea-pigs inoculated with a rat strain 
had jaundice, 16 had not (Table 38). With human strains th; 
numbers were respectively 82 and 7. The jaundice was us~ally 



Table 38.-DEGREE TO WHICH L. iclerohlllmorrhagi,. OBTAINED FROM HUMAN BEINGS AND RATS IS VIRULENT FOR THE GUINBA-PIO 

AND CAPABLE OF CAUSING JAUNDICE . 

Number of gulnea·plgs Number Lept. 
Le'bt. In Jaundice Hemor- Lept. In 

inoeuiRted witb : Infected peritoneal In lood Alive Died rbages internal 
Ould organs 

+ - + - + - + - + -
Jst· Passage 

(a) Blood or urine of 
patients ............ 117 106 103 2 75 3 4 102 82 7 89 75 2 

(b) Kidney emulsion of 
rat .................. 121 109 96 5 67 10 2 106 77 16 92 2 80 3 

2nd Passage 

(a) Blood or urine of 
patients 0 0 •• 0 0 •• 0 ••• 44 8 17 1 4 40 32 28 27 ·t 

(b) Kidney emulsion of 
rat ..........•...... 26 18 14 . 2 1 25 21 2 22 17 3 

.., 
0 .. 
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very clearly marked ; for example, of the 77 guinea-pigs only 5 
were slightly affected. Sometimes jaundice was only noticeable in 
the second or later passages. This was the case with seven strains, 
four of which produced but slight symptoms of jaundice in the 
second passage, and with one strain which did not kill guinea-pigs 
thouah serolO!!ically, it could not be distinm•ished from L. iclero-o , b • 0-.... 

hiWlorrhagi:z. Another strain, however, produced jaundice in the 
first passage but not in the second. 
· It has been supposed that jaundice might not occur in cases 

where the animal died at an early stage, too early, as it were, for 
jaundice to develop. In the cases here considered, there was not 
always any correlation, however, between the duration of the 
disease and the occurrence of jaundice, and, from the results of 
later passages, the strains in question would all appear to be capable 
of producing jaundice. With rat strains, there was no jaundice in 
the first passage in 1 7"/o of the cases ; with human strains, the figure 
was 8%. The difference is not statistically significant (9% ± 3.3) ; 
moreover, the two series of guinea-pigs were not inoculated with 
exactly the same material. 

No importance can therefore be attached to this relatively small 
difference in icterogenic properties, and it must be concluded that 
both the serological and the guinea-pig tests show the rat and 
human strains of L. icleroh:zmorrhagi:z (in the laboratory at 
Amsterdam) to be identical 

Finally a laboratory infection proved that the rat strain could 
cause the typical Well's disease in humanbeings (AD,UtSKI). 

B. LEPTOSPIRAL INFECTION IN MICE AND FIELD-MICE 

1. OBSERVATIONS OF INFECTION IN NATURE 

(a) Mice. 

In Europe, and in a few countries outside Europe, it was thought 
th~t the mouse seldom, if ever, played a part in spreading lepto
sprrre. 

For example, NICOLLE & LEBAILLY (1919), LoREY (1927), ERBER 
(1932), SCHWETZ (1933), BESSEMANS & THIRY (1933), could find no 
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leptospirre in mice, nor were tl)ey found in the laboratory at 
Amsterdam. Generally speaking, however, the number of mice 

. investigated, except in the case of ScHWETZ (136 mice), was not 
large (16, 52, 10, 136, 17 and 36). 

WIRTH, on the other hand, was able to demonstrate a leptospiral 
infection among mice in Vienna (out of 24 house mice (M. musculus), 
4 or 16.7% were infected in the natural state). White mice were 
als~ found to be spontaneously infected (see BESSEMANS & THIRY). 
PACKCHANIAN, in the laboratory, also found the Mus musculus 
naturally infected. 

(b) Field-mice. 

In Japan, however, at an early stage leptospirre were found in 
some field-mice, and Microtus montebelloi was detected as a carrier 
of L. iclerohremorrhagi:e (MIYAJIMA, 1915), of L. hebdomadis (IDo, 
Iro & WANI, 1918) and of L. akiyami (KosHINA, SHIOZAWA & 
KITAYAMA, 1925). It was later shown that Apodemus speciosus 
played a predominant part as a carrier and disseminator of lepta
spine, particularly of L. autumnalis (KoTORII, AoKI, KANEKO, 
& AoKI, KANEKO & MoRIMOTO, 1935).1 

In Scotland, BucHANAN found that a considerable percentage of 
field-mice (he does not specify their species) was infected. BRoWN, 
on the other hand! in England, failed to demonstrate infection in 
36 field-mice ( Apodemus syluaticus) (see ALsTON & BRoWN, 1937). 
In Austria, field-mice ( Aruicola arualis) appeared to be carriers 
of leptospirre. WIRTH found them in 6 out of 45 (13.3%). 

The field-mouse has sometimes been suspected of being partly 
responsible for the spread of mud fever, but, as far as we know, 
no detailed investigation of this possibility has yet been made. 

2. INOCULATION OF MICE AND FIELD-MICE (see Table 39) 

The following details concerning inoculation of mice with various 
strains of leptospirre may be mentioned : 

Some investigators found that L. icterohremorrhagire was fatal 
to a number of mice (Ioo and his collaborators, DINGER & 

' M. rallus brevicaudalus, which has been found to be Infected with various 
strains In India, Is usually Included among field-rats rather than field-mice. 



Table 39.-EXPERIMBNTS ON M!CB WITH VARIOUS PATHOOBNIC STRAINS OP LBPTOSPIR~ 

Lepto§plrre In : 

Strnln ln\'t'sliWttor Sub"tnnce Numbf'r of J>crl- llled 
Uflltlll inoculated mtce toneR I Blood Urine Ort(nns 

flu hi 
--- --- ---

L. idtroha•- Ioo, ITo, \VANJ Liver emulsion 14 I<idneys+ 4 
morrhu gill' ol guinea-pig .. NICOLLE & Blood of guinea- ? + 

LEBAILLY pig .. HAENDEL, Liver emulsion A few + + 0 
. UNOERMA.NN, of guinea-pig 
JAENISCH .. Peritoneal fluid A few 

of ntouse 5th 
passage 

.. DINGER & Culture 7 2 5 2 
,.ERSCHAFFELT 2 neg. 

Culture obtained 4 2 1 h/trr4!Jd•)• 
after numerous 1 .. I< .. 
passages 

Highly virulent 2 Liver+ 1 .. 3 .. 
culture from 1 .. 8 .. 
guinea-pigs .. DESSEMANS1 3 strains 3 groups + Ill any 

THIRY & 2 strains 2 groups 
TJBLLIBU 

Hemarka 

4 died of Jaundice ; 10 our· 
vived 

• 

r Lung hremorrhages In late, 
passages 

Also Jaundice ; thus lncreas 
ol virulence through th 
passage 

e 
e 

A lew dled with hremor 
rhages and Jaundice 

Hremorrhages. No visibl e 
Increase ol virulence 

Lung hremorrhages 

L"ng hremorrhages and 
jaundice 

3 groups died after a !on 
period of cachexia 

These 2 groups contracted 
lstly Wei! (hremorrha ge 
and jaundice) 

or 2ndly only hremorrhage 
or 3rdly extensive redema 



.. APPELMAN & Ll ver of guinea- 6 passages 0 It was Impossible to In-
VAN THIEL pig (virulent crease the virulence for the 

rat strain) mouse through 6 passages 
VIrulent lept. 7 groups of 2 

mice 
1st gr. with 1 L + Kidneys+ 0 1 mouse died, 1 negative ; in 
2nd 10 L + 0 the second case the strain 
3rd 100 L - 0 was obtained from a kidney 
4th 1,000 L + 0 culture 
5th 10,000 L + 0 
6th 100,000 L + 0 Positive seroreaction 
7th 1,000,000 L + 0 1/10,000. .. .. A vir.lept. mouse + 

strain 0.25 Positive seroreaction .. 1 c.c. + 
L. icleroh. ? HIRANO Culture from ' A few 0 Virulent In the 2nd passage 

urine of patient 
L. hebdomadis Ino, ITo, Vl ANI Strain Mice 3 + 0 

Field-mice 10 5 + 0 
Swart v. Tie· DINGER Strain 2 2 0 
nen (Java) 

SS. Ghent. BESSEMANS & Culture ? + Some- Usual- 2 A few died of paralysis 
THIRY times ly 

Peritoneal fluid 
of mouse 

Blood of guinea-
? + + 0 pig 

Liver emulsion 
of guinea-pig 

' DINGER & Culture 6 6 Kidneys+ I after 110 day• 
VERSCHAFFELT ,, from mouse 

passage 1st 4 3 Kidneys' 2 " 9 , Died of paralysis 

• 2nd 5 3 .. 
+ 1 .. 7 .. .. .. .. .. .. .. 3rd 3 2+ I ••F 



Table 39 (continued) 

Leptospire In: 

Strnln Jnvestlgntor Substance Number of Perl- Died Remork1 
used Inoculated mice toneal Blood Urine Orgnn11 

Ouid 
-- --- - --- -- ----

L. canicola Institute of Tro- Urine of gHlncn- 4 3 1 3 0 
picnl Hygiene pig Res. 

Urine of dog 4 2 neg. 0 Only observed for 14 days 
Wubb. 

Urine H. Kl. 4 0 0 
L. grippofy. DINGER & 1 c.c. culture 1 1 1 0 

phosa VEHSCHA.FPELT 1 1 
. 

Blood 1st pus· 4 1 
sage 3 neg. 

Blood 2nd pas- 3 Kidneys+ 1 
snge 

L. Pomona CLAYTON, Pomona culture 4 white mice 2 neg. 2 liver 2 killed Guinea-pig Inoculation also 
DERRICK & 2 kidneys on 4th negative 
CILENTO and 9th 

• days re-
spectivel)' 
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VERSCHAFFELT); others found that it was not (APPELMAN &; VAN 
THIEL, HIRANo). This may have depended on the virulence of 
the original strain. APPELMAN &; VAN THIEL, and DINGER &; 

VERSCHAFFELT failed through 6 passages to increase this virulence; 
HAENDEL, UNGERMANN & JAENiscH' did succeed, however, the 
peritoneal fluid of a mouse in the 5th passage killing the following 
mouse. Some of the mice which died had lung hremorrhages and 
jaundice, while leptospiruria was frequent among the survivors. 

BESSEMANS, THIRY & TIELLIEU, who injected five groups of mice 
with various strains and obtained varying results (see table 39) 
concluded that the mouse, as an experimental animal, could 
sometimes show differences in virulence which are not evident in 
guinea-pigs. APPELMAN & VAN THIEL also found that the mouse 
reacts even to very small quantities of virulent culture. 

The Swart van Tienen (Java) strain, which caused both mild 
and fatal cases with jaundice in human beings, was found in a 
single experiment performed with mice to have no virulence for 
these animals (DINGER). 

L. hebdomadis did not affect the mice's health in Ioo, ITo & 
WANI's experiments and could only be demonstrated in the peri
toneal fluid. 5 out of 10 field-mice, however, had leptospiruria. 
It was also a field-mouse (Microtus montebelloi) which was found 
to be a carrier of L. hebdomadis in nature. 

The SS. Ghent strain occurred spontaneously in mice which had 
been fed with bread and water from Ghent. For the results of the 
experiments with the mice, reference may be had to Table 39. 
The culture caused a disease in the guinea-pig, with leptospirre in 
the peritoneal fluid, blood and liver. Further passages were made, 
and resulted in such an increase of virulence that the latter 
approximated that of L. icterohremorrhagire (BESSEMANS & THIRY). 
Surviving guinea-pigs however did not prove immune to L. 
icterohremorrhagire and the special serological properties of the 
strain remained unchanged. 

The experiments with the strain SS. Ghent on mice were confirmed 
in a general way by DINGER &; VERSCHAFFELT. The cultures 
obtained from the later passages did not display any increased viru
lence for mice. BESSEMANS & THIRY therefore recommend passing 
the strain alternately through guinea-pigs and mice to preserve its 
virulence. 
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L. canicola appeared to infect mice to the extent that lepto
spiral could be recovered from the peritoneal fluid (blood). Tl~ey 
were however also e:..:creted in urine, which is not the case w1th 
the ~t. It should be noted that the experiments were few in 
number and the period of observation was too short (Institute of 

Tropical Hygiene). 
The culture of L. grippotyphosa, which infected the mouse, bu,t 

did not kill it. could become fatal to the mouse when its virulence 
was increased by passage (DINGER & VERSCHAFFELT). 

Pomona, a strain isolated from a patient suffering from a mild 
form of leptospirosis in Queensland, which was not very virulent 
for human beings and guinea-pigs, did not even infect four white 
mice (CLAYTON, DERRICK & CILENTO). 

All these experiments show that the mouse, though not an 
important carrier of leptospiral in nature, may become one in 
certain circumstances, since it can be infected experimentally with 
many kinds of leptospira!. The mouse was not always killed by 
the infectious material. Experiments with mice in which widely 
differing strains of leptospira! were used showed that all strains 
except Pomona (which has, up till now, ouly been tested on 4 white 
mice) can infect mice and very frequently cause Jeptospiruria. 

PAcKcHANIA..'l reported that the American deermouse (genus 
Peromys) is very sensitive to L. iderohremorrhagire and a suitable 
experimental animal to demonstrate leptospirosis in human beings. 

3. L'IOCULATION OF FJELD-MICE 

So far, ouly a few experiments have been made, the reason in 
the Netherlands being that the field-mouse is so difficult to obtain. 

As the field-mouse (field-rat) is found to be infected by so many 
strains in nature, it may be assumed that this fact will be easily 
demonstrated experimentally. 

loo, lro & W A."''I's experiments with L. hebdomadi& have already 
bee~ _noted. PETZETAKIS found that the field-mouse was very 
sens1bve and that a large dose of virulent material caused swift! 
fatal septicremia, so that there was not even time for jaundice t~ 
develop. \\"h~n a small dose was injected, the disease progressed 
more slowly With fever and jaundice as in the case of the guinea-pig. 
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III. LEPTOSPffiOSIS IN DOGS 

1. THE OccuRRENCE oF LEPTOSPIRAL DisEASE IN DoGs 

Epidemic or Infectious Jaundice (Weil's Disease) in Dogs. 

The possibility of Well's disease occurring in dogs was suspected. 
once KRUMBEJN & FRIELING had observed a case of jaundice in a dog 
followed, a few weeks later by Well's disease in the two persons 
who came into close contact with it. This suspicion was streng
thened when UHLENHUTH & FROMME noticed a case of jaundice in a 
dog at the front during the great war. They found" spirochretes " 
in the dog's liver, and a guinea-pig which was inocuiated with 
material from the liver died after 37 days and was found to have 
a considerable number of" spirochretes " in its kidneys. 

Infection Experiments on Dogs with a Classical L. icterohremorrhagire 
Strain. 

By inoculating virulent liver substance into young dogs, CouRMONT 
& DuRAND showed that dogs could be infected with L. ictero
haomorrhagire, and contracted a disease which resembled the human 
Well's disease. This invaria}jly caused a fatal form of jaundice 
with vomiting, bloody diarrh<ra. They also described the patho
logical findings in such cases. 

These experiments were confirmed in a general way by MoNTI, 
1\IARTJN & PETTIT, and GHETTJ, while MARIO LEBREDO infected 
both old and young dogs withaL. icterohremorrhagire strain (Merida). 
KoRTHOF & KLARENBEEK, and WINSSER were frequently able to 
produce an icteric disease in young dogs by means of an L. ictero
hremorrhagim strain, while WIRTH (1935) also showed that young 
dogs and guinea-pigs could be made to develop icterus gravis. 

L. icterohremorrhagire Infections of the Dog in Nature. 

0KELL, DALLING & PuGH proved that the infectious jaundice 
occurring naturally in dogs was caused by a spirochrete. They 
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isolated a leptospiral strain in three out of ten cases of " enzo~tic 
• dice " which corresponded in every way to the classical 
Jaun • •. h' tra' 
L. icltrohaJlllorrhagi:l! strain obtained from rats. \\ 1~ t 1s. s tn, 
they were able to produce the typical form of the d1sease m. dogs 
and guinea-pigs.. They also described a peracute form of the d1se~se 
particularly with h;emorrhages (stomach, intestine, etc.) to wh1ch 

we shall refer later. 

Stuttgart Dog Disease (Slutlgarler Hundeseucht}. 
Another disease also occurred among dogs however, the so-called 

Stuttgarter Hundeseuclte also called dog typhus, stomatitis ulcerosa, 
gastro-enteritis h;emorrhagica, etc., the etiology of which was 
unknown. The nephritic symptoms played a prominent part in 
the clinical picture of the disease (thirst, polydipsia, polyuria, 
stomatitis ulcerosa, gastro-enteritis, melrena, etc.). 

Sp. melanogenes canis. 
In 1922, LUKEs was able, by means of Levaditi stained sections, 

to demonstrate the presence, in the kidneys and other organs of 
9 dogs, of a leptospira which he called Sp. melanogenes canis. In 
1924, KRrvACEK found it in 17 dogs suffering from Stuttgart dog 
disease. 

LUKEs & DERBECK also inoculated 13 guinea-pigs, 1 rabbit and 
a few dogs with these canine spiroch;etes (probably in the form of 
an emulsion of the organ), as a resuh of whiclt their experimental 
animals generally caught the same disease. LuKES has also 
recorded post mortem findings in regard to the animals which died 
of Stuttgart dog disease. 

The question arises whether LuKEs was not working with the 
leptospira which now goes by the name of L. canicola, though it 
appears to have been more virulent for the guinea-pig than the 
latter. The strain was not a pure one, and was lost after a short 
time. 

In 1937, WIRTH described yet another form of Stuttgart dog 
disease, which took a peracute course and caused numerous h;emor
rhages. 

This raises the question whether the peracute form observed by 
OKELL, DALLING & PuGH in the case of enzootic jaundice dilTen 
from the above, and whether both are caused by the same strain. 
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As far as we know, neither 0KELL and his colleagues nor WIRTH 
have succeeded in obtaining a strain from this form of the disease. 

For the moment, the evidence adduced by LuKES and his 
colleagues was not conclusive. Moreover, there was another disease, 
azotemic uremia, the symptoms of which tallied in every way with 
those of Stuttgart dog disease. In 1925, however, KLARENBEEK 
was also able to find spirochretes in the kidney of a dog suffering 
from azotemic uremia. The Stuttgart dog disease, which resembles 
azotemic uremia but is caused by a leptospira, must therefore be 
distinguished from azotemic uremia due to other causes (kidney 
trouble). 

The same symptoms can also be produced by foreign bodies 
obturating the intestine. The etiology of this syndrome must 
therefore always be ascertained. 

The difference between Stuttgart dog disease and Weil's disease 
was not always as clear, however. Transition forms between the 
two diseases were observed, and WIRTH's experiments (1937) among 
others showed a connection between the two, as he succeeded in 
producing the symptoms of the Stuttgart dog disease in young dogs 
by means of leptospirre from rats (i.e., L. icterohremorrhagire) ; 
furthermore, by infecting them with Stuttgart virus by means of 
a kidney or liver emulsion, he found that 9 out of 10 dogs exhibit 
the symptoms of infectious jaundice. WIRTH therefore thinks that 
the Stuttgart dog disease is the anicteric form of the latter disease. 

The Canicola Strain. 

The matter is not quite so simple, however. It was shown in 
1931 that all leptospiral strains cultivated from dogs were not 
identical ; KLARENBEEK & SCHUFFNER found a strain which gave 
a titre of 1:10,000 with its own anti-serum, whereas with a serum 
against L. icterohremorrhagire its reaction was 1:25. The new strain 
known as L. canicola is morphologically identical with L. ictero
hremorrhagire, and can be cultivated on the same culture medium. 
Serologically and in its action on guinea-pigs, however, it is clearly 
different, and, as was subsequently ascertained, it does not occur 
in rats. 

KLARENBEEK & WINSSER have now also infected small puppies 
with this strain (after passing it through a dog). The dogs exhibited 
more or less marked symptoms of jaundice, while one of the animals 
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appeared to be completely una1Tected, though leptospirre were later 
demonstrated in its urine. It may therefore be said that according 
to circumstances L. icterohremorrhagire and L. canicola may produce 
forms of the disease with or v.ithout jaundice. 

2. SolliE CLINICAL FACTS CONCERNING NATURAL L. iclero
hremorrhagire AND L. canicola INFECTIONS AMONG DOGS 

It is important to know whether both strains naturally produce 
a separate and typical pict~.g., whether L. icluohremorrhagi2 
produces Well's disease. L. canicola the Stuttgart dog disease-even 
though experiments by KoRTHOF, Kl.ARENBEEK &:. WINSSER, and 
WIRTH show that, experimentally, this is not always the case. 

A survey of the material collected in Kl.ARENBEEK'a veterinary 
policlinic in l:trecht in 193-1 (see DHOZ.."T, KLARESBEEK, ScHuFFNER 
&:. VoET) and a further survey from the same policlinic in 1938 
{KLARE."BEEK, WL'ISSER) provide information concerning the 
symptoms which each strain produces in dogs in the natural state. 
Some of the particulars given in the second survey have been 
summarised in the table below. 

In the case of these dogs, the form of infection was determined 
serologically or by cultivation and identification of the strain. 

Number Infected with 

:Sum- )late Fe- L. L. t:n-
bet' male I<Ur. <ani e. known -- -- -- -- -- --

Jaundice ............ 12 9 3 9 2 1 
IS"o jaundice •••.•••• 27 22 5 1 23 3 

Total •....... 39 31 8 10 25 4 

Outcome 

Died ! Cured l'nkn'""' 
~ptooplruria 

8 
I 

2 2 2 (in lcteroh. casu) 
9 i 10 8 17 (14 In canleola cases :; unknown) 

-- --17 12 10 19 
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It will be seen that, in these cases, the canicola infection \\'as 
more frequent than the L. icterohremorrhagire. The dogs infected 
with L. canicola usually had no jaundice, though 2 out of 25 did ; 
those infected with L. iclerohremorrhagire, on the other hand, nearly 
all had jaundice (only 1 out of 10 did not). The case mortality 
was high in both infections, though L. iclerohremorrhagire would 
appear to be the more fatal of the two strains.1 

The fatal cases in the canicola group were usually due to uremia. 
Leptospiruria occurred after both infections, though much more 
frequently in canicola cases. Whilst allowing for the greater 
frequency of canicola, this may be due to the high mortality rate 
of the classical group. Only 2 animals out of 12 survived. 

It was often possible to tell from the clinical picture whether one 
dealt with a L. icterohremorrhagire or L. canicola infection. Slight 
or indistinct cases were, however, often misleading ; in such cases, 
the nature of the infection could only be ascertained by laboratory 
investigation. 

Though L. icterohremorrhagire and L. canicola both produce a 
typical syndrome (jaundice being marked in the first case and 
uremia in the second) a number of cases occur in which these 
symptoms overlap. Epidemic jaundice, however, may be said to 
be chiefly caused by L. iclerohremorrhagire and dog typhus by 
L. canicola. 

When dogs are inoculated with" material obtained from Stuttgart 
dog disease", as it is described in the literature on the subject, it 
is impossible, 'without further information to know whether 
L. canicola or L. iclerohremorrhagire is actually inoculated; the same 
remark applies to" material obtained from infectious jaundice " 
of dogs. 

Localisation of Leptospirre in the Kidneys. 

The localisation of the leptospirre in the kidneys is not the same 
for the two diseases. In 4 cases of icterus gravis, KLARENBEEK 

observed leptospirre with dark-field illumination in the blood and 

• According TO KLARENBEEK's latest Investigations, which we have Ju•t 
received : 

L. canico/a caused jaundice In 3% of the (94) cases. 
L. lc/erohR'morrhagiBt caused jaundice In 82% of the (57) cases; 
The case fatality rate for L. canico/a was 4 I% ; 
The case fatality rate for L. iclerohll.'morrhagiHJ was 51%. 

20 
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fluid expressed from the kidney, and also .in Levaditi stained section~ 
of the kidney. They were situated outside the lumen of the tubuh 
in the interstitial tissue and occasionally in the epithel~um of the 
tubuli. In the uremic form of the disease, they were chiefly found 
in the lumen of the kidney tubes, which were covered with a black 
frinoe similar to that demonstrated by ScHUFFNER &: KuENEN in 
rats': kidneys. The position of the leptospine in the kidney there
fore probably depends on the duration of the case whether Well's 

or Stuttgart disease. 
Thus KouwENAAR &: WoLFF observed among street dogs-i.t., 

in cases where the acute stage of leptospirosis would not be found
the leptospine in the convoluted tubules but never interstitially. 
They v.-ere grouped together in clusters and were few in number. 
Dogs can therefore carry and excrete leptospine as well as rats. 
lu.AREl•iBEEK &: VoET considered however that leptospiruria in 
dogs differs from that in rats as the latter continue to excrete 
leptospine in the urine for the rest of their lives, the fo!"ffier only 
for a limited period. 

3. DISTRIBUTION OF LEPTOSPIROSIS L'i DOGS 

Geographical Distribution.-Infection of dogs with leptospine has 
been shown to occur in many European countries and has also 
been described in many other places including the Netherlands 
Indies, the Federated Malay States, Madras, San Francisco. 

Whilst in the Netherlands Indies and the Federated l\Ialay States, 
strains of leptospine are found which are not encountered in 
Europe (in the Netherlands Indies-the H.C. group and another 
group which must be classed with L. hebdomadis ; in the Federated 
l'olalay States-Akiyami A), canicola infection has been traced in 
various countries. Apart from the Netherlands, where it has been 
found in human beings and dogs, it exists in Denmark (BoRG 
PETERSEN); in Germany {UHLENHUTH &: ZIMMERMANN). WIRTH 
cultiva~ the st~ in Vienna and vAN DER WALLE in Antwerp, and 
serologically posJbve dog serum has been found in Sweden (reported 
by MALMGREN). In San Francisco, the canicola infection was found 
in human beings and dogs, and strangely enough the strain was 
cultivated from five jaundiced dogs. 
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It is difficult to determine how frequent the leptospiral infection 
among dogs is. The results obtained by various investigators 
(collected in Table 40) are not always comparable as the material 
is not always obtained in the same way and investigators diiTer 
in their methods. 

KoRTHOF, KouwENAAR & \VoLFF, REITANO and MoRSELLI, and 
PETER DAHR had dogs which were normal or not specially selected, 
while others received non-selected material from a veterinary poli
clinic (Amsterdam-50 dogs examined) or received some of their 
material from veterinary surgeons (UHLENHUTH). 

All investigators were, however, able to demonstrate a leptospiral 
infection in some of their dogs, either by cultivating leptospirre from 
the kidneys in Vervoort's culture medium (KouwENAAR & \VoLFF 
found 6 cases among 106 dogs) or by animal inoculation 
{KRISHNAMURTI---one case), or again by means of serological tests, 
which was the method most used (KoRTHOF, ERBER, Institute 
of Tropical Hygiene, REITANO & MoRSELLI, UHLENHUTH & 
Zm~tERMANN, DAHR). 

Serological reactions are difficult to interpret when the titres are 
low. The question whether such low titres in dogs are specific or 
not is even more difficult to decide than in the case of human beings. 
Furthermore it is impossible in tropical countries and elsewhere to 
determine whether a low reaction may not be due to paraspecific 
agglutination while the real strain concerned has not yet been 
discovered. If a titre of more than 1:100 is accepted as proof of 
infection, the per~entage of positive reactions among the dogs 
examined would be between 4 and 15%: 

Age Distribution of Infection in Dogs.-Young dogs sometin1es 
gave no serological reiction (Amsterdam) or their reaction was 
low (KoRTHOF, who considered such reactions to be negative). 
UHLENHUTH also observed few infections in young dogs. Other 
investigators have shown, however, that young dogs may be 
infected. Thus, in Rotterdam, a whole litter was found to be 
infected, while, in KLARENBEEK's clinic, there were 81 dogs with 
leptospirosis (1934 and 1937) of which 13 were less than a year old, 
51 1 to 5 years old, and 17 over 5 years old. 

Proportion of L. icterohremorrhagire and L. canicola Infections in 
Dogs.-During the two years for which a survey appeared, 52 dogs 



Table .0.-0CCUIIIIRNOB OP l.BPTOSPIIIAL INPRCTIONI AMONO Doo1 PROM VARIOUI PLACRI 

Number 1 year 1 yttnr Sorologlcol reaction Culture Animal tnt of dollS or ovor 
-- --

J{OUWRNA.Aft & 106 Kidney In VIrulence 
WoLFF (Dell), dogs, not nutrient low; no 
1930 sick medium of fl\llnea-plg 

Verwonrt died 
6+ 

2 of I year 
3 of 2 yean 
2 of 8 yeara . - --

G. KonTIIOP : 39 18 21 16<100 2 1,000-2,500 Age had a dl1-
1930 normal 7<100 10 100-900 tinct elfect on 

dogs . 
' 1,000-25,000 the aero logical 

Utre 
1930 123 street 13" 110 11<100 2 200 Sex had no noUce-dogs taken 07<1oo 36 100-800 able lnftuence at random 7 1,600-12,800 

---
a EnRhR, 19~~ I :.I 8+ 200-1,000 

- -
"RtSHNAUURTI, ' 1 
1932 

nsL of Tropical 50 It 39 11 n~gull ve 
Serological reac-Hygiene. Ams- dogs taken 17 negoUve 
Uon with both terdam, 1932 at random 
L. lduoh. lllld from a ,·cter. 
L. eanleola polycllnlc 

I 



HIRhf'5l reaction IIJ~est nactlon I 
wllb L. lauoh. 1 wll L.. canicola : 

• 10 1 10 
2 30 2 30 
2 300 2 100 
1 1,000 3 300 
1 3,000 2 1,000 

2 10,000 
1 30,000 

--· 
REITANO .t 112 4 positive 400-800 
MoRSELLt, 1935 •trHt dogs 

. 

l:ULENHUTH cl 42 37 negative 
ZIMMERMANN, 5 positive 200-800 

1936 
48 38 negative I 

HigbMt r«"attlon 
H ..... ·~· "~ I with L. lcteroh. : wllb L. canlcola : 

1 640 1 300 
1 1,200 2 1,200 ' '·'"" ' '·"" l and 1 nt 71 200 with L. itlemh nnd L. ca-
nicola alike 

--· 
P. DAHR, 1937 200 190 negative 

normal do~s Hll!hest r•acllon llit(hest reaction 
wilb L. icleroh. : with L. canicola : 

1 100 6 50-350 
3 with 40-50 lor each 

Age had a dis-
tinct efTect on 
the serological 
titre 

Serological tests 
with L. icleroh. 
only 

with L. icleroh. 
and L. canico/a 

Only one among 
the positives 
was 1 year old, 
all the others 
were older 

t"' 
1:!1 

~ 
0 

"' '0 -::tl 
0 

"' 1:!1 

"' 

.., -..... 
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in Ku.RE:-;BEEK's policlinic were infected with L. canicola and ::!6 
"ith L. ideroha'Jnorrhagi<f!. UHLE:SHUTH also reports twice as many 
infections "ith L. rani cola as with L. icleroh;rmorrhagiil!. Further
more, in the case of 50 dogs taken at random and e.xamined in 
.-\msterdam, very high titres (10,000 and 30,000) were obtained for 
canicola infections but not for L. icteroha:morrhagite infectious. 
Diseased dogs also gave more high reactions with canicola. Owing 
to the small number of animals, it is impossible to say whether this 
is due to a characteristic property of the strain, or whether it is 
merely a matter of chance. 

Sa Distribution of the Infection in Dogs.-The number of dogs 
infected was larger than that of bitches (KL.o\.RE:-;BEEK & WisssER). 
or 39 dogs mentioned above in lhe t:trecht policlinic, 31 were male 
and 8 female, whereas the number of dogs being treated at the time 
was 281 male and 188 female. This is presumably connected with 
the habit of male dogs licking or sniffing at the urine of other dogs. 
In this way, infection \\ith leptospir<e may often be transmitted 
from one dog to another"ithout water being necessary as a medium 
of infection. 0\\ing to this fact, the occurrence of mixed infections 
may be less unco=on than in human beings ; and the eases in 
which the serological reactions give an equally high titre for both 
strains may be of that kind. 

4. LEPTOSPIROSIS IN DoGS A.'1D PROPERTIES 
OF THE CA. ... ICOLA STRAIS 

(Investigations in the Institute of Tropical Hygiene) 

When the canicola strain was first isolated it could not always 
be easily distinguished from the classical strain, since the two are 
in some ways similar. Tests with L. canicola were therefore includl'd 
in all the routine work (examination of human and animal sera 
and of unknown strains), so that its special properties were brough~ 
to light, and its claim to be regarded as a separate strain established. 
~ s~rnmary of some of the results obtained in these investigations 
1S giVen below : 

(a) /I." umber of Dogs Examined. 

~~gether 414 ser:- of dogs believed to be suffering from lepto
sprroslS were serologically examined from 1 n9 up to the end of 
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1937 ; 116 did not react with either of the leptospiral strains.1 

From 1929 to the beginning of Hl32, 27 of the dogs were examined 
(Table 41). This examination was in so far unsatisfactory that 
L. canicola was not yet known, and infections with this strain may 
therefore have passed unrecognised. 

From the middle of 1932 onwards, reactions with both the classical 
L. icferohremorrhagire and L. canicola strains were introduced. 

(b) Serological Reactions in Dogs. 

The number of dogs infected with L. canicola was greater than 
tbat infected with L. iclerohremorrhagire (Table 41 ). 

Tabl< 41.-!'\U~IBER OF SEROLOGICAL REACTIONS IN Doas SUSPECTF.D 

OF LEPTOSPIROSIS 

( L. iclerohtemorrhagilll AND L. canico/a) 

Sum her 
or doJ(~ Sunll-,er Number Sum her 

l'umht'r with A reacting reacting reocting ~umber 
or dop;o; !'urn her posith·e more more with ot posi-

f'-.:a- negati\·e reaction strongly strongly equal ti\·e to mint'-d L. ictc>roh. to to L. ca .. intensity reactions 
or l ... «"a- L. icleroh. nicola to both 

nirnla -- ----
1929 ...... 16 6 10 10 13 
1930 ...... 8 1 7 ; 7 
1931 .•.•.. 1 0 1 1 1 
1932 ...... 2 0 2 2 2 

27 7 20 20 23 

1932 ...... 5 I 4 3 1 4 

1933 ...... 71 13 53 23 30 5 66 
193~ - ....• 61 12 45 18 27 4 58 
HJ:la _ ..... 64 18 41 15 26 5 50 
1935 ...... 50 27 23 II 12 23 
1936 .....• 63 22 36 12 21 5 47 
1937 .... -. lllO 23 66 25 46 3 108 

414 116 268 107 166 22 356 

• We have no clinical details concerning these dogs, It is even possible that 
the serum of a few dogs was investigated several times without our being 
Informed. This wos, however, of no importance for the details of the serological 
reaction discussed here. 
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Tablt'S 42 and 43 show that the canicola strain gives a wry high 
titre much more frequently than T •• ideroh.lmJOrrhagi;'l'. 

In the case of the former, i5 of the 186 reactions, or .J;l•: ~.were 
as high as 10,000 or 30,000, whereas, for the latter, the number 
reaching this Yalue was 15 out of 114, or 13~~· This has already 
been mentioned in connection with the serological reactions of one 
group. The classical strain may give rise to an abundant·e of 
antibodies in the serum of dogs : a positive reaction llt'ing still 

Tablr 4.2.-STRE..."'\GTH OF SPECIFIC ASD P.\R.,SPECIFIC: REACTtoss ts ()fhl:!t 

(lsFEcriOs WITU L ronirola) 

~ I TitrP with ~ ~ 
L. nm.rmhl 1 t: I 

(Spec111C) !_z_' ~~. 
]0 ... 1 2 2 

30 •• . 8 5 
tOO... 25 12 
300... 27 9 

1,000 .. . 
3,000 .. . 

2-l 
25 1 

10 

3 
7 
1 

3 
1 

6 
9 
9 
8 

8 

i 
8 2 1 
6 8 1 

10,000 •.. 
30,000 ... 

24 2155 6 5 ! 

51 
-- -- -- _7_ ~ 16 l 17 I I 

1 ~2 \t6 37 1 34 1 26 i----;--:.-~-7-~-~- 1--

Table 43.-STIIE...-GTB S · p OF PECIFIC ASD ARASPECIFIC REACTIOSS IS DOGS 

(b"FECTIOS "'"lTD L icl.rohwmorrhagiw) 

Titre with I 
L.id~~· 
monhagillt 
(specific' z 

10 .. . 10 10 

10 

30... 16 14 2 
100 ... 9 6 
300 ... 23 8 

1,000 .. . 29 11 .f 
3,000... 12 3 4 

10,000 .. . 11 0 2 
30,000 .. . 4 1 2 

Titre with L. ewurola (panbpeciOc) 

30 100 300 I 1,000 I 3,000 It 0,000 i 30,fNN) 

3 I 

~~~~---;; 
_l_il~·l 

116 ! 3 ~-~-~-- --14 I 13 
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obtained at a dilution as high as 1:30,000, as shown by 4 cases 
reported in Table 43. 

Very low reactions are difficult to interpret. They may be due 
to a recent or to a previous leptospiral infection, or they may be 
wholly aspccific. The question of the possible limits and frequency 
of these aspecific reactions in dogs, has not yet been investigated. 
The clinical symptoms, a repetition of the reaction with a later 
sample of serum, and, if necessary, the cultivation of the strain 
from blood or urine, may often put the investigator on the right 
track in such cases. There are, however, also cases in which the 
one serum reacts with the other strain in a manner which is termed 
paraspecific (associated reaction), since it rests upon the similarity 
of the two strains in respect of their antigenic structure. Those 
cases in which such a paraspecific reaction does not occur or is 
very slight, constitute, of course, valuable evidence of the indepen~ 
dence of the L. icterohremorrhagire and L. canicola strains. The 
subjoined Table gives some instances of this. 

Serum doll 101 
, , 19K .. .. , W.H. 133 ••••.••••.• 

, Jack ••••••••.•••.••. 

L. iclf!rohtemorrhagi2 

30,000 
3,000 

0 
0 

Distinction between Specific and Aspecific Reactions. 

L. canicola 

0 
0 

10,000 
3,000 

The titre generally serves to distinguish between these paraspecific 
reactions and the main (specific) reactions. If the difference is 
small, as sometimes happens at the outset of the disease, the test 
should be repeated after, say, one week, though this is not always 
possible in the case of dogs. 

Whereas there were 300 reactions in which one of the two strains 
yielded a higher titre than the other, 22 had a titre which was 
identical for both strains, so that one reaction was not sufficient 
to show the strain responsible. This matter will be referred to 
further on. 

Apart from the difTerence in titre, main and paraspecific reactions 
cannot be distinguished with certainty : retardation of the reaction 
of highly dilute sera was noted in both cases, and in either case 
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the reaction ocru!T('d just as well with the agglutinins as with the 
lvsins, at anv rate if the paraspecific reaction was su01cil'lltly strong. 
in wry low ~actions (whetl1er main or paraspedfic), the agglutinins 

may indeed be absent. 

Diff.-renct bdwren L. icteroha>morrbagire and L. canicola as rrgards 
the Sumber of Paraspecific Reactions. 

There would appear to be a difference between L. canicola and 
L. id~roh;rmorrhagi::e as regards the tendency to paraspecific 
reactions. 

Of 186 sera from cases of canicola infection, only 32 (i.e., 17.2~~) 
gave no reaction with L. icteroh::emorrhagi.-e (Table 42), and of 
114 sera from cases of L. icteroh;rmorrhagi::e infection there were 53 
(i.t., 46.5~~) which gave no reaction ~ith L. canicola (Table 43). 
As both groups were not composed in the same way, we made a 
special comparison of the sera of a titre of 1:1,000 and more, and 
noted that, of 124 giving a titre of 1,000 and over with L. canicola, 4 
(i.e., 3~~) were negative with L. icteroh::emorrhagire, and out of 
56 sera giving a titre of 1,000 or more ~ith L: icteroh::emorrhagi;r, 
15 (i.e., 27%) were negative ~ith L. canicola. Thus, in the case 
of these higher titres, too, there is a marked di!Terence in the 
tendency of the respective strains to give paraspecific reactions. 
Though a paraspecific reaction is less frequent ~ith a canicola serum, 
it is generally not lower, when it does occur, than reaction of ictero
h;rmorrhagia? serum ~ith a canicola strain (see Tables 42 and 43). 
""e have no explanation to o!Ter for this phenomenon. 

Reactions with Formalin Strains. 

In testing dog sera with L. icleroh;rmorrhagire and L. canicola, 
not only living strains, but formalin-killed strains have been used 
in a number of instances. So far (end of 1937), the number of 
such formalin reactions performed with canicola strains is not large ; 
they indicate, however, that a reaction with a formalin-killed 
canicola strain reaches about the same titre as the lysis of a Jiving 
strain, or di!Ters from it at most by one degree of dilution (above 
or below) (Tables 44 and 45). In this respect, 1 •. canicola behaves 
exactly like L. icleroh::emorrhagi::e. 

Wit~ a ~orm~lin treated strain (for which consequently only the 
agglutmahon t1tre was recorded), positive results were obtained 
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equally well in regard to both specific and paraspecific reactions, as 
the following examples show. They show once again that a serum 
giving a paraspecific reaction does contain agglutinins against the 
heterologous strain. 

L. canicola L. iclerohll!morrhagiw 
Serum 

Formalin Formalin Living kill•d Living kill•d 
-----

Dog 3869 ••• 0 •• 10 (0) 30 300 (0) too• 

" 28 ...... 100 (10) 300 1,000 (30) 3,000 .. C. E. . ..... 300 (0) 300 3,000 (100) 1,000 

" 466 0 ••••• 100 (10) 100 10 (0) 10 .. 4862 . ..... 10,000 (100) 3,000 300 (I 0) 300 .. 80 • •••• 0 30,000 (:!0) 30,000 1,000 (0) 1,000 

• The numbe-rs bt>twet>n the pareonthesf'S for the reactions with living strains refer 
to the dt>gree of ag~lutination i in the reactions witb formalin·kiUed strains, only agglu .. 
tinalion occurred, of course. 

Equally High Reactions with L. canicola and L. icterohremorrhagire. 

In 22 cases, the reaction with L. canicola and L. icterohremor
rhagire was the same-viz., 1:30 in 5 cases, 1:100 in 5 cases, 1:300 
in 4 cases, 1:1 ,000 in 4 cases, and 1:3,000 in 4 cases. In order to 
ascertain which of the two reactions is specific, the reactions should 
be repeated in order to determine how they stand in relation to 

Table 44.-TITRE WITH LIVING AND WITH FoRMALIN STRAINS 

L. canicola. 

Titrt> .. ·Uh Sum· Titre with formalin strains 
livinK bt'r of 

rt"ac-a trains lions N•g.l 10 30 100 300 1,000 3 000 !0,000 -- -- -- -- -- -- -- -- --
0 ... 12 10 1 1 

10 ... 2 1 1 
30 •.. 7 1 IS 1 

100 ... 14 1 1 7 5 
300 .•. 10 3 5 2 

1,000 ... 4 1 3 
3,000 .•. 7 2 2 1 

10,000 ... 7 3 ... 3 

30,000 ... 12 2 
--- -- -- -- -- -- ----- ---

75 10 4 8 11 11 8 5 6 

30,000 --

2 
1 

10 
---

13 



LEPTOSI'iROSES 

L . . :\SD wrru FonM.,us 5Tn.At:o-:s T bl u-TITRE WITH (\ISO . . . 
a t . L. irltroh • .-morrlhlglR". 

Tl.ti"C" ••ith ronn~lhn stmins 

:"urn- ------~~-;.=-...::;~~::1-;:-=~-:-:::-~-;,;-:;;; Titno with tw-r of _ 

linn!( I"NNC'- 1 tltl 3no 1 ,nno I 3.uoo tn,nno lu.ooo 
slllllins _t_itl-:-··-s.·~-· _1_ .. __ :~_o_ --~- -- ---,-- -- --

0 ... 
10... 5 3 2 

30... 11 3 

tOO... 4 
300... 12 

1,000... 11 
3,000... 4 

10,000... 2 
30,000 . . . 1 

6 
2 

-55 --~- --6-1~ 

2 
2 

3 

8 

6 
1 

7 

3 
1 

2 2 
1 1 

I I 1 

-u-i .& --~ -~--~-

each other as the disease progresses. We had little opportunity 
f d · cr this "ith docr sera, and even less "ith human Sl'ra. o om., o • . • • 

An example of how a repetition of the test proved dect~l\ e m 
the case of a dog is given below : 

Sucttssi!'t Strortaclioru of Dog dt R. 

Strum 

\ First test .....••.....•.. · • • · • • 
Dog de R. • ·j One week later •...••....••.••• 

\ Two weeks later •••............ 

Strains 

L. irlrroh~r
monlulgtw 

300 
3,000 
3,000 

(c) Classifiwlion of the Strains. 

L. mni<"ola: 

tno 
3,0i '() 

31J,OVO 

Table 46 reproduces graphically the classification of the strains 
of L. canicola found in dogs and human beings.l The clas~ical 
strains from dogs are included in the table for all the classical strains 
in the chapter on rats ; they do not diller from other L. iclero
h<emorrhagi<E strains isolated from human beings or rats. 

' 6 eanicola dog •trains were isolated at the ln•titute of Tropical llyMi•ne 
from urine ; we received 5 !rom Prole•sor MEYER of San Franci~eo ; the others 
were given by Professor KLARESBEEK. The 4 atrain• !rom human beln~• were 
all obtained in the Institute of Tropical Hygiene from the urine of patients. 



Tobit 4tl.-CLASSIFICATION OF L. caniro/a BY AGGLUTINATION-LYSIS REACTIONS WITH MONOVALENT SERA 

Sera against : 
-

I I ' 
Pomona ! Hebd.o- I Oa11ico I I I Swart 

Cankola I lctl'n:JhfP- Grippo- u Strnins I SRiincm llachmal ''an I morrhntchr : mad11 typho~a ' Tlt>nt'n I -- ' I ' I 

II llll!lll!iii!IIIJ 

~~~12 12 

Dogs lr,,m Nethrrllnds 
18 strains 13131<113 1<10 

D 000 
DOD 

D D D DO D D 
DO 

Dogs from San Fran- ••• 1111111 • cisco 1212 
4 strains DOD 

0 

• 12 
0 

••• liD 
4 strains isolated from 1212121212 

man. fHH'J 

Netherlands 0 

DO 0 DO DOD 0 

Reaction •• of a strent-4lh equal to the lull specific litre • 

mJ of a ~lrenv,lh equal to 1/10 ol the lull sp•cillc litre. 

12 or a v.trenl:(th equal to l/30·1 /100 ol the lull specific titre. 

IZI of a strength equal to 1 /300.1/1,000 ol the lull spccillc litre. 

0 neg· .. ttve. 

~ 

Anda-
~~ 

I - = 
-~ man ~~ 
~~ I 

A .'-8 
7~ 

_:_0: 
: 

D 0 

SON91oM 

., ..., 
"' 
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All the canicola strains gave, in addition to a reaction of full 
strength with the homologous serum, paraspecific reaction with the 
serum against L. ideroh;mwrrhagi<£. There were no instances, 
such as some we observed with human patients infected with 
L. canirola, whose serum, though yielding a titre of 30,000 when 
tested against the homologous strain failed to give any paraspecific 
agglutination at all '\\ith L. iclerohil!lltorrhagi<£. In spite of the 
occasionally strong paraspecific reaction, it was always possible to 
decide whether one dealt "ith the canicola strain or the classical one. 

Further, unlike L. icteroh<l'morrhagi<l', which very frequently 
reacts "ith Rachmat antiserum (see rat and human strains of 
L. icteroh<mtorrhagia:) the canicola strain gave no paraspecific 
reaction (so far as the testing v.ent) with the antisera of the Rachmat 
group. With the other antisera used, paraspecific reactions where 
present were weak. 

Five of the classical strains, on the other hand, gave a very strong 
paraspecific reaction '\\ith canicola serum ; this is described in the 
section on the classification of L. icteroh<Emorrhagi<£, which also 
shows how these strains could always be diJTerentiated from canicola. 
Our experience "ith some canicola antisera, prepared by the inocu
lation of heated cultures in rabbits, was different, the paraspecific 
reactions "ith L. icteroh<f?morrhagi<£ being weaker or disappearing 
entirely (see chapter on rats). · 

(d) Animal Experiments with L. canicola. 

Experiments with Guinea-pigs . 

.\fanner of Infection. 

Our first inoculations of guinea-pigs were nearly always made 
'\\ith _patients' urine containing leptospirre. Only 2 guinea-pigs 
were moculated with patients' blood. It soon became evident that 
the infection was not easily transmitted by intraperitoneal inocu
lation or by instillation into the eye. We therefore had recourse 
~ intra-cardiac inoculation as recommended by ZuELZER. Thus 
~d the le~tospirre prove to be somewhat more abundantly present 
m the pentoneal fluid. 

. Th~ cani~la_ stra~ also disp.layed certain characteristic properties 
~~ gumea-p~g mf~chons, _particularly as regards the generally low 
VIrulence on 1st moculatwn. 



Table 47. -Ymt•I.ENCE OF L. ideroh. AND L. canico/a FOR THE GUINEA-Pia 

1 !il pns~ge 2nd passa~e 3rct passage 4th and further passages 

NumbPr of R'llm.•a-pi~ Number or gulnea-pllliS Number or guinea-pi~ Numbrr of guinea-pi~s 

lnocu-~ Sun·l· Dead lnocu- Survi- Dead Inocu- Survl- Dead lnocu- Surd- Dcnd 
lated ''on In ted von Ia ted \'On latf'd von --- ---· - --- --- ---- --- --- ----- -- ---

L. icltrohremorrhagi re from p.s.em. p.s.em. em. 
blood: 

Infection ................. M5 I 7-1 (toe.) 37 3 32 (2r.) Hi I 14 (Jc.) 20 0 20 

No infection •••••••• 0 •••• 5 5 

--- ---· ---- --- --- ----- -

Total • 0 •••••••• 0 •• 90 6 74 (!Oc.) 37 3 32 (2c.) 16 I H (lc.) 20 0 20 
-~- ---- ~--- --- --- - -·-- --- ---- ---

L. icltroheemorrhagire from p. s. p. s. 
urine: 

Infection 0 •••• 0 •• 0 ••••••• 21 3 16 (2c.) 7 1 6 4 0 4 
No Infection •••• 0 •••••••• 6 6 

--- ---
Total 0 f o 0 0 0 o o 0 0 I o o 27 9 16 (2c.) 7 1 6 4 0 4 

- -. --- -- -- ---- ---- - -- -- --
L. canicola from urine : 

Infection •••••• 0 ••••••••• 27 22 5 14 4 10 5 0 4 (I c.) 17 3 I I (I c.) 
' No infection • 0 0 •••• 0 ••••• 10 10 3 ' 3 (2 intcrc.) 

' ------
Total ••••• 0 •••••• 0 37 32 5 17 7 10 5 0 4 (I c.) 17 3 I I (I c.) 

(I interc.) 
. 

p. = peritoneal fluid. s. = I.Jlood. em. = llvcr emulsion. intcrc. = intercurrent. e. = cardiac puncture. 

Guinea-pigs marked (c), who had heart puncture died the same day. but not from this cuuse, for they were already very ill. 
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\"iru/c'I!Ct of L. cankola for Guinea-pigs. 

The bottom part of Table 47 shows, for example, that, of 
37 guinea-pigs inoculated with canine or human urine containing 
living leptospir.l', only 27 became infected ; 22 of which survived 
the 1st pas...;;age, only 5 d)ing of leptospirosis. 10 out of 17 died 
in the ::!nd passage, and more in the subsequent passages. ,Vter 
the 3rd passage, the period between inoculation and death did not 
appear to be definitely reduced any further. 

There is a possibility that the medium from which L. canico/a 
was regularly obtained-i.e., the urine-influenced the inoculation 
experiments and was one of the reasons for the mild efTect of the 
first inoculation. It is hence interesting to compare the efTcct of 
inoculating guinea-pigs with human blood or with human urine, 
containing L. icleroh:emorrhagi:e, or else with L. caniro/a obtained 
from the urine of dogs or human beings as shown in Table ·17. From 
this table, there does indeed seem to be some diJTcrence according 
to whether the guinea-pigs are infected with the urine or the blood 
of human patients sufTering from Ltplospira icltrohaemorrhagiae 
infection. 

In the first group, 1 out of 85 ( = ~~~)of the guinea-pigs infected 
with L. icteroh:emorrhagire survived the 1st passage; in that infected 
with urine, 3 survived out of 21 ( = U'~~) ; this may be due to the 
fact that, at the stage at which the urine is taken for inoculation, 
the disease has already been progressing for some time and more 
immune bodies have been formed, or to the reduced activity of the 
leptospira! in the urine, as a result of its acid reaction. In the case 
of canicola, 22 out of 27 (81%) survived. 

The pathogenicity of L. icteroh:emorrhagire and L. canico/a 
inoculated with urine would therefore appear to be very different. 

In the 2nd passage, when the guinea-pigs are given an injection 
of blood or liver emulsion, the diJTerence in the virulence is much 
less, but, even in further passages, the canicola strain continues for 
a long time to be somewhat less deadly. 

:Moreover, in the 1st passage, at any rate, the virulence of the 
various canicola strains also appeared to difTer. 

The strains from patient Ha and the dogs concerned already 
kille_d 5 out of 7 guinea-pigs in the 1st passage, though, of 7 othl'r 
strarns, none caused death in any one of the 20 guinea-pigs tl'sted. 
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In the 2nd passage, all the strains appear to be more virulent and 
the differences do not persist. 

Although, particularly in the 1st passage, the guinea-pigs did 
not all die, the number of infections was higher than the small 
number of fatal cases would have suggested. Thus leptospirre were 
found in the peritoneum in several non-fatal cases. Leptospirre 
were, furthermore, found in the urine of many of the surviving 
animals after 2 or 3 weeks, where they sometimes persisted for 
some considerable time. 

ln other experiments, infection was demonstrated by the fact 
that the guinea-pigs were able to resist a subsequent infection by 
a virulent strain, whereas the control guinea-pigs succumbed. For 
example, 6 guinea-pigs inoculated with urine from Dog W all 
survived (see table subjoined). Leptospirre were, however, 
demonstrated in : 

No. ol ttuinra- P•rl-pigs inoculated tone-al Blood Urine Reinoculation with urine fluid ol doll W. -
2897 •• 0 ••••••• - - + 
2911 .......... - - + 
2923 .......... - - + 
2924 .......... + + 15th day-
2927 ••••• 0 •••• + + + died after seven days 

or pseudo tubercul. 
2928 .......... + + + survived 

The examination of the peritoneal fluid, blood, urine, etc., showed, 
in these cases, that none of the animals had escaped the infection. 
The examination of the urine therefore deserves special attention. 

Jaundice in L. canicola Infection of the Guinea-pig. 

L. canicola caused little jaundice in guinea-pigs in the Nether
lands ; when it did occur, jt was nearly always slight, and occurred 
in all passages (see Table 48). Material taken from one guinea-pig 
not suffering from jaundice and infected into another may cause 
jaundice, while material from a guinea-pig with jaundice may infect 
an animal in the next passage without producing jaundice. 

The table also shows the great difference in the frequency of 
jaundice caused by L. icteroh.-emorrhagire and L. canicola. 

21 
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Exptrimrnts on Ift.1gs with an L. canicola Strain. 

Soon after the rtmico/a strain was first isolated at the Institute 
of Tropical Hygiene, 4 dogs were inoculated with L. rtmiro/a; 2 by 
injection, while 1 was given food mLxed with the strain and the 
other was put in a cage "ith one infected dog. All 4 became 
infected, as was shown by examination of the peritoneal fluid, 
blood and urine, and also by the serological reaction. 

As soon as the presence of leptospirre in the peritoneal fluid 
showed that the experimental infection had succeeded, the dogs 
were given 5 c.c. of anti-serum. Three showed no signs of illness, 
while the fourth which was already ailing before died "ith jaundice 
and hremorrhages ; the autopsy revealed, however, that it had a 
very large intussusception of the intestine, so that its death could 
not be attributed solely to the leptospirre. 

By injecting the canicola strain into very young dogs, KLARE:-<BEEK 

& WL-.ssER produced jaundice in 10 out of 11 cases, some slight 
and others marked. As these puppies were killed after a few days, 
it is impossible to say in how many cases the infection would have 
proved fatal. 

Inoculation of L. canicola to Rats and ]lice. 

Experiments on this subject are described in the sections dealing 
v.ith leptospirosis in rats. All that need be recalled here is that 
inoculation of L. canicola afTected rats very little. The lepto
spirre could be found for a while in the peritoneum but could not 
be found in the blood or in the urine (except in 1 rat out of 14, 
and on one day only). It may therefore be said that the rat cannot 
be made a carrier. In the case of mice only, some were temporarily 
infected. Only one strain, which had already been passed through 
a guinea-pig and had become more virulent as a result, was 
recovered from the peritoneal fluid and blood of mice, and had 
therefore turned them into carriers. 

Inoculation of L. icterohremorrhagire and L. canicola to Cats. 

B_oth L. canicola and L. icterolu£morrhagire appeared equally able 
to mfect cats. 3 cats and 2 kittens were inoculated with each 
of the two strains, which were virulent for guinea-pigs. The first 
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re::eiv~'\l 18-21 r.c. in -l and 7 injections respectively ; the second 
6.5 c.c. in -l injections. No pathological symptoms were observed. 

_\fter U days all the cats injected\\ ith L. icteroh;emorrhagi;e had 
a serolocical titre between 1:100 and 1:1,000 against the homologous 

"' strain, while those injected v.ith L. canicola had a titre of 1:300 to 
1:3,000. The titre was usually 1:1,000. Leptospir.e were found in 
the peritoneal fluid of the kittens, and one kitten in each group 
became a carrier. There was thus no fundamental di!Tcrence in 
the symptoms caused by the injections of the two strains. 

5. L. canicola l:o;FECTI0:-1 Dl HniA:-1 BEI:o.~Gs 

L'p to now, the canicola infection has been demonstrated in 
12 patients in the Netherlands ; a strain has already been isolated 
from human beings in Denmark (BoRG PETERSE:-.), and infections 
in San Francisco and Be.rlin have been discovered serologically. 

Clinical Symptoms (Cases in the Setherlands). 

Though it is certainly not possible to distinguish the canico/a 
infection in human beings from the classical L. icterohremorrhagi;e 
infection by clinical criteria, the canicola disease has certain special 
characteristics. 

L'p till now, it has caused no deaths, though the disease is by 
no means always mild or of short duration. The 12 cases included 
some very slight ones (v.d.K., R., which were accidentally dis
covered); but others were very protracted (Res., Kl., Wubb., We.) 
lasting more than 30 days, as compared with an average of 21 days 
for anicteric cases of Weil's disease in the :-letherlands. One or 
more relapses occurred in all but 3 cases, or else the temperature 
curve went up and down. On one occasion, the febrile period was 
very long (more than 20 days). 

Severe symptoms were not always recorded, jaundice hardly ever. 
Sub-icterus of the sclerre was reported in only 2 cases, and lasted 

fo~. so short a time that it was not entered in the hospital record. 
HIJmans van den Bergh's test gave a weak positive direct reaction 
however, in 2 out of 3 anicteric cases examined, and the indirec; 
test gave values oft! and t! respectively; this indicates the presence 
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of bile pigments in the blood serum, though in insufficient quantities 
to cause jaundice.l In some cases, the changes in the urine did 
not amount to much more than those which occur in febrile albu
minuria coupled with urobilinuria. A sediment of renal casts, 
leucocytes, and erythrocytes, was present in some instances, but 
this generally lasted only a few days. In a few cases, .the albu
minuria and elimination of casts went on for a somewhat longer 
period. Even muscular pains, headache and episcleral infection 
were not always present. 

On the other hand, it is remarkable how often the meningitis 
symptoms or at least symptoms of meningismus occurred (in 4 out 
of 12 patients). 

The blood picture showed the same deviations as are found in 
the classical form of the disease. A feeling of great weakness was 
repeatedly noted in the convalescent stage. In one case, a patient 
was reported to have grown new nails during his period of recovery. 

The typical syndrome produced by L. canicola in dogs is not 
found in human beings. It is true that, in both cases, there is no 
jaundice, and the course of the disease tends to be protracted. 
But the serious renal symptoms and urremic condition which are 
so typical for the infection in dogs have not been found in the 
human cases so far observed. 

Relationship between Human Cases and Canine Infections. 

1\lost of the patients had a dog, and, in several cases, the dog 
was also reported to have been ill. The doctor dealing with the 
case was usually able to have the serum or urine of the dog examined. 
In some cases, the dog itself was sent to the laboratory for 
examination. Thanks to this co-operation between the owners and 
doctors, serological reaction tests or cultivation of the strain from 
urine showed on 6 occasions that the dog had had a canicola infec
tion, and could therefore be presumed to have transmitted the 
disease to the human patient.• 

• The case described In Sun Francisco was clearly accompanied by jaundice, 
and one or the patients In Denmark also had jaundice. In the latter case, it 
may have been due to pre-existing liver trouble. 

I Kl., s"·· Wu., Ha., v.d.l< .• R., (the last three patients were infected by two 
dogs). 
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In one case (dog 01), in which only one serological test could be 
performed, and gave l:l,OOOwith both strains, it remained uncertain 
wh~ther the dog had been iu.fected by L. canicola or L. icier,_ 
hremorrhagiz, or by both. 

Bacteriological and Serological Diagnosis of Patient& and their Dogs. 

Table 49 gives the summary of the serological reactions of patients 
and their dogs carried out at the same time, and also indicates 
whether a strain was cultivated from the human beings or the dogs. 
In nearly every case, a paraspecific agglutination of L. ictuohll!mor
rhagill! occurred. 

The reaction was, naturally, read as canicola-positive, when it 
was higher than that with L. iclerohll!morrhagill!. The diagnosis 
could often be confirmed by the fact that the reaction increased 
during the course "of the disease (Wu., Ha., So., We.). In some 
cases, the test was only performed once, but the titre immediately 
became so high that a canicola infection could certainly be assumed 
(01, Schl., Kl., v .d.K.). 

In four of the cases (Res., Wu., Ha. and We.), it was possible 
to cultivate the leptospira from the urine and to identify it as 
L. canicola. 

An interesting serological reaction was that of the father and 
child S., who had both swum on the same day and fallen ill on the 
same day ; the reaction (both 1:10,000 with canicola) showed they 
were infected with a canicola strain. The child"s serum gave a para
specific reaction up to (1:1,000) with a classical strain, not so the 
father, though both infections were presumably due to the same cause. 

The patient We.'a reaction was peculiar. There was no doubt 
that he was infected with L. canicola, as was shown by the high 
reaction which his serum gave with this strain, but, during the first 
weeks, he gave a higher reaction with L. ictuohll!morrhagill! than 
with L. canicola. Arguing by analogy from other similar cases in 
which Castellani's test indicated a single infection, we presume that, 
in this case too, the patient was only infected with L. canicola,. a 
view which is borne out by the fact that the L. canicola but not 
L. icterohll!morrhagill! was cultivated from the urine. 

The history of three cases (H., v.d.K. and R.) is sufficiently 
remarkable to be briefly given here. The first of these patient.. 
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was removed to a hospital in Rotterdam with a diagnosis of 
" meningitis", and leptospirosis was first suspected when a sudden 
marked improvement was noted after a lumbar puncture. She 
seemed to have been infected by a young Samoyed belonging to a 
litter of which the animals, with one exception, were .apparently 
infected with L. canicola. All the dogs and their parents, seven 
in all, were examined as a result of this case, as well as all the 
members of the various families owning the dogs. 2 more of the 
25 persons in contact appear to have had a canicola infection 
judging by their serological reactions. They had been slightly 
unwell during an epidemic of influenza, one of them for only 3 or 
4 days. Evidence was available to show that this had happened 
after a whole day's contact with an infected dog: A contact dog 
was also found to be infected with L. canicola.1 

By. the strength of the serological reactions, it was possible to 
determine the probable order of infection ; the dog had infected 
the bitch who had infected the litter ; the pups and another dog 
had infected the three persons. The fact that so much infection 
had been caused among human beings was due to special circum
stances: 

(1) The dogs had been in very close contact with the human 
beings; 

(2) They were eliminating an exceptionally large number 
of leptospiral ; 

(3) The strain appeared to be m:ore than usually virulent 
for guinea-pigs. 

It was remarkable that the dogs had only been very .$lightly sick, 
if at all, so that none of the owners had thought it necessary to call 
the veterinary surgeon. It will thus be seen that there are mild 
cases which are not recognised in normal circumstances and this 
shows that the canicola fatality rates in dog clinics are apt to be 
misleading, just as the fatality figure for Well's disease among 
human beings appears larger than it actually is owing to the fact 
that a number of slight cases pass unnoticed. • 

Half these dogs were still carriers when examined. 

a Table 49 only gives the serological reactions of the two dogs who were 
responsible for the three cases among human beings. 
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Thus. without arousing suspicion, and without their owners even 
realising that they have been ill, dogs may excrete leptospiral. The 
above instances show what the consequences may be for human 
beings. We do not think, however, that there is any reason to 
regard the dog as a particularly dangerous source of infection. In 
the above" cases, there were special reasons for so much infection. 
The few cases of canicola infection in human beings (only 12 in 
five years, though some may admittedly have escaped notice) shows 
that the risk of infection from dogs is indeed very small. 

IV. 

PREVENTION OF LEPTOSPmOSES 

Measures for the prevention of leptospirosis have been chieny 
applied in countries where the disease is very prevalent. such as 
Japan, and also in countries where it is not frequent but causes 
local epidemics in slaughter-houses, swimming-baths, and among 
sewermen (H. FArnLEY), sugar-cane cutters, etc. A great variety 
of measures have been recommended, some of which are considered 
below. 

1. AI wsures to _Prevent Contamination of Ground and Surface 
Water with Rat Urine. 

(a) The most important of these measures is the txlermination 
of rats. For this purpose, the Amsterdam Health Service uses the 
so-called Hora gun, firing a cartridge which releases CO and H~ 
into the rat-holes. In a test, 44 dead rats were found in one hole. 
Scilla preparations are also used as rat poison, extracts being made 
in the form of a paste or liquid which is mixed with bread and a 
very small quantity of aniseed oil. These methods are applied 
wherever complaints are made about rats, and also at the beginning 
of tlie swimming season in swimming-baths and the immediate 
neighbourhood, in boat-houses, etc., and in places where cases have 
occurred. 

. Other preparations (Zelios, Spyx) are used in the slaughter-house 
m Amsterdam, where campaigns against rats are periodically 
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conducted. This appears to be sufficient to keep the meat stores 
free of rats, but the rats do not disappear for good, as they even
tually return from other districts in the neighbourhood. SMITH & 
DAVIDSON point out that deratisation is most effective when 
conducted on a very large scale. 

(b) Another method consists in ratproo{ing buildings which are 
liable to be overrun with rats (bakeries, slaughter-houses, fish
mongers' shops, swimming-baths). The method must be economical, 
particularly in small concerns which cannot afford additional expen
diture. Though complete efficiency cannot everywhere be attained, 
great improvements can be effected given careful and systematic 
application of simple methods (SMITH & DAVIDSON).· These include 
closing the rats' access to sewers where they go to drink, particularly 
at night (ALSTON & BROWN)-e.g., by covering the openings with 
gratings, etc. In some swimming-baths in Amsterdam, a railing 
is placed under water, going down to a depth of a foot and a half. 
New swimming-baths are built in the form of cemented pools, 
and are filled from the water mains . 

. (c) Strict cleanliness and the elimination of anything that 
.attracts rats. 

It was noticed in the Netherlands that the infections ceased after 
the swimming-baths had been thoroughly cleaned. Furthermore, 
under the terms of a Decree of 1934, every swimming-bath must 
be approved by the authorities, and such approval is only given if 
the baths conform to certain standards. Thus, waste matter must 
be kept in places inaccessible to rats, particular attention being 
paid to food wastes. 

SMITH & DAVIDSON recommend the following measures in the 
buildings in Aberdeen, where fish is cleaned, cured and packed : 
the floors, benches, etc., should be washed with a disinfectant not 
only in the evening when the premises are cleaned up, but also 
again in the morning, as the floors, etc., might be polluted by rats 
during the night ; no articles should be kept on the floor, but should 
be washed and hung on wooden frameworks ; garbage bins should 
be closed with tightly fitting lids and removed daily ; water 
should be used straight from the tap and not kept in tubs, as is the 
custom. 

(d) It should be borne in mind that human beings who are 
recovering from Weil's disease for a time pass out leptospirre in 
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tht>ir urine, though this method of dissemination has not yet been 
proved to spread the disease. The urine should be disinfected as 
long as leptospirre are found in it. Attention bas already been 
drawn to this by INADA, and MARTIN & PE1TIT. 

Leptospiruria does not usually persist for very long ; INADA 
mentions about 63 days ; SLOT & VAN DER \VALLE, however, found 
leptospirre in the urine of a patient after 5 months, while JoHNSoN 
in Australia observed them after one year. Patients who have 
been cured of Well's disease cannot, however-in the Netherlands, 
at all events-be legally compelled to submit to supervision. 

l\Iore importance must be attached to dogs as carriers. There 
is no doubt that they are able to pass out leptospirre in the urine 
for a long time, and that human beings can be infected by dogs. 
In Amsterdam, leptospiruria was found, in some dogs, to persist 
for 4 months. 

As it is very difficult to disinfect dogs' urine in practict>, dogs 
which have been cured should be isolated for as long as they have 
leptospiruria. To solve this difficulty, attempts have been made 
to disinfect the urine by giving dogs prontosil, hydrocyanic acjd, 
or a ketogenic diet. Such experiments have not yet given any 
results in our laboratory. 

2. Measures for the Destruction of Leptospira! in Nature 

A second group of measures concerns the leptospira! disseminated 
in nature. Endeavours have been made to make the surround
ings as unfavourable as possible to the existence and develop
ment of these organisms. Thus, in Japan, where cases only 
occurred in damp mines, drainage and disinfection of the soil 
have proved particularly successful (lNADA, and also Ioo, I loKI, 
ho & WANI). Drainage is also of great importance in agricultural 
districts (rice-fields, etc.). A special measure which bas been 
recommended in such cases is the fertiliser calcium cyanamide 
(CaC2N:J, which eflected a great reduction in the number of infec
tions, as it kills leptospira!. 

Drainage cannot, however, be resorted to in every case, for 
example at Ingha'? (~ustralia), which is only intermittently bogf,ry, 
and where the region IS such that drainage is not possible (ConER 
and SA WERs). The possibility of burning the sugar-cane and 
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disinfecting the stubble and soil was considered, but proved both 
impracticable and economically impossible. 

DAVIDSON & SMITH have recommended hypochlorite as a 
disinfectant· in Aberdeen. The highest dilution of their preparation 
which, added to cultures of leptospirre, would render the latter 
innocuous to guinea-pigs, was found to be 1:4,000, but in practice 
a solution of 1:64 was used to ensure that sufficient free chlorine 
was available to disinfect substances rich in protein. 

3. Protection of Workers exposed to the Infection. 

The protection of workers in infected districts by preventing 
the organisms from penetrating through the skin or mouth. If 
such protection is used, it should consist of water-tight boots and, 
if necessary, hand and arm coverings. Thus, sewermen are provided 
with impervious boots (FAIRLEY). It may sometimes be impossible 
to apply such measures, owing to the climate. This was the case 
in Australia. The quick cleansing and bandaging of small wounds, 
including skin abrasions, so that leptospirre cannot penetrate into 
the body, also come under this heading (ALsTON & BRowN), though 
these measures are not sufficient in themselves, even if they are 
performed quickly and thoroughly, as was proved by a laboratory 
infection in Amsterdam. 

In some laboratories {lJHLENHUTH & ZIMMERMANN), rubber 
gloves are used, but this is considered unnecessary in Amsterdam. 

4. Protection by Means of Active Immunisation. 

Where drainage and other measures are impossible, or where 
the infected district is too large for disinfection to be effective, 
vaccination should be resorted to (INADA), for example in factories, 
mines, slaughterhouses, etc., and in cases where the ratproofing of 
buildings is too costly or deratisation ineffective ; also on sugar
plantations in Australia where the annual incidence of the disease 
among canecutters sometimes reaches 18% (MoRISSEY), among 
sewer-workers (FAIRLEY), etc. In Leipzig, several cases of 'Veil's 
disease occurred among sewermen ; when the risk of infection is 
thus limited to an occupational group, vaccination becomes 
practical. Elsewhere, however--e.g., in the Netherlands-where 
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not a single person working in sewers or having a similar occupa
tion has contracted the disease in a year or more, vaccination 
v.·ould be unnecessary. It would be called for only in laboratories, 
v.·hether they are working in leptospiral or not, for contact with 
rats is. in any case. frequent. In this way, laboratory infections, 
which sometimes prove fatal, may be avoided. 

Prtparation of the Vaccine. 

The vaccine may be prepared in various ways : 

(1) By heating, followed if necessary by 
(2) The addition of carbolic acid (loo, HoKI, lro & WAN!), 

or by 
(3) The addition to the cultures of a small piece of copper 

v.·hich has cooled after being heated to glowing point {BEGER). 

Immunisation is used on a large scale in Japan, both in coal
mines (W ANI) and in some rural districts. 

To immunise miners, WANJ used cultures from Noguchi's medium, 
which he heated tv.ice for half an hour at a temperature of 550 
with an interval of 24 hours ; he then added 0.25-0.5% of carbolic 
acid to the cultures, and kept them for one week In a refrigerator. 
The immunisation was performed in two stages by inter-capular 
injections with 2 c.c. and 3 c.c. of vaccine respectively. WANI 
mentions that he inoculated 10,268 miners in a coal-mine in Fukuoka, 
2,259 of whom only received one injection. 

The vaccination generally caused only slight discomfort : 50% 
were able to continue working, 33<'/o had to break ofT for 1 to 2 days 
(more than 4 days was rare), 30-40% developed a slight temperature 
or at least complained of a local feeling of warmth. 

Results of Vaccination. 

As regards results, WAN! calculated inter alia that in one mine 
and during the same period : 

5 cases occurred among 3,655 vaccinated workers = 0.13% 
70 cases occurred among 6,266 non-vaccinated workers = 

1.12% 

MAvmA later continued this work (1919-1926) and observed 673 
further cases among non-vaccinated individuals and only 21 cases 
among the vaccinated although they were the majority, 
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TsuRUMI mentions that, in 19'25, 10,617 J.lersons were vaccinated 
in the prefecture of Toyama, which was strongly infected. According 
to the local health service, the vaccination proved effective. No 
cases among those vaccinated had been reported. 

After a laboratory infection, UHLENHUTH & ZmMERMANN 
immunised three of their stafT, by means of two injections at a 
week's interval ; 14 days after the second injection the serological 
titre in two of the cases was 1:100 and 1:50 respectively, but the 
serum of these two persons did not protect the guinea-pig against 
a fatal dose of virulent culture. 

In Amsterdam, 20 persons were vaccinated in two laboratories. 
The culture used as vaccine was twice heated up to 700 witlt an 
interval of twenty-four hours. 

When preparing vaccine by heating, it is advisable to close the 
test-tubes containing culture by fusing the glass so that they can 
be completely immersed in the warming water ; otherwise quite a 
number of germs may survive. It was found in Amsterdam that 
25 minutes' warming at 500 was sufficient to kill L. icteroh;cmor
rhagire. Heating at 70°, therefore, left no room for doubt that the 
vaccine was killed. 

The first 5 persons were given 3 doses. The first 2 consisted of 
inter-scapular injections of 2 c.c. and 3 c.c. respectively given with 
an interval of 1 week. The third dose (3 c.c.) was injected intra
venously a month later, when it appeared that the titre of their 
serum was not high. 

12 persons received 2 intravenous injections with an interval of 
one week. 

3 persons received one single intravenous injection. 
The inter-scapular injections caused only local discomfort. The 

intravenous injections were somewhat more troublesome. 
When the intravenous injection was first given most patients 

exhibited no symptoms, a few had headache, giddiness and a sensa
tion of cold,. which soon disappeared. The second injection was 
more disturbing, though the symptoms were also slight. Only one 
person showed a somewhat stronger reaction (rigour and a raised 
temperature) ; another person vomited. Both persons were at 
work again the next day, however. 

Alter the 3rd injection one of the immunised persons showed 
symptoms which must, in this case, be attributed to anaphyllaxis 
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(rigour, temperature and headache). It is better, therefore, not to 
give a 3rd injection and to give the first two in rapid succession. 

One person, who had received one injection, and another, who 
had received two, developed no demonstrable serological titre ; all 
the others had titres of at least 1:100, some having 1:300 and 
3-1:1,000 (8 days after the last inoculation). The titre of 2 was 
again t.,sted after 9 months and proved to have fallen from I :300 
to 1:100 or 1:10. VAN THIEL has shown that even when showing 
a very low titre guinea-pigs were protected against a subsequent 
inoculation. He also demonstrated that I c.c. of the serum of tl!e 
immunised guinea-pigs (titre 1:1,000) afTorded protection against 
siml.\ltaneous inoculation "ith virulent leptospir.e (of which control 
animals died). The results may therefore be described as very 
satisfactory, although conclusions based on animal experiments 
cannot automatically be applied to human beings. 

The use of live leptospirre for vaccine, was an idea that suggested 
itself readily by analogy with a similar use of bacteria. The strains 
used were those which had lost their virulence, at any rate for 
guinea-pigs, through continuous cultivation in artificial culture 
media. VAN THIEL made tests with the" Franken " strain which 
no longer infected guinea-pigs. AI a result of inoculation, one of 
the persons thus inoculated experimentally did contract Weil"s 
disease without jaundice but with a very high temperature and 
feeling of sickness, so that the experiments were discontinued. 
A virulence in regard to guinea-pigs did not thus imply a sufficient 
loss of pathogenicity for man. In other words, human beings 
may remain sensitive to a strain which is no longer pathogenic to 
guinea-pigs. It may be that other laboratory strains will be 
found which have lost their virulence to a still greater extent 
but, as long as these are not available, live vaccines must not be 
used. 

Inoculation with other kinds of leptospir.e which are not in 
themselves dangerous to life, such as the leptospiral of" mud fever " · 
or nan~y~m~ is of no value, as their immunising properties, if 
any, are ms1gmficant against the genuine Wei!' a infection. Further
roo~, these kin~s of leptospiral produce pathological conditions, 
wh~ch are undesirable accompaniments of preventive inoculation. 
I~ Ill therefore preferable, even essential, only to vaccinate with 
killed-cultures. 
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In this connection, vaccination of dogs and silver foxes may be 
mentioned as a means of preventing the death of valuable animals. 
Though the same precautions need not be exercised in such cases 
and attenuated live strains might be used, the killed vaccine is 
necessary in this case too, in order to avoid creating a new 
leptospira carrier who would further disseminate the disease. We 
still lack information on this subject, however. 

5. llealth Education and Propaganda. (Films, Lectures, etc.). 

These methods have been particularly employed in Japan. In 
the Netherlands, knowledge of the mode of infection, the rat 
danger, etc., is also steadily percolating through the population, 
just as the diagnostic knowledge has penetrated the medical 
profession. 

6. Compulsory Notification. 

Notification is already compulsory in Australia, the United 
Kingdom, France, Japan, the Netherlands, Scotland and parts of 
Germany. In Japan, the disease is legally classed in some districts 
as an infectious disease. 

The advantages of the latter methods (5, 6) are obvious for an 
earlier recognition of cases as well as the stamping-out of epidemic 
outbreaks. 

22 
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FOREWORD 

In its session held in May-June 1937, the Advisory Committee on 
Traffic in Opium and Other Dangerous Drugs discussed the comparative 
pharmaco-dynamic properties of certain drugs which were being used 
as substitutes for morphine-namely, eucodal, dicodide, dilaudide and 
acedicone-and decided to ask the Secretariat to prepare a memorandum 
for the information of the Committee. The Health Section, at the 
request of the Health Committee, had thereupon the following biblio
graphical study prepared. 

• The question of dilaudide has been studied wlth great care by M. R. B. KINO, 

c. K. HIMMELSBACH and B. S. SANDRRS (supplement No. 113 of the Uniltd 
Stales Public Health Report., 1935). No special chapter has therefore been 
devoted to dilaudide. but a great deal of lts bibliography is Included and com
parative matter wlll be found In this study generally and In Its last chapter 
in particular. 
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INTRODt:CTIO~ - .. ' --- - --- . 

A thorough anirexact studyoftlie<iilierent properties of opiates 
-analgesic, cough-relieving, hypnotic, etc.-.is always _a matter ~f 
some difficulty, and this difficulty is greatly mcreased if account 1s 
taken of the individual's constitution and condition, the special 
reaction of his autonomic nervous system and the nature of his 

endocrine formula. 
Appraisal of the value of new opiates calls for a comparative 

examination of the different pharmacological and clinical effects. 
Research on these lines will indicate the group of opiates to which 
the new drug should be assigned and show its peculiar reactions 
in the human body. Where drugs of the morphine group are 
concerned, this work of systematic comparison is the more needful, 
since those who prescribe or generally recommend them are taking 
a serious responsibility. It must be acknowledged, however, that 
the clinical examination, which is usually of primary importance, 
is particularly difficult in the case of these various substances, which 
are very similar in nearly all respects. 

The effects on the respiratory centre are difficult to judge by 
experiment. The real value of a medicament as a cough-relieving 
agent can be tested only on the human body, because the animals 
which are habitually used for these experiments are not subject to 
coughs and no experimental condition can be produced in them 
which would be really equivalent to the chronic irritation associated 
with a cough in the human patient. 

Furthermore, there is no way of objectively measuring the 
influence of any remedy on a cough. Hence, the physician must 
fall back on observations carried out with the utmost care, and on 
the evidence of the patient. It follows that, if optimum conditions 
are to be ensured, the research here contemplated can only be 
reliably conducted on intelligent patients and in hospital. Failing 
this, the basis of comparison would be different, as is evidenced by 
the well-known fact that out-patients usually cough much more ; 
indeed, quietness is per se a good method of combating the cough. 
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The influence of new opiates on pain and sleep is relatively easier 
to assess, but here also we have to take into consideration individual 
response, and depend for our evidence on the intelligence and good
will of the patient. To measure the intensity of pain in a patient, 
we have no objective scale, and none either for the degree of allevia
tion of pain. Account must further be taken of the possibility of 
suggestive influence on pain of different kinds. Furthermore, it is 
impossible to compare absolutely equal intensities of pain to assess 
the analgesic strength of two drugs. Finally, and this is specially 
true of opiates, one can never be quite sure whether the patient's 
own judgment of the pain-stilling power of a drug is unaffected by 
any euphoric influence. · 

Whether a new drug is really habit-forming or not may be easier 
to judge. This we can do, it is true, only after we have collected 
all the necessary facts, but if, having done so, we pronounce a drug 
to be habit-forming, we can speak with some confidence. Whenever 
a new opiate comes on the market, it is usually claimed to be non
habit-forming and not to have the undesirable by-effects commonly 
associated with the older drugs of the same group. One particularly 
famous example of this kind is that of a drug put on the market 
several decades ago--heroin-but there are other instances in more 
recent times. The great difficulty in estimating the degree of 
euphoria arises from the observation, repeated time and time again, 
that individuals vary in their reactions to these drugs. Some of 
them feel, .say, unpleasant by-effects of morphine to a very high . 
degree, and to such persons it would, hence, be almost impossible 
to administer morphine in an emergency. Others, with the same 
substance, feel the typical effects of euphoria, delightful sensations, 
etc., and they return to the doctor to try to obtain more. ·These 
facts, known to every experienced physician, afford the best proof 
of the difficulties entailed in judging the comparative value of 
opiates. Thus, opiates in the wider sense of the term, afford an 
apt illustration of the English proverb :" One man's meat is another 
man's poison". 

If, therefore, in the light of all the above factors, we address 
ourselves to the task of comparing the effects of morphine on 
the one hand, and eucodal, dicodide, dilaudide and acedicone on 
the other, we may well, in so intricate a matter, be guided by 
the precept of David HuME in An Enquiry concerning Human 
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Understanding:" In general, there is a degree of doubt and caution 
and modesty, which, in all kinds of scrutiny and decision, ought for 

ever to accompany a just reasoner." 

••• 
In the study which follows, the different drugs in question will 

be taken in the order of their appearance on the market-that is 
to say, eucodal, dicodide, dilaudidel and acedicone. The drugs 
will be considered in relation to morphine as a basis of comparison. 
The final chapter will be devoted to a more general comparison in 
which several of these drugs will be taken together. 

This is only a study of literature. The data which have been 
set forth as to comparative effects are those furnished by the 
diflerent authors. Beyond these limits it did not seem wise to go, 

. the more so as some clinical authors do not always adduce sufficiently 
precise evidence in support of their judgment. 

EUCODAL 

PHARMACOLOGICAL OBSERVATIONS 

The oldest of the four habit-forming drugs discussed in this paper 
is eucodal, which has been known since 1917.1 

Eucodal is regarded as a derivative of thebaine, but it has no 
longer the characteristics of this substance. It does not cause 
convulsions ; on the contrary, it is as narcotic as morphine (and 
codeine). Its action is also based on a central effect, and, generally 
speaking, is not only much more powerful than that of codeine but 
may sometimes surpass even that of morphine. 

The first pharmacological findings of HEINZ and FALK are rather 
meagre, and hence of no great value for the purpose of our study. 

1 See footnote In the foreword. 
1 Besides eucodal, there are other salts of dibydrobydroxycodeinone-for 

lns~ance, tbe French preparation eubine and the Czech dinarkon. The great 
maJority of papers published on the effect of this substance relate to eucodal 
and a very few papers to other preparations. The same applies to dlcodlde: 
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HEINZ detected morphine-like effects in eucodal, as regards suscepti
bility, narcosis and respiration. FALK found in his experiments 
on animals that it has no harmful effects on the heart. According 
to the observations of VEHRES, eucodal in small doses has a soothing 
effect on the central nervous system, especially the cerebrum 
(sensitiveness is decreased, sleep is produced, but not unintermit
tently) ; the frequency of the pulse-and mostly that of the respira
tion-is diminished. Larger doses cause, not sleep, but giddiness, 
restlessness and convulsions ; cats and dogs, on the contrary, show 
only symptoms of excitement-in a few cases only was a distinct 
contraction of the pupils observed. The general effect is quite 
similar to that of morphine, but the initial symptoms of restlessness 
are always less marked and do not appear in some cases. Somno
lence and sleep, with more or less diminished sensitiveness, appear 

. more quickly, on the average, with eucodal than with morphine. 
Recovery takes less time than with morphine. 

In the experiments of BIBERFELD, the sedative action on the 
cerebrum of rabbits was also quite powerful and induced sleep. 
The effect was sometimes four times as intense as that of morphine. 
The influence on the sensitiveness of the respiratory centre is also 
much more marked than wfth morphine, and resembles more that 
of heroin, although heroin is still more effective than eucodal (about 
five times). With eucodal, general narcosis is also stronger than 
with morphine, but it is more transient. The lower limit (dosis 
minima) of effectiveness of morphine and eucodal is about the same. 

As regards intestinal function, no constipation was observed in 
the experiments of VEHRES, but BIBERFELD found that eucodal 
influences the tonus of the intestines at least as strongly as morphine. 

No habituation was noticed in rabbitS after seven injections of 
0.01 gramme. Dogs quickly grew accustomed to the sedative 
action (the same as with codeine), whilst the stimulating effect 
of larger doses was unaffected by repeated injections. It is therefore 
true to say that a drug habit was created in dogs ; but, after twenty
five days, this habit completely disappeared, and the dogs reacted 
as at the beginning (BIBERFELD). 

The toxicity in animals differs according to species. It is well 
known that cats are specially sensitive to morphine and that 
morphine only creates a state of intense excitement, although 
KoBERT found that the toxicity of eucodal on cats is about four 
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times less than that of morphine. But eucodal is not as dangerous 
as heroin. Rabbits tolerate about five times as much eucodal as 
heroin. The general symptoms with the same doses of eucodal or 
morphine (0.05) disappeared much more quickly after eucodal 
(BIBERFELD). On horses, the toxicity of eucodal is much less than 

that of morphine (D!ENECKE). 
A more general pharmacological study has been made by \VIKI 

and his pupil TEYSSEIRE 1 in which eucodal is compared with several 
other previously known opiates. After these experiments on 
different animals, guinea-pigs, rabbits, cats and dogs (as well as 
frogs), WIKI came to the following conclusions. The hypnotic 
properties of eucodal are about equivalent to those of morphine. 
The following order could be established, starting with the most 
potent substance : morphine, eucodal, heroin, codeine, dionine. -

As an analgesic, eucodal is superior to morphine. Order of 
decreasing strength : eucodal, morphine, heroin, codeine, dionine. 

As a cough cure, eucodal is, according to these observations, less 
potent than codeine and dionine. It seems that eucodal, like 
morphin_e, efT ects a reduction of the sensitiveness of the respiratory 
tract commensurate with the degree of narcosis produced. Order 
of decreasing strength : codeine, dionine, heroin, eucodal, morphine. 
Its ability to create euphoria is less pronounced than with morphine. 
Order of decreasing strength : morphine, heroin and eucodal, 
codeine, dionine. 

The toxicity in the rabbit is reflected in the convulsive power. 
Order of decreasing strength : heroin, dionine and eucodal, codeine, 
morphine. 

The toxicity for man is inferred from the depressing effect on 
the respiratory function of the rabbit. According to these obser
vations, eucodal seems to be slightly more dangerous than morphine 
but less to be feared than heroin. Order of decreasing strength : 
heroin, eucodal, morphine, codeine, dionine. 

1 Referenc~ may be made here to the pharmacological experiments on tissue 
cultures (pigmented epithelium cells of the iris) carried out by SAN.ro to deter
name the mOuence of codeine, dionine, heroin and eucodal on the growth of 
the-. cultu~es. The efTcct of eucodal was the most potent of these four then 
follow dt~mme, codeine and heroin. No conclusions can be drawn from' these 
ob,er\·atwns for the purpose of this study. 
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WIKI takes the view that the clinical observations seem to be 
in full agreement with the laboratory experiments. The observa
tions in clinical and medical practice will now be examined in detail. 

CLINICAL AND PRACTICAL OBSERVATIONS 

The dosage of eucodal is on the average : orally 0.005 gramme, 
which corresponds in potency generally to 0.01 gramme of morphine; 
subcutaneously 0.01-0.02 gramme. In most cases, 0.01 gramme 
is sufficient (FALK), but other observers prefer doses of 0.02 gramme 
on the ground that the analgesic effect of 0.01 gramme has been 
shown to be insufficient (RoTHSCHILD). 

It seems that 0.005 gramme of eucodal corresponds in effect to 
about 0.03 gramme of codeine (DREYFus). 

Toxicity. . 

One case of over-dosage has been described, in which 0.12 gramme 
was given without harmful results {FELDHEIM). But there are also 
known cases of over-dosage of morphine likewise not followed by 
harmful consequences. 

If we try to assign eucodal to its appropriate place in the opiate 
group, we have to put it between morphine and codeine ; but it 
is closer to morphine in type of its effect. Its fundamental 
characteristics are very similar to those of morphine, but perhaps 
less pronounced, especially in the matter of concomitant effects, 
addiction properties, etc. (KLEINSCHMIDT).! 

Eucodal frequently proves superior to morphine in swiftness of 
action and intensity of the effect, but the duration of the latter is 
generally shorter-Qn the average 6 hours, instead of 12 with 
0.02 gramme of morphine (PFEILER). Other authors have not 
observed this shortness of effect-e.g., WoHLGEMUTH. In many 
cases, eucodal seems at least equivalent to morphine, and in some 
even superior {BAUMM). 

1 W. E. DIXON Is of opinion that eucodal Is more similar to heroin than to 
mor-phine. 
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Respiration. 

The sedative eiTect on the respiration is generally judged to be 
more powerful than that of morphine or codeine in corresponding 
doses (DREYFVS, HESSE). LEICHTWEISS found the sedative effect 
on the respiration more intense and more durable than that of 
codeine or pantopon or heroin. Only one author holds this effect 
to be less potent than that of morphine (R. F. 1\lAYER). Eucodal 
is generally regarded as a good remedy against coughs (BAu~m) 
and hence of value in this respect in cases of tuberculosis and 
asthma (ScHR<EDER). Morphine has not the same effect, and the 
analgesia it produces has been found to be of shorter duration and 
not so complete as with eucodal (BAUMM). When given alterna
tively with morphine and codeine in lung affections, eucodal has 
repeatedly proved more active and safer than morphine or codeine 
in corresponding doses (HEssE). 

The respiratory centre is more influenced by eucodal than by 
morphine (FALK) ; in major operations on the thorax and the lungs, 
the sedative eiTect on the respiratory centre persisted much longer 
than that of morphine (ZBIRAL). 

Finally, on the whole, eucodal acts better on whooping
cough than codeine (only a few cases observed) (FRANK and 
GLASER). 

Circulation. 

It has been found in the above-mentioned experiments on animals 
that eucodal has no adverse effect on the circulation. 

The evidence of clinical experiments is generally to the same 
effect. Eucodal does not impair heart function even in persons 
"ith cardiac defects, but the lowering of the blood pressure may, 
in certain circumstances, be quite considerable (FALK, RoTHSCHILD). 
Other authors have observed no unfavourable influence on the 
heart, vessels or blood pressure {BAUMM, PFEILER). An authority 
on heart diseases, E. VON RoMBERG, explicitly states that eucodal 
is well tolerated, especially in the case of hypertony. 

JACOBI, too, observed no harmful action on the function of the 
heart and respiration, his observatiof's being especially concerned 
with cases of melancholia where eucodal was given for longer 
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periods. With morphine, on the contrary, great care must often 
be taken in cases of chronic heart disease (E. voN RoMBERG). 

Analgesia. 

The main purpose for which eucodal is used is as an analgesic. 
As such it is at least equal to morphine. The analgesic effect often 
appears more rapidly than with morphine (after 3, 4, 5 minutes) 
and lasts as long or longer (R. F. MAYER, LEICHTWEiss, FALK, 
BAUMM, WoHLGEMUTH). 

There is no need, here, to stress the fact that in so difficult 
a question as the relieving of pain, in which the objective effect is 
overlaid with a host of personal factors and reactions, the conclu
sions and observations of different authors obviously cannot be 
congruent. It is not surprising therefore that we should have to 
make allowance for fluctuations of individual response, and that 
the effect should, in some cases (but very few), have been judged 
even shorter than that of morphine. The action of eucodal was 
quick and powerful in most cases, including some in which morphine 
failed in its effect. On the showing of the experience of four years, 
eucodal is not inferior to morphine ; 0.005-0.01 gramme is, on the 
average, sufficient, but 0.02 gramme may have to be given on occa
sion {BECK). It is frequently more efficient in its analgesic effect than 
morphine when subcutaneously injected in the same dose {HEssE), 
and lacks the exciting action of morphine (SIEGFRIED). In many 
instances, it is without doubt superior to morphine (WoHLGEMUTH). 

There are, however, a few papers in the literature on the subject 
in which morphine is preferred to eudocal for severe and lasting 
pain. KEIM found eucodal in the same doses as morphine less 
analgesic. SPENGLER observed a prompt effect, but one of shorter 
duration (see the contrary findings quoted above). 

RoTHSCHILD gives particulars of a series of patients who reacted 
but partially or not at all to eudocal, whilst, in others, the effect was 
quite good (whereas morphine did not act). According to the 
observations of the same author, the effects of eucodal on cancer 
patients were at least equivalent to those of morphine, and in many 
cases even better, especially if morphine or pantopon were badly 
tolerated previously. 

FALK himself, who-as the author of the first paper-introduced 
eucodal into therapeutics, is of opinion that it is not suitable for 
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use in the initial phases of confmement because it creates a distinct 

attenuation of labour. . 
That there is a certain difTerence between the effects of morplune 

and eucodal can also be seen from the observations of BECK. He 
found eucodal equivalent, on the average, to morphine, but, in 
cases of seriously injured men of good muscular development, 
morphine was superior to eucodal. 

Prre operationem, the same observation was made by this author 
with both these opiates. The pre-anresthetic period of excitement 
is shortened ; the necessary amount of narcotic for narcosis is 
diminished ; vomiting occurs but rarely if at all-much less, at all 
events, than with morphine ; the function of the heart is not 
weakened (ZBIRAL, BEcK, WoHLGEMUTH). In ophthalmological 
treatment, it was found equivalent, before an operation, to morphine, 
and without undesirable effects (HANKE). 

BEcK recommends e·ucodal also as a good analgesic after opera
lions ; the effect (with 0.01-0.02 gramme) is obtained more 
rapidly and lasts as long as that of morphine (ZBIRAL). On the 
other hand, RoTHSCIJILD found that 0.01 gramme was ineffec
tual ; nor indeed was 0.02 gramme quite effective in many cases ; 
the drug had therefore to be replaced by morphine or pantopon, etc. 

Eucodal-in small doses-is regarded as a good analgesic remedy 
for children (0.0025-0.005 gramme) (WEISE), and has also proved 
successful, in the same doses, given in the form of tablets, for 
coughs in children. This is interesting to note, considering the 
rather high toxicity of morphine for children. 

'Ve may mention here some observations on dentistry, perhaps 
a little outside of the usual run of experience. The healthy pulp 
of teeth reacts to electrical faradic excitation in a different way. 
HEINROTH found that the sensitiveness of the pulp to pain is greatly 
diminished by morphine and to a lesser, yet considerable, degree 
by paracodine, and that there are no effects worth mentioning with 
codeine and eucodal and dicodide. In this case, eucodal is on a 
level with codeine and not with morphine, a fact which is at variance 
with current experience in medicine. 

Veterinary Medicine.-On horses, the an~lgesic effect of therapeutic 
doses was found to be considerably higher than that of morphine 
(0fE:"ECKE)~ 
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It is recommended for colic in horses : it acts at once more swiftly 
and more powerfully than morphine (BRAUN, RIETHUs). 

Narcotic and Hypnotic Effects. 

The narcotic effect of eucodal is described as being more potent 
than that of morphine. It is sometimes possible to achieve shorter 
narcosis with eucodal alone {FALK). The narcotic effect developed 
not less rapidly than that of morphine and on some occasions, even 
better {LEICHTWEiss). It was not, however, really superior as 
regards duration (HEssE). The diminution in the state of excite
ment at the beginning of narcosis was striking-e.g., on inebriates. 
One case appearS instructive as an example : a strong young man 
in whom eucodal produced no excitement displayed it in some 
considerable degree in later morphine narcoses (SIEGFRIED). 

It is hardly necessary to say that eucodal is not a real hypnotic, 
just as it would be not indicated and indeed quite wrong to give 
morphine, for instance, to induce sleep (if sleep is not prevented 
by pain). In those cases in which the underlying reasons for 
insomnia are nervous, eucodal is as contra-indicated as morphine, 
for the medical prescription of an opiate in such circumstances 
means running the risk of creating a habit without any justification. 

In its power to induce sleep, eucodal is about equivalent to 
morphine but has the advantage of causing less disagreable by
effects (R. F. MAYER). The same author points out that, if eucodal 
is not effective as a hypnotic, other opiates may also not be so. 
Sleep is sometimes obtained better and more quickly than with 
morphine, a fact that has been observed in a surgical clinic by 
RoTHSCHILD. Throug~ large doses, it is possible to force even very 
excited patients to sleep, but, in these cases, the respiratory centre 
is affected too and the respiration considerably diminished. For 
use in this way, eucodal therefore does not seem prefe~able to older 
opiates {FALK). 

In veterinary medicine, the dosage of eucodal for dogs is the same 
as that of morphine to induce sleep (0.05 gramme per kilogramme). 
Larger doses serve only to lengthen the duration of the sleep and 
not its intensity. Eucodal appears to take effect a little more 
slowly .than morphine. Recovery from the effect produced usually 
proceeds more rapidly with eucodal than with morphine. The 
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sleep caused by eucodal is always calm. That induc~d by morphine 
is restless. During deep sleep induced by morplune, dogs often 
whine for hours ; they never whine when eucodal is used {BLoss). 

!\'ot a great deal has been published about the administration of 
eucodal in neurology arid psychiatry, but JACOBI gives a case of 
melancholia in which he resorted to eucodal rather than to the 
usual opium cure ; the therapeutic efTect was at least equivalent 

to that of opium. 

Intestinal Tract. 

There are a few statements extant as to good analgesic and anti
spasmodic efTects exerted by eucodal on several intestinal diseases 
(KEnr, HIRSCHBERG), but no comparison with morphine is made. 
l\Iany observations are recorded concerning the influence of eucodal 
on peristalsis as compared with that of morphine : they point to 
the general conclusion that constipation is less severe than with 
·other opiates, especially morphine. Peristalsis is reduced and 
constipation, or at least retarded function of the gut, may occur 
if eucodal is used for a longer period (SPENGLER, FALK, BEcK). 
In the treatment of melancholia also, less constipation was observed 
than with opium (JAcOBI). 

V elerinary 1II edicine.-In dogs, after a certain period, peristalsis 
is undoubtedly retarded through morphine, whilst eucodal has no 
such influence {BLoss). On horses, no constipating efTect is 
experienced if analgesic doses are administered. On colic in horses 
the drug is more effective than, and superior to, morphine (BRAUN, 
BLoss, REIS:\IAS). Since eucodal does no! cause constipation in 
horses if analgesic doses are administered, it can also be used to 
treat colic arising from constipation, whereas for this purpose, 
morphine is directly contra-indicated (RIETHus). 

Secondary Effects. 

The most important and undesirable secondary efTects of opiates 
are excitement, dizziness and giddiness, headaches and vomiting. 
In this direction, the experience of the various authors with eucodal 
has not been wholly concordant, but most of them report that the 
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by-effects are less accentuated than those of morphine. Some of 
the observers deny the occurrence of secondary effects like those 
experienced after the administration of morphine (PFEILER, 
ScHR<EDER), whilst others state that they generally saw none if the 
dosage administered was not too high (WoHLGEMUTH). The seedy 
feeling so frequent after morphine is absent (STERN). In lung 
diseases and operations, these disagreeable phenomena are less 
pronounced than with morphine {NicOLEscu) ; they did not appear 
at all in several cases in which they had been produced by morphine 
(SPENGLER, SIEGFRIED, FALK). If eucodal was given before narcosis 
as well as after operations, there was no vomiting and no other 
unpleasant effect (ZsiRAL) (as regards the absence of excitement, 
see chapter on analgesia). If the dosage is carefully selected, 
eucodal Is regarded as certain not to cause nausea (OSTERMAIER). 
When, also, it was administered for longer periods in cases of 
melancholia, the usual concomitant effects were scarcely observed 
at all, whereas trouble of this kind is more frequently experienced 
when opium is given (JACOBI). 

According to other observers, however, these accompanying 
disturbances can become more severe. F ALK, the first to observe the 
effects to eucodal, has already given a warning only to use eucodal 
in small doses (0.05 gramme) to anremic, neurasthenic young girls, 
because it may cause exhaustion and giddiness and a desire for sleep. 
ALEXANDER describes a state of excitement of some considerable 
intensity, coupled with paresthesia in the arms and legs, after small 
doses of eucodal per os. In one case, he found that vomiting 
occurred infallibly after administration of eucodal, whilst, at an 
earlier stage, morphine had been tolerated for an appreciable length 
of time without any difficulty. EmuscHITZ describes two cases of 
somewhat severe effects of the kind mentioned above. RoTHSCHILD 
utters a warning against eucodal per os in out-patients, since fairly 
grave disturbances may be entailed. Sometimes he was confronted 
with such a violent outbreak of perspiration that eucodal had to 
be abandoned. In another case, however, he observed vomiting 
after morphine but not after eucodal, which only created increased 
perspiration and was therefore the drug to be preferred. 
LEICHTWEISS says that eucodal was well tolerated by most of his 
twenty-eight patients, and that, in particular, no serious trouble 
was experienced with the circulation. Only in one case did 
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collapse occur after the second injection. In all the other cases, 
no unpleasant results ensued when eucodal was administered over 

a period of several weeks. . . . . 
Some few skin rashes are also described-i.e., urtlcana (or 1tchmg 

of the skin) (ALEXANDER, BEcK) or roseola-like eruptions (KEUTZER) .. 

Veterinary Medicine.-In dogs, the appetite is completely 
suppressed by the use of eucodal, as it is by morphine, but ~or 
shorter periods. Morphine gives rise in most dogs to extensive 
retching movements and finally vomiting, whether the stomach be 
full or empty. Eucodal, on the contrary, never causes vomiting 
or the retching movements (BLoss). The undesirable morphine
engendered state of excitement is completely absent in dogs after 
the administration of therapeutic doses of eucodal (D<ENECKE). 

Horses do not vomit after eucodal {RIETHus). Cattle also 
tolerate eucodal well, as distinct from morphine (Ra:~IER). 

Addiction. 

If one reviews the publications on eucodalism, it would seem 
that this kind of addiction is relatively rare (so far as published 
papers are concerned), considering that the drug has existed for 
twenty years. 

Nevertheless, eucodal offers a -striking example of the necessity 
for international and national control. 

The very first observations or impressions recorded as to the 
habit-forming effect of eucodal can only justify the warning given 
at the outset, on the strength of past experience, as to the addiction 
properties of new opiates. The earlier publications and prospectuses 
concerning eucodal asserted that no habit developed through using 
this drug. In the last years of the great war, eucodal achieved 
considerable popularity because the demand for narcotics was rather 
large and because nothing was known to the medical corps in general 
about the danger of creating a habit. But already in the earlier 
years of its existence, during which eucodal was not brought under 
the German Opium Law, cases of addiction to this drug were not 
rare, especially in the neighbourhood of its place of manufacture 
(P. WoLFF). But these observations were not published. 

Eucodal was therefore regarded as a suitable and real substitute 
for morphine. But, a short time after the war came the first 
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warnings : Ka:NIG, who described the first cases of eucodalism, 
found that the symptoms are difficult to differentiate from those 
of morphinism, and ALEXANDER observed typical abstinence 
symptoms in a case in which addicion was established after a. 
fortnight's administration of the drug . 

. True, FALK and BAUMM, among others, could find no symptoms 
of habit. Others stated that the danger of addiction is considerably 
less than With morphine {PFEILER, LEICHTWEISS, SPENGLER), 
especially if the doses administered are not larger than is absolutely 
necessary, and if they are administered in the right way. 

There are, however, several cases published in which the descrip
tion of the symptoms are not in keeping with this view and in which 
eucodal has been able to· create a real drug addiction. The euphoric 
state of mind may, as HANKE says, develop rather quickly. Other 
observers describe a distinct euphoria after administration of eucodal 
for a short time (see; e.g., FALK). Morphinists, says F. H. MuELLER, 
prefer eucodal to morphine. It is also certain that addiction to 
morphine can be continued by means of the substance in question 
(e.g., DuPoUY, with the Frel!ch preparation eubiue). The impres
sion of a less severe kind of addiction through eucodal (than through 
morphine) which is conveyed in several observations may be 
explainable by the fact that the euphoria after eucodal is perhaps 
less strong than that after morphine (WIKI). 

Since that time, a number of further cases of eucodalism have 
been published, among which may be mentioned those of Max 
MEYER, LEMPERG, . MENNINGER·LERCHE~THAL, MEGGENDORFER, 
BERLINER, FRENSDORF, EumscHITz. Some of these cases are 
secondary ones-that is to say, that the addicts first became 
morphinists and then turned over to eucodal. On the whole, they 
do not seem to differ very much from cases of morphinism as regards 
symptoms during both addiction and abstinence. 

MEGGENDORFER, however, refers specially to mobility of 
ideas and lack of ability to concentrate during the fully deve
loped state of eucodalism, as well as other symptoms of neurotic 
origin. During the abstinence period, there is also a strange failure 
on the patient's part to appreciate his position (MEGGENDORFER, 
P. WoLFF). 

There are only about ten cases which can be regarded as primary, 
of addicts who used eucodal as the first and only opiate (if the 
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assertions of the addicts are true). 1 The latter cases seem to be 
more important as evidenc.e on which to judge of any special 
characteristics of eucodal addiction and withdrawal. Some were 
not found to display any features essentially different from those 
of morphinism, others, however, showed during abstinence symp
toms not usually observed in morphinists : a feeling of fear and 
suffocation resembling the sensations of angina pectoris (MENNINGER

LERCHENTHAL), to which some reference is also made in other 
descriptions {FRENSDORF). LE!IIPERG also describes a noteworthy 
case of a doctor aged 33 who took up to 9 grammes of eucodal per 
day. He grew very irritable and rather threatening to his patients ; 
during the abstinence period (gradual method) he became definitely 
atactic and died on the thirteenth day of the course of treatment. 

LEISCHNER, who, in 1938, thoroughly analysed a recently observed 
case from the psychic side. detected some strange characteristics 
closely resembling the behaviour of an epileptic, which he describes 
in detaiL It is interesting to note that this patient had no mental 
fixation in regard to this opiate, and that eucodal was easy to 
withdraw from the first day without any strong abstinence symptoms 
being noticed. The strange mental symptoms mentioned above 
appeared after one week. LEISCHNER comes to the conclusion that 
the habit-forming effect of eucodal differs in some of its major 
features from the usual " unpleasant " picture of morphinism. 
This description tallies with some others previously published ; 
SPENGLER, for instance, found withdrawal to be quick and easy, 
even after the drug had been taken for some appreciable time, and 
so did BECK, dealing with patients who had been addicted to eucodal 
for periods up to six months ; JAcOBI too, treating cases of melan
cholia in which courses of eucodal treatment were given instead of 
the usual opium, had the same experience. 

If one should try to sum up in a general way the addiction 
properties of eucodal, one would say that the danger of contracting 
a habit through taking eucodal should not be thought to be a less 
serious matter than the risk of morphine addiction, a conclusion 

• Cf. what Is said about the differentiation of primary and secondary cases 
IBn tllheHpalplheroon "1T9he Significance of Codeine as a Habit-forming Drug" 

u . ta rg., 38,7, 548-549. • 
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which is borne out by the evidence collected by means of a question-
naire and published in 1928 (P. WoLFF). · 

DICODIDE 

PHARMACOLOGICAL OBSERVATIONS 

The second of the four newer habit-forming drugs under conside
ration; dicodide, hasbeen known .since 1923. 

Dicodide is really a derivative 'of codeine, but with some of the 
characteristics changed, and occupying in the sequence of the 
opiates a position somewhat different from that of codeine. 

The main pharmacological research on this product was carried 
out by GoTTLIEB. We shall pass over the observations on frogs, 
because cold-blooded animals are of minor importance for the 
purposes of this study. In cats, dicodide produced excitement in 
every way comparable to that caused by morphine. Dogs are not 
anresthetised by the administration of dicodide, but are restless 
and show accelerated respiration. Their sensation of pain is not 
affected. In rabbits, as distinct from dogs and cats, a definite 
calming action is exerted on the respiration after quite small doses. 
Large doses produce a more complete narcosis, but, at the same 
time, the reflexes are increased and convulsions may occur. 

BADRUTT also found this distinctive slowing-down effect on the 
respiration of rabbits, and it may be added that the rhythm of 

·respiration is less emphatic than with eucodal or heroin. The 
artificial cough of rabbits is also soothe~ by dicodide, but less than 
by codeine or dionine (a result which does not agree v.ith those 

. obtained on man). 
BELLI also found that dicodide had a favourable influence upon 

the respiration of guinea-pigs, rabbits and dogs ; better than mor
phine and codeine (details are not given). 

To test the analgesic effect of dicodide, HESSE and KuEGLER 
made some experiments ~n healthy and inflamed part.s of the body 
(abscesses with croton oil) .. · They found : 
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Dicodide thus acted more strongly on an inflamed part than 

morphine. . . . 
The blood su<Tar of rabbits is raised by 2 nulhgrammes per kilo

gramme of dic~dide, which is the same dose as for morphin_e, 
"hereas 5 milligrammes of codeine and 0.2 milligramme of herom 
are needed to yield a like increase. With morphine, the blood
sugar curve is first decreased and then increased ; hut with dicodide 
this mo-phase effect is not observed. When the addiction develops, 
the rise of the blood sugar stops earlier or later (AKDIOTO ). 

GoTTLIEB came to the conclusion, in the light of his experiments 
on different animals, that dicodide should be placed-in respect of 
pharmacological character-between morphine and codt'ine. Eooy 
and REm also judged that dicodide is more effective than codeine. 
but less so than morphine. 

CLINICAL AND PRACTICAL 0BSERVATIO:->S 

The dosage must be selected individually, as is always recom
mended · \\ith opiates. On the average, it seems sufficient to 
give small amounts per os-e.g., 0.005 gramme or, if necessary, 
0.01 gramme. It is not recommended to exceed 0.02 gramme in a 
single dose, in order to avoid undesirable accompanying effects. 

The majority of statements on dosage have reference to the 
effect on coughing. 0.005 gramme dicodide corresponds in its 
efTect to 0.03 gramme codeine or 0.01 gramme heroin (STANGANELLI,. 

KENNER, BING, SAMETINGER}. ZEMMIN found that dicodide 
administered per os had at1east double the effect of morphine, and 
sometimes more. 

According to the experience gained hy RIPPENA in a hospital 
ward for lung diseases, a 0.4% solution of dicodide corresponded 
in its effect to a 2% solution of codeine. 

The work carried out on children may be specially emphasised. 
Naturally, dicodide must be given with ~reat caution, as is done 
with morphine and codeine, because ch;:Jren, especially little 
children, are more susceptible to dicodide than adults. 

As with all opiates, the doses for babies and small children should 
not be those calculated in direct proportion to the weight of the 
child, but should be smaller. On the other hand, there is no reason 
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why dicodide should not be given to children in suitable doses 
(SAMETINGER, KAUPE, ZISCHINSKY). 

It is always recommended to avoid the administration of dicodide 
on an empty stomach : many of the by-effects which have been 
described can thus be averted. 

Dose for dose, the duration of the effect of dicodide and morphine 
is about the same, so far as the available evidence can be relied 
upon (CASTELHUN). 

Toxicity. 

In two cases observed by SAMETINGER, in which the persons 
concerned took 10 tablets of dicodide (= 0.1 gramme) and 50 tablets 
( = 0.5 gramme) respectively, no harm was done. The S<!cond of 
the two had a very slight habit. taking up to 0.06 gramme per day. 
Both were cured after 1 and 5 days respectively. On a further 
28 cases of overdosage, only one case proved fatal (a child of two 
years with heart weakness who had been given five times too much 
in a single dose). It is remarkable t~at men v. ho had an overdose 
of 0.08-0.2 gramme should have shown no serious symptoms of 
giddiness or desire for sleep, whilst the latter symptoms were more 
perceptible in women. Children, as already mentioned, also 
tolerated overdosing without any danger, but less readily. 

From these observations, it is concluded that the margin between 
the therapeutic and lethal doses of dicodide is extraordinarily great, 
even where no habit exists. SAMETJNGER is of the oipnion that it 
would not be easy to poison an adult fatally with dicodide. 

On the strength of pharmacological observations, it is held that 
dicodide should be placed between morphine and codeine. Clinical 
and practical experience (BING, HECHT, RicKMANN) suggest a likE! 
classification. It is better tolerated than morphine (BING) and is 
superior to codeine in every indication ; it is relatively innocuous 
for adults, and able to replace morphine in many directions 
(SAMETINGER). The effect on coughs is more powerful than the 
narcotic effect (A. FRAENKEL, HECHT), but diminution of the 
irritation set up by the cough is associated with a general soothing 
eiTect and decrease of the central perception of pain without impair
ment of the other sensations, or th~ bringing on of sleep {RICKMANN, 
SCHWAB, GUTTMANN}. 
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These general statements will he further elaborated in the following 

sections. 

Respiration. 

The main efTect of dicodide, as already mentioned, is its sedative 
action on coughs. This is easy to understand, considering its close 
relationship to codeine (although that would not be an absolutely 
necessary consequence ; the changes in the chemical structure could 
have produced a more far-reaching alteration of efTect). 

It is generally recognised that the efTect of dicodide on the respi
ratory centre is elective and stronger than that of codeine, and 
indeed, without any need for large doses (as with codeine), some
times superior to that of morphine, whilst free from the unwelcome 
concomitant efTects of the latter (SAMETINGER, FuRLAN, BELLI, 
BERRETIA). In some observations, dicod1de surpassed even 
heroin in the sureness ~ith which it acted upon the respiratory 
centre (\YEHL). It seems, further, that the respiratory centre is 
less endangered by dicodide than by morphine (ScHINDLER). This 
elective action of dicodide with its calming efTect upon the cough 
reflex invariably takes place whatever may be the cause of the 
cough (Sc_HUBERTH). Dicodide also acts more quickly than codeine 
(PAYESI) and its efTects last longer (STANGANE.LLI). 

Other observations claim that suppositories of opium or morphine 
may, if administered to children, produce somewhat dangerous 
respiratory trouble which calls for preventive measures. · Two years 
experience in the use of dicodide suppositories, has shown, however, 
that these precautious are superfluous. For, in spite of the decided 
sedative influence of dicodide on the respiratory centre, in no case 
were these i\1-efTects observed (OBADALEK). 

For catarrhal symptoms of the upper respiratory tract, dicodide 
is equivalent to codeine {REHFELDT). In influenza and pneumonia, 
dicodide is usually more effective than codeine and heroin and, in 
particular, is better tolerated than heroin, which often causes loss 
of appetite and nausea (SCHINDLER). 

In cases of acute bronchitis, tablets of dicodide of 0.005 or 
0.01 gramme act more powerfully than 0.05 of codeine. 

In very small doses, dicodide will calm the night attacks of 
whooping-cough in cases in which codeine fails (even in babies) 
without causing unpleasant symptoms (KEilr, KAUPE). 
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In cases of dyspnrea, from various causes (cardiac defects, 
bronchial asthma, emphysema ; always associated with nervous 
trouble) excellent results were recorded in clinical observations 
(WEINBEnG). In the treatment of bronchial asthma, dicodide was 
in several cases superior to morphine, whilst in others it failed and 
had to be replaced by pantopon (ScHINDLER). It will be readily 
understood that the greater part of the observations belonging to 
this section are concerned with the sedative etTccts on tuberculosis 
of the respiratory tract. The results recorded by different authors 
are unanimously good. The drug is regarded as reliable in its 
action, being more effective than codeine or dionine, and, according 
to some authors, equivalent or superior to paracodcine, morphine, 
eucodal or even heroin (e.g., L<EWENTHAL, ScHWAB, AcHILLEs). 
It is considered as effective in its action on coughs as dilaudide 
(see also the next chapter) (RAov). If sleeplessness in tuberculosis 
is caused by cough or pain, dicodide is preferable to codeine (BING). 
Only in a few cases had it to be replaced by morphine. The sleep 
induced was better than with codeine {RIEs). If the administration 
of codeine or dicodide per os did not prove satisfactory, good results 
could be obtained with injections ·of the latter substance (STERN). 
Where hremoptysis occurred, calmness and, at the same time, mental 
tranquillity were obtained with dicodide, but without the deafening 
and sleep-inducing effects of morphine.. This is important iii. view 
of the danger of aspiration of blood and dissemination of germs, 
or even of suffocation, an ever-present cont~ngency when morphine 
is administered in such cases {KENNER). · 

In a general way, expectoration is checked less with dicodide 
than with codeine {BERNHEIM, RICKMANN, STANGANELLI). 

Analgesia. 

The analgesic effect of dicodide is also described as quite definite 
and satisfactory. A great many observations have been published 
on this subject ; it must be recognised, however, that since the 
appearance of dilaudide on the market, the latter drug has replaced 
dicodide for this purpose in very many cases. Nevertheless, the 
analgesic effect of dicodide is real and must be mentioned in this 
comparative study. Its action is quite sure and prompt. Moreover, 
several authors specially mention the fact that, while relieving pain, 
it does not induce sleep if administered in doses up to 0.01 gramme 
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subcutaneously. The sensation or' pain is relieved to the same 
de!!l'ee as by morphine (R F. l\IAYER, SA~IETI:-IGER, RicK~IA:-;N), 
and sleep may therefore be induced and continue, because the 
painful sensations have ceased (GERBER and RE~IBOLD). In some 
cases. dicodide \\as found to be superior to morphine and without 
undesirable e!Tects (FREv:-;oucn) ; it also had this anti-pain action 
where morphine failed (ScHINDLER, HERZ, ScHWAB). It is also 
stated that the duration of the analgesic action is longer than that 

of morphine (CASTELHUN). 
On the other hand, there are some observations in which the 

analgesic action of dicodide was not judged to be as perfect as that 
of morphine. The reason may be too small a dose (0.01 gramme) 
or the administration per os, yet even in these cases there was at 
least some alleviation of pain (WEINBERG). Larger doses should 
not be recommended ; the analgesia does not last longer, but there 
may be undesirable accompaniments (Lu:-~z). 

Children tolerate dicodide without ill e!Tects in correspondingly 
smaller doses, given per os, or, if necessary, subcutaneously 
{D<ERFLER). 

As already mentioned in the section on respiration, dicodide 
suppositories are preferable, where children are concerned, to those 
of pantopon or morphine, because there is no risk of dangerous 
consequences. The analgesic e!Tect is quite the same. After 
operations, coughing and vomiting, etc., occur less violently, if 
at all (0BADALEK). 

In adults, the post-operative e!Tect of dicodide is equivalent, or 
even superior to that of morphine (HEUSSLER, K. Scm!IDT, 
D<ERFLER} ; there are no undesirable concomitant e!Tects as with 
morphine (RosENBERG). KLEINSCHMIDT also recommends dicodide 
for post-operative pain : the e!Tect seemed to last longer than that 
of morphine. 

Narcotic and Hypuolic Eflccts. 

The sedative e!Tect of dicodide on the brain is similar to that of 
morphine, and much more distinct than that of codeine (RICKMANN). 
In comparison with morphine, the general narcotic etTect of dicodide 
is considerably less (SA~IETI:-IGER), whilst the soothing action on 
tht: re~piration is more powerful than that of codeine, and the 
narcotic efTect on the sensation of pain equal to that of morphine. 
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For the preparation of narcosis, dicodide is therefore useful only in 
children and in quiet patients who are not accustomed to narcotics. 
It is a striking fact that general sensory function other than pain 
is not diminished (DCERFLER), but the stronger sensory stimuli are 
weakened. 

In the usual doses of 0.015 gramme, subcutaneously, dicodide 
does not produce deep, uninterrupted sleep, but it promotes sleep 
to the same degree as 0.02 gramme of morphine (HEussLER). 
Patients afflicted with a cough sleep better when given dicodide 
than when given codeine (STANGANELLI). In any case, dicodide is 
not a real hypnotic. 

The excitability. of the reflexes of the mucous membrane is 
diminished in the preparation of a gastroscopy ; if ·0.01 gramme 
dicodide is given, only half the amount of cocaine which would be 
required after the administration of 0.01-0.02 gramme of morphine 
is necessary (ScHINDLER). 

Corresponding courses of codeine and dicodide per os were com
pared to the opium treatment in depreSsion and melancholia. In 
80% of the cases, the results favoured dicodide, which had a quicker 
and more lasting effect on the depression, although relatively 
smaller doses were administered (BuFE). WEINBERG also obtained 
satisfactory results in cases of depression and anxiety ; HERZ too, 
dealing with the latter type of case, had a similar experience, though 
he did not find dicodide any better than opium for the treatment 
of melancholia. Dicodide was also used for its sedative and 
anaphrodisiac effects in acute gonorrhrea, against painful erections 
(Sntol'!), and its effect is said to have been better than that of heroin. 

Intestinal Tract. 

Dicodide did not cause pylorospasms '\\'here morphine did not 
produce them ; but in the great majority of cases in which morphine 
produced pylorospasms, dicodide did so too. In some, however, 
especially men, it did not (CASTELHUN). 

The constipating effect which is typical with morphine and ~lso 
with eucodal is not found to occur with the usual therapeutic doses of 
dicodide, a fact which is vouched for by many authors (ScHUBERTH, 
SAMETINGER, BoEHNCKE, WEHL, ScHINDLER, RoLLER, JI.IARTIN 
and WoLFF). This is regarded as a considerable advantage after 
operations (K. ScHMIDT). Flatulence during the resumption of 
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intestinal function after operations is not as considerable as 
with morphine (D<EHFLER). Furthermore, suppositories given to 
children after abdomin-al operations did not produce constipation 

(0BADALEK). 

Secondary Eflects. 

Whether these concomitant effects occur, and if so, to what 
degree, is a matter of some importance in judging and extending 
the ranoe of utilisation of a new opiate. l\lany authors have 

0 

published their observations on this point in relation to dicodide, 
but they are not in full agreement, and the statements made are 
occasionally somewhat contradictory. The main symptoms under 
this heading are the same as mentioned in the chapter on eucodal
that is to say, excitement, giddiness, dizziness, headache and 
vomiting. 

Some authors assert that dicodide is able to replace other opiates 
like morphine without producing the familiar and somewhat 
powerful secondary effects of the latter. These disagreeable by
effects of other opiates are seldom if ever found with dicodide 
if the dosage is chosen reasonably-viz., 0.01-0.015 gramme 
per os, or 0.015 gramme subcutaneously (CASTELHUN, RoLLER, 
STANGANELLI, ScHINDLER, 'KLEINSCH~IIDT, PAvEs! and others)
but 0.02 gramme subcutaneously may give rise to a certain amount 
of apathy, desire for sleep, excitement, giddiness or vomitmg (LuNz). 
These general statements, which recur repeatedly in papers published 
on dicodide, may be illustrated by some examples. 

FELsENFELD found, among 200 cases, only a few who had nausea 
or vomiting, but they took the dicodide on an empty stomach, 
which is not advisable. In almost every case, it was possible to 
avoid hyper-sensitiveness of the sensory nerves of the stomach by 
taking dicodide after meals. PAVES! also found slight giddiness 
and dizziness and headache, but only after too high a dose, and 
nol with 0.015 gramme per os. Similar observations as to the 
relationship between dosage and undesirable concomitant etTects 
have been made in numerous cases of tuberculosis, etc., by 
ScHwERMANN, ScHUBERTII and others. 

ScHELENZ found that, in hundreds of cases, no such unpleasant 
effects were complained of, but they occurred suddenly in four 



COMPARATIVE EFFECTS OF CERTAIN HABIT-FOR:\IING DRUGS 411 

cases (the cause is not known). It seems reasonable to expect that 
trouble of this kind should be experienced occasionally, even though 
somewhat rarely, having regard to the potency of the drug. 

Several authors state that if dicodide is given in a dose of 
0.015 gramme subcutaneously after operations, the by-effects of 
the kind which is familiar after the administration of morphine 
appear very seldom. There is no excitement, vomiting or giddiness 
(HEUSSLER, D<ERFLER, K. ScHMIDT). 

In regard to children, the experience of difTerent observers does 
not fully agree. LusT, for instance, in his textbook on pediatrics, 
advises caution in the use of dicodide for children, and prefers to 
give it only to older ones, in order to avoid such effects. ZiscHINSKY 
and also KAuPE failed, however, to observe any in a large number 
of children. ZisCHINSKY, at all events, favours the careful admi
nistration of dicodide on children. 

In comparison with these mainly favourable results, others must 
be quoted which were less so. Among out-patients treated with 
0.005-0.01 gramme per os, WEINBERG found six who showed symp
toms of nausea, and this to such a degree that the treatment with 
dicodide had to be abandoned. Dicodide given· per os regularly 
produced in two women a general urticarial rash which disappeared 
on the day when this treatment was suspended (KENNER). 

Much general interest attaches to the psychological observations 
on the effects of dicodide which were carried out by :MEYER and 
PFAFFENHOLZ in experiments on themselves. They found by 
objective tests that the usual doses produced a certain reduction 
of working capacity, both quantitative and qualitative. Subjec
tively they experienced a decrease in concentration and a disinclina
tion for work. The reaction is therefore quite different from that 
of codeine! which does not produce these mental symptoms. 

The same authors made similar observations on out-patients, 
some of whom preferred in consequence not to take codeine in ord~r 
to avoid being disturbed in their work. On the other hand, these 
authors ·never observed these secondary effects in patients under 
clinical treatment, when dicodide was given after meals. (It is a 
well-known fact that sick persons who are working are often more 
sensitive than patients in bed.) 
~hese findings regarding working capacity are in agreement with 

experiments conducted on himself by RoEMMELT, who also felt 
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this lack of energy ; it should be said, however, that his is the case 
of a highly sensitive and vasmotorially excitable man. 

Addiction. 

It is well known and reco<>nised that dicodide creates euphoria 
"' and addiction, but the degree to which this is the case will now be 

explained more fully. 
There is no question but that dicodide is able to create euphoria 

(SA~lETINGER, 'YEHL, SmoN and others); it seems, however, that the 
euphoria is less intense than with morphine (RoLLER, CASTELHUN). 
R. F. MAYER states, on the other hand, that euphoria seemed to 
endure longer in his observations than that of morphine, because 
it does not have the same sleep-inducing e!Tect as the latter, This 
slighter degree of euphoria may explain why the danger of contract
ing a habit seems to be less strong (CASTELHUN, WEI:-IBERG, 
HECHT, BixG). FoRLAND and ScHELE:-IZ state, accordingly, that 
the e!Tect on coughs is not diminished by the administration 
of dicodide over a longer period. With dicodide, therefore, the 
danger of misuse seems to be considerably less than it is with 
morphine, even when dicodide is administered owr lengthy periods 
(SA~lETINGER). But there is no doubt, as has been said before, that 
cases of addiction to dicodide are known ~SAMETINGER, MuELLER 
DE u. FuENTE). In their replies to the questionnaire of P. WoLFF, 
17 observers report that they have noticed cases of addiction ; but 
one has the impression that the degree of addiction is relatively 
slight-a fact which tallies .,,jth observations of SA~IETINGER and 
Mt:ELLER DE LA FuENTE. Dicodide has not been found to be an 
equivalent substitute for morphine (CASTELHUN). Abstinence 
symptoms are described as being relatively slight, passing ofT 
quickly (R. F. 1\lAvEn). The drug could always be withdrawn 
without great difficulty (RIEs, SA~IETINGER), even in cases of 
depression {RICHTZENHAIN). Abstinence symptoms are less pro
nounced than with morphine or dilaurlide (EDDY and REm). 

Addiction to dicodide seems to be rar<'r ami easier to combat 
than that of morphine or eucodal. 
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A CEDI CONE 

PHARMACOLOGICAL OBSERVATIONS 

The newest of the drugs reviewed in this study is acedicone, 
. which was introduced on the market in 1929. The basic report 

on the pharmacology of this drug was published by WIELAND and 
BEHRENS. They came to the following comparative conclusions : 
they adduced, as the most important result of their study, the fact 
that acedicone difTers in its effects from morphine and codeine. 
According to the results of their experiments on mice, they placed 
this substance between thebaine and codeine, whereas, according 
to their experiments on. rabbits and dogs, it should come between 
codeine and morphine. They considered that, for human beings, 
acedicone should be placed between morphine and codeine. 

In rabbits, there is a slowing-down effect on the respiration, or, 
to speak more accurately, a diminution of the sensitiveness of the 
muco-us membrane of the respiratory tract (JICHLINSiu). This 
author concludes that acedicone is closer, in its respiratory effects, 
to dilaudide, codeine and dionine than to morphine, eucodal or 
heroin. 

Other pharmacological experiments followed a different line of 
approach. It is known through observations of STENDER and 
AMSLER that morphine and pantopon are able to prolong the 
anresthetic effect of cocaine on warm-blooded animals. These 
experiments were carried out on the eyes. In equivalent doses, 
the normal duration of the effect of cocaine exceeds three or four 
times that of morphine and ten times that of pantopon. Further, 
certain doses of cocaine which, by themselves, are insufficient to 
influence the reflex serving as a standard, become fully effective 
through the addition of the said opiates. (It may be noted that 
the superiority of pantopon over morphine in this connection is 
due not to the influence of several other alkaloids contained in it, 
but to a complex interaction (JuERGENSEN-STENDER).) · 
, Continuing this research, MATSCHULAN- found that acedicone is 
similarly able to prolong the local cocaine anresthesia of the cornea 
as much as 2~-5 times. The prolongation is therefore about as 
great as that effected by morphine. · 
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WIEL":-iD and BEHRE:-iS further concluded that dogs do not 
become habituated to acedicone, or at least not so easily as to 

morphine. 

(LI:-iiC."L A:-iD PRACTICAL OBSERVATIONS 

The dosa"e of acedicone is O.OOj-0,01 gramme per os or sub-
"' cutaneously, and, in the latter case, ~he dose may be increased to 

0.02 gramme. Later practice has been to reduce by half the doses 
given by the mouth in order to avoid distressing secondary effects 
(see chapter on this subject). 

According to the clinical observations of NoN:"ENnRucn, 
0.01 gramme of acedicone corresponds to about four times the dose of 
codeine in its cough-alleviating effect ; the analgesic and hypnotic 
effects of acedicone are considerably greater than that of codeine. 
REHFELD is of opinion that the effective doses correspond to those 
of morphine. 

According to NoNNENBRUCH, acedicone usually acts much Jess 
powerfully when orally administered than when injected sub
cutaneously; but BERTRAM and SToLTENBERG found the e!Tect to be 
the same by either method of administration, that on the cough 
being perhaps even slightly stronger when the drug was taken by 
the mouth. According to the same authors, the ·analgesic e!Tect 
of morphine and acedicone thus administered is about equal. 

PAt;LA also is of opinion that the effect of acedicone given by 
the mouth is satisfactory and adequate. 

It may be concluded that acedicone should rank between morphine 
and codeine. The claim of the manufacturing firm that acedicone 
is better tolerated than pure morphine is not quite correct. Enough 
has been published to show that acedicone is, on the contrary, 
badly tolerated on occasion if small doses are exceeded. 

Some case records have been published in which acedicone was 
administered by the mouth, and a collapse-like state was observed ; 
in one of these patients, this did not occur after the administration 
of dicodide or morphine (NoNNENBRUcH). This was the reason for 
diminishing the therapeutic doses as mentioned above. 

On the other hand, acedicone was tolerated .without difficulty 
by patients with circulatory diseases, whilst morphine and other 
opiates often (Teated dizziness and vomiting in the same patients 
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(NoNNENBRUCH). The blood-pressure was not immediately 
influenced by therapeutic doses (in which respect, acedicone behaves 
like morphine) ; larger doses reduce the num~er of pulsations through 
the central stimulation of the vagus {PAULA). 

Children of all ages, including babies, tolerated acedicone well 
(ZISCHINSKY). 

Respiration. 

The effect of acedicone on the respiratory tract is quite a distinc
tive one. Like other similar opiates, it greatly reduces coughing 
without decreasing the amount of expectoration. When the drug 
is subcutaneously administered, its action in this respect is about 
as powerful as that of morphine, and perhaps even of longer duration 
(NoNNENBRUCH). Similarly, it acts promptly when orally admi
nistered (PAULA). Furthermore,· it is quite sufficient as a calming 
agent in more severe cases of irritation of the respiratory tract 
(REHFELDT), as well as after tonsillectomy (HALAsz). 

According to the experiments of BERTRAM and STOLTENBERG, it 
is, in both reliability and duration, superior to similar drugs like 
morphine, codeine, heroin or dicodide in acute affections of the 
upper respiratory tract. In cases of acute bronchitis or tracheitis, 
0.01 gramme of acedicone by the mouth had a better effect than 
0.03 gramme of codeine. Similar observations were made by 
13uEssow. BERTRAM and STOLTENBERG also found that acedicone 
acted promptly when similar preparations no longer succeeded, and 
that the converse was usually true. REINWEIN and BERTHOLD 
recommend acedicone as a good and reliable remedy for coughs. 
For post-influenza! coughs, according to some observations, 
acedicone proved highly useful {DALAL). 

If the cough is due to cardiac congestion, the administration of 
acedicone may be continued, and need not be suspended (~s. for 
instance, treatmentwith morphine and codeine) owing to subsidiary 
effects on the respiratory centre, the circulations and the intestinal 
tract. Acedicone is similarly effective in the case of coughs due 
to serious bronchiectasis, whereas codeine fails where secretion is 
abundant. BERTRAM and STOLTENBERG conclude that, as a remedy 
for coughs, acedicone is s!lperior to codeine and related drugs in 
reliability, potency .and duration of effect, and that this holds 
equally good for chronic conditions. 
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Again, acedicone is frequently effective in cases of metastasis of 
tumours in the lung or the bronchi which are liable, if severe, to 

develop a convulsive cough (CURSCHMANN). 
In tuberculosis of the lungs, codeine was, in many instances, 

as etTcctive as acedicone. Administration per os is usually sufficient 
(CRoHN). In serious cases in which acedicone no longer acted, the 
desired result could be obtained with pantopon, dilaudide or 

morphine (BuEssow). 
In cases of hremoptysis, acedicone can be administered without 

the hesitation which is usually felt in prescribing morphine, for its 
narcotic effect is less intense (NoNNENBRUCH). HoLDHEIM also 

holds this view. 
ZiscHINSKY is of opinion that acedicone is the most etTective 

remedy for coughs in children on account of its sedative effect, 
which means that the injections of morphine can be avoided. 

On the other hand, there are some statements which are not 
entirely positive; thus, NARBESHUBER found acedicone sometimes 
more favourable and sometimes less favourable than morphine or 
codeine in its action. 

Analgesia. 

The analgesic effect of 0.01 gramme of acedicone given sub
cutaneously corresponds to that of roughly the same amount of 
morphine (NoNNENBRUcH). Its action is as swift as that of mor
phine but is less powerful and usually of shorter duration ; BERTRA)I 
and STOLTENBERG estimate that, for analgesic action, 0.01 gramme 
of acedicone subcutaneously C?rresponds to about 0.007 gramme 
of morphine; they believe, at the same time, that acedicone is better 
tolerated. BuEssow also considers that acedicone is equivalent to 
morphine in alleviating pain due to a variety of causes, but inferior 
where the pain is caused by spasms ; in the latter cases, pantopon 
or morphine are preferable and their effect lasts longer. 

To eliminate post-operative pain, acedicone is sometimes preferred 
because it has not the sleep-inducing effect of morphine (HALAsz). 

JXarcotic and llypnolic Effects. 

As already explained, the narcotic etTect of acedicone is less strona 
than that of morphine. The hypnotic effect is about half as in tens: 
as that obtained with the same doses of morphine (NoNXENBRucn). 
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Sleep is also induced without pain in about half of the cases if 
0.01 gramme or more is given. P AUI.A found that a pleasant sleep 
ensued, the patient awakening refreshed. There are some cases, 
on the other hand, in which excitement was produced instead of 
sleep (BERTRAM and STOLTENBERG). BuEssow, too, found the 
sleep effect uncertain and not to be compared with the more reliable 
action of pantopon or morphine. 

Intestinal Tract. 

The sevtre constipation which is very distressing with some other 
opiates is not produced by acedicone, or is at any rate much less 
serious, especially if the drug, even though administ-.red over an 
appreciable period of time, is given in small doses· (BERTRA!\1 and 
STOLTENBERG, HoLDHEIM, NoNNENBRUCH, HEGLER, PAULA, CROHN). 

Secondary Effects. 

As already mentioned, larger. doses ·of acedicone occasionally 
cause giddiness to an uncomfortable degree, as well as dizziness and 
vomiting-especially, it would seem, when given by the mouth. 
If the doses are halved, these symptoms appear much less often. 
On the other hand, some patients who were hypersensitive to 
morphine, tolerated acedicone better (BERTRAM and STOLTENBERG). 

Addiction. 

As it is the rule, we venture to say, for the first clinical observa
tions not to bring real addiction to light, NoNNENBRUCH could not 
find real cases, but his observations proved already that acedicone 
has secondary addiction properties, for he was able to replace 
morphine by acedicone in dealing with real morphinists. In the 
same year, 1929, PAULA found typical euphoria and therefore took 
care to use acedicone only for serious cases of advanced tuberculosis 
of the lungs. 

Although the consumption of acedicone is relatively insignificant, 
some cases of addiction to this drug became known quite soon after 
it was put on the market. BERTRAM and STOLTENBERG found in 
some of a batch of 1,200 cases-mostly diseases of the respiratory 
tract, especially tuberculosis-a certain degree of habituation 
(attenuation of the effect) as well as euphoria, but not decided 
addiction. 
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One of the fust cases is fully described by E. WE:-iGER, a primary 
one. The author found that the withdrawal treatment severely 
taxed the patient, whose symptoms and persistent complaining 
were reminiscent of those of heroinists. It may be interesting to 
note that this addict tried several times to take eucodal instead of 
acedicone, but "ith each dose of eucodal he realised that it was 
inferior in its effect, and unable to replace acedicone in corresponding 
doses. In another case, observed by BIELir.:G, the abstinence 
symptoms were specially serious, affecting sensory as well as motor 
function, the circulatory apparatus, etc. It is not kno" n if this 
case was a primary one. Similar symptoms, but not so grave, 
were observed by UNVERRICHT. 

It can therefore be concluded that the statements affirming that 
acedicone does not create addiction (ZrscHINSh.'"Y) are erroneous. 

C01IPARATIVE STUDIES OF GENERAL DRUGS 

In this chapter, the various subjects will be taken, so far as possible 
in the same order as in the chapters which precede. This, of course, 
will not always be possible, because the research work mentioned 
sometimes has a more general bearing, and the picture will be more 
complete if the different parts of one and the same study are not 

-separated from each other. 
Special attention may be drawn to the general comparison of the 

drugs in question contained in the Memorandum of the United 
States Public Health Service, document O.C. /Confidential /29, 
May 19th, 1938, and also to document O.C.l605(c), of August 23rd, 
1937, in which a comparative table is given. 

PHAR~IACOLOGICAL OBSERVATIONS 

In the first place, a study of MYERS may be mentioned, in which 
he compares eucodal, dicodide and dilaudide. According to his 
statements, eucodal differs from dicodide and dilaudide in the 
following way : It does not cause convulsions in mice and rabbits 
as do dicodide and dilaudide when given in suitably large doses. 
Eucodal exerts a weaker effect than either dicodide or di!audide 
on the movements of the intestinal tract, and does not increase 
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spinal reflexes, but the effect on the respiration is as powerful as 
that of morphine or dilaudide. To kill animals, very large doses 
of eurodal are necessary : the toxicity is therefore less. 

Order of Increasing Toxicity. 

Eucodal-Dicodide-Dilaudide. 
All these three are very similar to morphine but more toxic. 
According to JICHLINSKI, the lethal dose for guinea-pigs (deep, 

intra-cerebral injections) under certain conditions is as follows : 

Milligrammes 

Morphine • • • • . • • • • • • • • • • . • • • . • . . . . . . . . . • . . • 0.25 
Codeine • • • • • • • • . • • • • • • • • • • • • • • • . • . . . . . • . • • 1 
Dicodlde • • . • • • • • • • • • • • • • . • . . . • • • • • . . . . . . • . 1.25 
Heroin • • • • • • • • • • • .. • • • • • • • • . • . • . . . . • • • • . . • 1.5 
Eucodal • • • . . .. • • . • • . . . . . . . . . . . . • . . . • . • • • . 2 (approximately) 
Acedicone . • • • . • . • . . • . • . . . • . . . . . • . . • . • . . • • • • 3 
Dionine • • • • • • • • . • • • . . . . • . . • • • . . • • • . • • . . . • 4 

Respiration. 

Dicodide, dilaudide and eucodal all three act most powerfully on 
the respiration of cats, even in small doses. Respiration slows down: 
and becomes deeper ; the general effect on the respiration resembles 
that of morphine. Toxic doses of these three substances create 
serious progressive depression of the respiratory centre ; finally, 
respiration is arrested before the heart is seriously injured. In 
therapeutic as well as toxic .doses, these three substances behave 
in a manner similar to morphine and heroin. Dicodide, dilaudide 
and eucodal have little or no effect on the bronchioles of cats (MYERs). 

The action on experimental coughs of cats was examined by 
ERNST. According to his observations, the minimum effective 
doses which suppress coughs are as follows : 

.. 6 
Minimum Maximum dose which 

dose which can be given without 6 
suppresses subsidiary etteets on 

(1\lilligrammes the ciliated epithelium .. 
per (Milligrammes per 

kllogramme) kilogramme) 

Morphine ••••••••••••••• 0.5 0.25 0.5 
Codeine ................ 3 15 5 
Dicodide ••.••••.•••••••• 0.25 0.25 1 
Acedlcone .............. 0.5 0.25 0.5 

3 
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Codeine takes first place so far as secondary efTccts are concerned ; 
then follow dicodidc, morphine and acedicone. This classification, 
however, is of value for guidance only in so far as no other reactions 
{habituation, etc.) intervene below the level at which the function 
of the ciliated epithelium is inhibited. ERXST concludes from his 
observations that codeine is still the best remedy for coughs. 

The minimum efTective dose afTecting the respiratory rate and 
minute volume of rabbits is, for : 

~Iorphine, approximately 0.5 milligrammes per kilogramme ; 
Dilaudide, approximately 0.03 milligrammes per kilogramme; 
Dicodide, less than 0.3 milligrammes per kilogramme. 

Larger doses give correspondingly intense e!Tects. 
Therefore dicodide acts more powerfully on the respiratory centre 

than morphine, and dilaudide more powerfully than dicorlide 
(\YRIGHT and BARBOUR). 

Other extensive research work led to the following results : the 
efTect on respiration of the substances investigated was tested 
according to the method of DRESER, that dosage being selected 
which diminishes the respiratory volume by 40%-50%. This dosage 
is called the cfTective respiratory dosage : on the average, KEIL 
and PoEHLS found : 

AnalgE"sic Efl£"ctive 
d{)!<.e respiratory Ratio 

dose 
)lorphine .......... ····· 3.6 2.8 1.28 
Pantopon ••••••••• 0 ••••• 7.2 4.8 1.50 
Laudanone ...........•.. 6.0 4.0 1.50 
Narcophine • 0 •••••••••• 0 4.0 3.0 1.33 
Dilaudide ••• 0 •••••• 0 •••• 0.225 0.175 1.29 
Dicodide ................ 2.0 1.8 1.10 Heroin 

••• 0 ••••••••••••• 0.45 0.225 2.0 

The respiratory efTect is thus obtained with smaller doses than 
the a~algcsic cfTe~t, but the two sets of figures run parallel ; heroin 
~lo_ne IS characten~ed by a special respiratory efTect, a finding which 
IS m agreement w1th all past observations. So far as dilaudide is 
concern_ed, the all~ged weakness of the respiratory relatively to 
analgP-~IC <'ITect wluch has been mentioned 1·n th l"t t tl . c 1 era ure on 1e 
subJect, could nut be confirmed. 
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The following table indicates the number of respiratory move
ments in rabbits, expressed as a percentage of the initial value, at 
the moment of the maximum slowing down (.JICHLINSKI) : 

% 
Dionine . . . . . . . . . . . . . . . . . . . . . 85 
Codeine . . . . . . . . . . . . . . . . . • . . . 58 
Dicodide • . • . . . . . . . . . . . . . • • . . . 38 
Acedicone . . • . . . . . . . . . . . . . . . . 30 

% 

Morphine . . . . . . . . . . . . . . . • . . . . 15 
Dilaudide . . . . . • . . . . . . . . . • • . . . 12 
Eucodal . . . . . . . . . . . . • . . . . . . . • 11 
Heroin . . . . . . . . . . .. . ... • . . •• . 5 

Go-in.IEB made a number of experiments on the habituation of 
the respiratory centre by some of the substances in question. For 
some weeks, rabl:.oits received morphine, dicodide and dilaudide 
subcutaneously without any increase in the dose. The influence 
on the respiration was controlled every week just after the injection. 
Outside influences were eliminated as far as possible. The doses 
were the minimum which had an effect on the respiratory centre : 

Milligrammes 
per kilogramme 

Morphine . . • . • • • • • • • • • • • . • . . . . . . . . . . . . . . • . . 1 
Dicodide . . . • . . • • • • • • • • • • • • . . • . • . • • • • • . . • • . • 0.5 
Dilaudide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3 

After four weeks he found : 

Morphine : The sedative e!Iect on the respiration was reduced 
to nil. 

Dicodidc : The influence on the respiration remained about 
the same (on other rabbits, a certain habituation was observed 
if the doses remained stationary, but in no case was the drug 
completely robbed of its effect). 

Dilaudide : The sensitiveness of the respiratory centre 
remained unchanged. Therefore dilaudide gives rise to but 
very little habituation so far as the respiratory centre of rabbits 
is concerned. 

CoMPARISONS OF ANALGESIC AND MoRE GENERAL PROPERTIEs 

HILDEBRANDT tested pain on guinea-pigs throuoh chancres of 
• b b 

temperature ; the effect of dicodide and dilaudide was superior to 
that of morphine. This agrees with clinical experience. The effect 
of dicodide and dilaudide was about the same ; codeine, too, was 
effective if the dose was about ten times that of morphine. 
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For comparison of the analgesic effect of opiates, the so-called 
novocaine-morphine methods have been worked out ; the first by 
A. WEISS and the second by W. WEISS. These methods consist 
(as already explained in the chapter on acedicone) in increasing the 
local anresthetic effect produced on the eyes of rabbits by morphine 
injections ; they permit a comparison of the analgesic power of mor
phine derivatives in terms of figures. These two measures did not 
give absolutely the same values. The method of A. WEISS deter
mines the duration of the analgesic effect: the method of W. WEISS 
the immediate effect of morphine in the first minutes. 

Pharmacological methods do not always agree with the experi
ments on human beings. Another method therefore was sought 
whereby the effect could be evaluated. KEIL and KLuGE chose 
as a suitable criterion the so-called tail phenomenon of mice, which 
was discovered by STRAuB. If morphine is injected in white mice 
they react with the characteristic spasm, erecting the tail in an 
S-like curve. According to the experiments of HERRMANN, this 
method is useful for comparisons in the opiate series. It was 
therdore used by KEIL and KLuGE. 

On the basis of these experiments, KEIL and KLUGE tried to 
draw up a table of the strength of the effect of opiates in comparison 
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Pantopon .... 1/34 64 65 0.03 = 0.02 
morphine Commensu-

Laudanone ... 1/36 65 65 O.o2 = 0.01 rate with 

Narcophine .•. 1/53 
morphine morphine 

96 32 0.03 = 0.01 content 

Heroin ....... 1/130 234 
morphine 

280 0.005 200 
Dilaudlde .... 1/165 300 500 0.002 500 
Eucodal ...... 1/48 142 - 0.01 100 
Dlcodlde ..... 1/31 56 - 0.015 66 
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with morphine : the standard was an average value of morphine 
of 1 j55 milligramme for the tail phenomenon. The same table 
contains for comparison the analgesic value according to the method 
of A. WEiss and also the analgesie value of therapeutic doses in man. 

KEIL and KLUGE came to tile conclusion that the figures at 
which they arrived agreed almost exactly with those of A WEiss, 
except for narcophine. There is therefore a general parallelism 
between the tail reaction and the analgesic e!Tect. 

The result of this research may be easier to understand if mor
phine is taken as equal 100 ·; the analgesic values are then (KEIL 
and POEHLS) : 

M•thod Mor· Pan- Lauda-~ Nareo-' Dilau- Dico- 1 He-
phine topon none phine dide dide roin ------ ----

A. WEISS •••••••••••• 100 65 65 32 500 280 
W, WEISS by KEIL and 

KLUGE •••••••••••• 100 50 60 90 11,600 II 180 800 
KEIL and KLUGE ••••• 100 64 65 96 300 56 234 

In themselves, these methods reveal an increase of the strength 
of the effect under certain conditions which have nothing to do 
Vl'ith the problem under review ; nevertheless, they do warrant 
certain conclusions in connection with the present study.· One 
somewhat striking point is the difTerence in the values of dilaudide, 
which has a specially powerful analgesic effect, but this effect seems 
to wear off rather quickly. This is evidenced by the fact that the 
method of W. WEiss, which indicates the immediate effect, yielded 
a value of 1,600%, whereas the two other methods gave respectively 
500% and 300% (the method of A. WEISS has reference to the 
duration of the effect as already stated). 

This research has yielded a good deal of evidence of that character
istic analgesic action of dilaudide which is frequently mentioned 
in medical papers. The effect of heroin, for instance, in this respect, 
is much less great, whilst its toxicity is five times that of morphine 
(DRESER, lMPENs). It can therefore be concluded that, to use 
heroin in lieu of morphine for analgesic purposes (A. WEiss), is a 
retrograde step. 
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Another method of comparison is based on observations 
of the increase of convulsions. Convulsions produced in white rats 
bv cocaine are intensified by morphine. This is also true of other 
opiates, the equivalences between these and morphine being : 
(EICHHOLTZ and KRAt:TH) : 

5 milligrammes of morphine correspond to : 

5 milligrammes of pantopon 
5 ntilligrammes of laudanone 
i .5 milligrammes of narcophine 
0.6 milligramme of heroin 
0.6 milligramme of dilaudide 

2.5 milligranunes of dicodide 
1.5 milligramme of eucodal 
5 milligrammes of acedicone 
15 milligrammes of codeine 
25 milligrammes of diconine) 

If all the methods mentioned above are compared, the following 
table can be compiled (morphine = 100) (EICHHOLTZ and KRAUTH) : 

EICHROI,TZ KEIL KEIL 
and KR.-\.UTH and KLt:GE A. 'VEISS and PoEHLS 

~lorphine ••••••••••• 0 100 100 100 100 
Laudanone ..•........ 100 65 65 60 
Xarcophine .......... 100 96 32 90 
Heroin .............. 800 234 280 800 
Dilaudide ..•......•.. 800 300 500 1,600 
Acedicone ........... 100 
Dicodide ............. 200 56 180 
Eudocal ............. 330 142 
Codeine ............. 33 10 
Dionine ............. 25 

OBSERVATIONS 0:<1 THE NERVOUS SYSTE~I 

The sensitivity of the vagus centre is much increased in cats by 
small doses of dilaudide, but with larger doses there is at first a 
brief increase followed by a decrease. Similar observations were 
made with dicodide. Eucodal, on the contrary, seems to depress 
this centre from the outset even in small doses. Morphine increases 
the reflex excitability of the vagus centre ; dilaudide and dicodide 
therefore resemble morphine in this respect (MYERs). Larger dose 
of dilaudide and dicodide administered to cats exert a marked action 
on the spinal reflexes, twitchings, convulsions, etc. These reactions 
are more easily produced by dilaudide, whilst larger doses of dicodide 
are required for the same efTect. However, these phenomena are 
not caused by therapeutic doses but only by much larger doses. 
Sir:~ilar efTects can he observed with morphine or heroin, but these 
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drugs are much more active in this respect. Eucodal on the contrary 
has not this effect, not even with large doses (MYERS). 

lnleslin,al Tract. 

In experiments on intestines in situ or isolated, the effect of 
dilaudide and dicodide is roughly the same as that of morphine 
and heroin, but the influence of heroin on the tonus is strongt"r. 
Smaller doses increased tonus anrl peristalsis : larger doses decreased 
these functions. Eucodal behaved differently : it had little eiTect 
in small doses, and increased tonus and peristalsis in larger doses: 
The stomach and the sphincter_ pylori of cats are distinctly influenced 
by dilaudide, as they are by morphine ; the movements of the 
sphincter are increased, as welt as those of the stomach. The effects 
of dicodide and eucodal in this connection are very slight and can 
be ignored. 

The tonus of the ileo-colic sphincter of the cat is appreciably 
increased by dilaudide, dicodide and eucodal, which, in this respect, 
resemble morphine and heroin ; but to produce the same effect, 
eucodal must be given in larger doses than dicodide and dilaudide 
{MYERS). 

Addiction. 

The observations on habituation of the respiratory centre have 
already been mentioned. 

Reference may, however, be made to a statement by KEIL and 
PoEHLS : a rabbit which became insensitive to morphine reacted 
but slightly to dilaudide and dicodide. It is therefore concluded 
that morphine habituation extends over the whole morphine group . 

••• 
Finally, mention should be made of a table summansmg the 

pharmacological research of JICHLINSKI, which starts with the most 
active substance_in each group : 

Soporific: 

Dilaudide 
1 

Morphine 
2 Eucodal 

Heroin 
3 Dicodide 

Acedicone 

Codeine 
4 Dionine 
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Analgesic: 

1 Dilaudide 
2 Eucodal 
3 Dicodide 

Cough-rtlitt•ing : 

Dilaudide 
Codeine 

Dionine 
Acedicone 

Eupnaic (toxic for man) : 

Heroin 
Eucodal 
Dilaudide 
~lorphine 

Euphoric: 

~lorphine 

Acedicone 
Dicodide 
Codeine 

Heroin 
Eucodal 
Dlcodide 

4 Morphine 
5 Acedicone 

Heroin 
Dicodide 

Dilaudide 
A cedi cone 

6 Heroin 
7 Codeine 
8 Dionine 

Morphine 
Eucodal 

Dionine 

Codeine 

Dionine 

CLINICAL AND PRACTICAL 0BSEHVATIONS 

The clinical and practical observations relating to comparisons 
of the drugs here considered are not numerous. 

Respiration. 

In regard to their action in slowing-up and deepening respiration, 
these drugs may be classed as follows, in ascending order of potency : 
dicodide-morphine-eucodal. For the purpose of relieving cough
ing, eucodal seems superior to the others. The reduction of the 
secretion seems to be somewhat greater with dicodide than with 
the other drugs (R. F. MAYER). 

As a cough-alleviating agent, dicodide, given in· much smaller 
doses and especially in subcutaneous injections. has a better and 
more protracted effect than morphine. Eucodal, for its part, is 
Jess efficacious in this respect than either dicodide or codeine. It 
acts, generally speaking, more like morphine than like codeine. If 
a certain degree of habituation to subcutaneously administered 
dicodide already exists, more powerful general effects can be 
obtained with eucodal. Compared with morphine and preparations 
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containing morphine, dicodide seems to be endowed with a particu
larly high cough-relieving potency relatively to its general sedative 
propertie.~. 

In morphine, the narcotic effect is more prominent ; in dicodide, 
the effect on coughs {HECHT). 

In dyspnma of circulatory origin, it is recommended to give 
dicodide during the day but morphine or eucodal during the night 
on account of the sleep-inducing effect of the latter drug~ 

(R. F. MAYER). 

Circulation. 

The dilating effect on the cutaneous vessels is followed by a 
feeling of warmth, which is small with all the cpiates. The most 
intense effect of this kind is usually produced by eucodal, which 
gives a stronger reaction in this respect than dicodide or morphine 
(R. F. MAYER). 

Analgesia. 

The effect on the cutaneous sensation of pain varies with the 
different morphine-like preparations. In the course of research 
extending over some appreciable length of time, it has been found 
that the milliamperage which is necessary to produce the pain falls ; 
the effects of a drug hence wear ofT (MoEHRKE). GRUENTHAL and 
HOEFER found in their research work on the effect of opiates on 
the quality of cutaneous sensation that morphine exercised an 
acute deadening effect on the s!'nsation of pressure and pain. on 
the skin, but not on its sensitiveness to temperature (cold and 
warmth). 

If morphine is given for a long period, the influence on pressure 
and temperature sensation remains unchanged, but the threshold 
of pain is raised little by little ; finally, larger doses of morphine 
are necessary than in the beginning in order to exert any percep
tible influence on the pain ; these are apparently symptoms of 
habituation. Pantopon, dicodide and eucodal have the same 
effect in this respect as morphine. Similar observations were 
made on a case of dicodide addiction and on another of eucodal · 
addiction (HoEFER, GRUENTHAL and HoEFER). 

R. F. MAYER found that, when tested on patients for pain
deadening properties, these drugs ranked in the following ascending 
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order : dicodide, eucodal, morphine ( dilaudidr had not yet been 

examined at the time). 

Mental Symptoms. 

A state of intense excitement instead of the usual calming efTect 
of opiates, which occurs in persons of special constitution, was 
observed after eucodal as well as after dicodide and morphine 

(R. F. 1\IA YER). 

Intestinal Tract. 

R. F. 1\IA YER found that the increase of tonus is least marked 
with codeine and heroin and greatest with opium ; morphine and 
dicodide occupy roughly a midrlle position, and eucodal is slightly 
less strong than morphine. In regard to constipation, the difTer
ences between the drugs are not very great. Nevertheless, the 
constipation seemed to be slightly less with eucodal and dicodide 
(dilaudide had not yet been examined). 

1\IvERS & DAVIDSON investigated iu detail the efTects of the 
drugs in question upon the passage of food along the alimentary 
tract of human beings. From observations involving the use of 
the barium meal and X-ray methods, they came to the conclusion 
that the efTect of dilaudide closely resembles that of morphine. 
Dilaudide produces a condition of increased tonus in the pyloric 
and ileo-colic sphincters, resulting in delayed emptying of the 
stomach contents into the duodenum, and a delayed passage of 
the intestinal contents into the crecum. Dicodide has a much 
weaker action upon the pyloric and ileo-colic sphincters than mor
phine, heroin, dilaudide or eucodal. It causes only a negligible 
delay in the passage of food. Eucodal has an action resembling 
that or morphine. 

Smooth M usc/e. 

The increase of the tonus of the vesical sphincter which induces 
retention of the urine was greatest with morphine ; relatively small 
with dicodide and slightly less with eucodal (R. F. MAYER). 
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The term " doping " was originally used to describe certain 
methods designed to augment·the functional efficiency of athletes 
by means of highly active drugs. It is now used in a general sense 
to describe any method of improving athletic performance tempo
rarily, either during training or in connection with competitive 
events. 

Apart from actual drugs, such as benzedrine, cocaine, caffeine, 
coramine and others, the agents used for " doping " also include 
dietetic preparations, glucose, vitamins· and various non-toxic salts 
such as phosphates, which are also normally consumed in food. 

The term also covers the inhalation of pure oxygen and ultra
violet irradiation ; indeed, even massage and the encouragement 
shouted to competitors in athletic contests can be regarded as falling 
within the concept. 

According to Hans SEEL, anything which involves a departure 
from the normal mode of life is to be looked upon as a form of 
" doping ". For my part, I consider this standpoint difficult to 
justify ; for any strict special training, and, indeed, every athletic 
contest as such, would, if it v.ere accepted, have to be regarded as 
entailing a departure from the normal mode of life.· 

There can be no doubt that ·stimulants are to-day widely used by 
athletes participating in competitions ; the record-breaking craze 
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and the desire to satisfy an exacting public play a more and more 
prominent nile, and take higher rank than the health of the com-

petitors itsdf. · 
The Iaroe number of papers published in the past few years on 

the quest~n of" doping" shows how much this question is ~ow 
to the fore. But resort to means designed to enhance the phys1cal 
powers of athletes is no new thing; even in antiquity, it was known 
that certain substances could give competitors added strength. 

The Samoyeds, for example, ate fly-agaric (A.manila muscaria), 
a mushroom containing muscarine, to rouse themselves to the 
required pitch of combativeness; and the celebrated Berserkers of 
Rolf Krake's time are said also to have had recourse to the same 
stimulant. Again, it is common knowledge that the Tied Indians 
used to chew coca-leaves when a particularly strenuous or protracted. 
eiTort was required of them. 

In sports in which animals took part, the use of stimulants was 
so widespread that several countries introduced legislation to forbid 
it on the ground of its cruelty to the animals. Equal attention 
ought also to be paid to human beings participating in sports. The 
responsible authorities should be told what means can legitimately 
be employed to increase physical output ; their eiTect ·should be 
explained and the use of harmful substances should be strictly 
forbidden. 

Most sports leaders and doctors who have expressed themselves 
publicly on the subject hold the same view ; but, in discussions of 
this type, the ethical and medical aspects are so intermingled that 
the problem as a whole becomes most confused. 

By the ethical aspect is meant here the question whether it is 
truly consistent with good sportsmanship to have recourse ta special 
stimulants. This is a matter on which sports leaders have to make 
up their minds, but it has no more connection with the medical 
aspect of the problem than has the amount of the prizes. 

:\!edical advice, on the other hand, must be based strictly on the 
known harmful or beneficial effects of the various substances in 
use, though it must, of course, be realised that any sort of artificial 
stimulus to exceptional performance (prizes, etc.) is liable to react 
very unfavourably upon health. 

In the following pages, an attempt is made to describe the various 
agents for increasing physical efficiency which ran be used in 
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connection with sports, and to indicate their harmful or beneficial · 
effects. It must, however, be made clear at the outset that, despite 
the existence of copious literature on the subject, the available know
ledge is still extremely limited. Thi!! is due in part to the number 
and variety of the factors which must be taken into consideration 
in determining whether a particular substance increases functional 
output or not ; again, it is often extremely difficult to decide whether 
a given substance is, in itself, deleterious, for it is not enough merely 
to ascertain that it is non-toxic. The mere fact that some agent
perhaps not toxic in itself-renders the organism capable of exceed
ing its normal maximum output of energy-e.g., because it influences 
in a non-physiological manner the natural regulator represented by 
the sensation of fatigue-may involve a serious menace to health. 

In theory, there ar6 many ways of raising the level of perfor
mance of an athlete. Substances, such as concentrated foods, 
salts, vitamins and oxygen, used up by the organism in muscular 
effort can, for example, be administered. Again, such a result 
can be achieved by acting upon the nervous system with stimulating 
or sedative agents-e.g., cocaine, caffeine, benzedrine and various 
sedatives. 

Another group of substances consists of those which stimulate 
the circulation of the blood by acting on the vasomotor centre, the 
heart and the vascular system. Lastly, as is shown by experiments· 
01i isolated mu~cles, there are other substances that can increase 
the efficiency of muscular function directly. For all these substances, 
however, it remains true that evidence of single effects cannot be 
translated without further ado into terms of the organism as a 
whole. The existence of any given influence must be verified by 
an investigation of its effect in various forms of sport, and by 
systematic tests based on the performance of work and carried out 
in exactly defined experimental conditions. Frequently, these 
experiments prove to be extremely difficult, since many other 

- factors can come into play besides the drug under investigation. 
In order to obtain a clearer notion of the action of the various 

substances, it will be convenient to divide them into a number of 
groups according to their nature and mode of a"ction, although, in 
some cases, any such classification is bound to be quite arbitrary. 
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l. FooD PREPARATIONS 

It is proposed to deal, in the first place, with substances the action 
of which is to provide calories in a readily accessible or otherwise 
suitable fom1. In order not to include the whole question of nutri
tion under the heading of" doping", consideration will he limited, 
in this survey, to special artificial foods intended for consumption 
immediately before or during athletic performances, and from 
which a favourable cfTect upon the perfom1ance of muscular work 

is expected. 
It is, of rourse, impossible to draw any hard-and-fast line between 

such foods and special forms of diet. Carbohydrates may be looked 
upon as the most appropriate fuel for muscular efTort, and it has 
long beeu thought that performance could be improved if they were 
absorbed in a readily absorbable fomt immediately before or during 
muscular work. This idea was all the more natural, in that many 
l'xperiments show that a drop in the sugar content of the blood, due 
to the strain upon the reserves of carbohydrates in the organism, 
rr.ay bring about a condition of exhaustion. 

BcRGEss and his collaborators, DILL and his collaborators, 
TALBOTT and hi~ collaborators, B0JE, and others, have found that 
protracted muscular work causes such acute hypoglycccmia that 
the work may have to be interrupted. • 

When, however, glucose is supplied to the body, the physical 
capacity to perform protracted muscular work is increased. As 
examples may be quoted a series of tests in which the author put 
a number of subjects through spells of work with Krogh's cycle
ergometer-pursued until complete exhaustion with a low sugar 
content in the blood. By the administration of glucose or cane
sugar, the condition of exhaustion was relieved without the necessity 
or·a pause, and the efTort could be continued in satisfactory condi
tions for a full hour more. These observations confirm numerous 
findings of athletes themselves. 

In the case of a brief period of muscular work, entailing no carbo
hydrate deficiency', no appreciable result is to be expected from the 
ingestion of glucose. In a series of weight-lifting tests, PAMPE and 
others have arrived at similar findings. In certain circumstances, 
indeed, a large intake of glucose can even limit physical output. 
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If physical work is started after the ingestion of a considerable 
quantity of glucose and at the moment when the post-prandeal 
hyperglycremia curve begins to fall, a sudden and considerable 
drop in the sugar content of the blood may sometimes hamper the 
performance of the work (as shown by experiments of my own, the 
results of which have not yet been published). If glucose is to be 
used for the purpose of increasing efficiency, the medical advisers of 
the individuals concerned should bear this fact in mind. 1\Iedically 
speaking, there is no objection to the use of this substance in 
connection with sports. 

My own experiments show that cane-sugar, though cheaper, 
gives just as good results as glucose. Many strength-giving pre
parations with high-sounding names, which increase their cost, 
contain glucose ; but beyond the psychological effect invariably 
caused by a high-priced product, they offer no pruticular advanta.zes. 

In various quarters, particularly invigorating effects are ascribed 
to preparations containing lecithin. Eggs, for instance, have always 
been in high favour as a means of enhancing the rapacity for mus• 
cular work and other forms of exertion. Since, however, lecithin 
is completely decompo~ed in the intestinal tract, and since the . 
substance is only built up in the cell itself, it appears unlikely, 
a priori, to serve any very useful purpose. ATZLER and LEH)IANN 

have investigated the effects of soya-bean lecithin on the output 
of work of 5 persons. They found that when 44 grm. of this sub
stance was administered daily for several days, a greater amount 
of work than would otherwise have been needed was required to 
produce a particular degree of increased pulmonary ventilation ; 
lecithin is also said to produce greater manual strength and skill; 

These tests show, however, that it is extremely difficult to deter
mine which of the observed effects was due to lecithin and which 
to suggestion and training. I therefore consider that there is no 
experimental tendency to justify the use of lecithin as an agent 
for improving athletic performances, and there is no reason why it 
should be recommended to athletes. The same applies to certain 
preparations, which are strenuously urged upon athletes, but 
which are only calories in a very expensive form. 

Turning to vitamins, special mention should here be made of 
vitamin B1, which plays a part in the carbohydrate metabolism. 
BicKEL and CoLLAZO have observed a considerable increase in the 
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glycogen content of .thr liver and the muscles after administration 
of veast rxtract ; basing themselves on the work of EMIIDcN and 
H:s. who found a higher glycogen content in muscles which had 
undergone training, they conclude that a substantial intake of 
yeast is favourable to muscular effort. 
• Am ... observed, after administration of dried yeast and small 
quantities of glucose, the accumulation of larger glycogen reserves 
in the liver than when glucose alone was administered. On the 
other hand, the glycogen storage resulting from the intake of glucose 
in la1 ge amounts appeared to be independent of the simultaneous 

ingestion of yeast. 
According to PI-St::-o;ER and "L1ss, yeast taken once causes a consi

derable increase in the glycogen deposit of the liver, whereas, taken 
regularly, it merely acts on the fat storage in that organ. CsiK 
and. BE:-.ocsiK investigated the effect of the vitamin B preparation 
" Arnea" on the capacity for work of two students using Mosso's 
ergograph and dynamometer and applying a series of weight-lifting 
tests. They believed that they could detect an increase, but from 
the results of the tests it would appear that the changes observed 
were due merely to training and practice. There is therefore no 
experimental basis upon which to recommend the use of yeast or 
similar preparations to athletes. This, of course, does not mean 
that participants in sports should not, like everyone else, see that 
their diet contains a sufficient quantity of vitamin B1• KINNERSBERG 
and PETERS have found, for instance, that a deficiency of B1 leads 
to the accumulation of lactic acid in tjJe blood and organs. But 
until further proof is adduced, an excess of B1 can in no circumstances 
be looked upon as specifically raising functional capacity. On the 
other hand, I have not so far been able to detect any deleterious 
secondary effect due to this group of preparations. 

The position is similar in regard to vitamin C, of which the 
athlete's diet should, of course, contain an adequate allowance. 
Here again no direct increase in physical efficiency is to be expected 
from an excess. 

In general surveys of the problrm of" doping", the experiments 
of C. Mvu.ER on the influence of liver preparations on muscular 
work are frequently quoted. According to Mi.ir.LER, the daily 
administration of 25 to 30 grm. of llepalral. liquid. (:-.l"ormal), or 
5 cubes of" Heparglan~ol " (Rorhe), causes an appreciable rise of 
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efficiency in the performance of a six-n1inute spell of work equal 
to 3,600 kilogrammetres on the cycle-ergometer. But his experi
ments are in no sense conclusive, for the tests were made at irregular 
intervals, a highly unsatisfactory circumstance in connection 
with such investigations, since unforeseen changes in the state of 
training can occur-sometimes very .suddenly--during the re~t 

periods. 
Moreover, in those experiments, the net efficiency was abnormally 

low : even after the preparations in question began to exert their 
good effects, it harrlly reached the level usually found in subjects 
in a medium condition of training. The amount of work which 
formed the basis of the tests was, moreover, so small that conclu
sions applicable to really heavy strains such as those entailed by 
sporting contests cannot be drawn from them. 

If the above tests have been described in some detail, although 
they do not justify any conclusion favourable to the use of prepa
rations containing liver as conducive to increased physical efficiency, 
the chief reason is that these and similar investigations continue 
to be quoted unchallenged with the object of inducing athletes to 
purchase a whole series of preparations, the scientific basis of which 
is more apparent than real. 

As regards the effects of phosphates, a series of investigations, 
beginning with the work of E~IBDEN and his collaborators on the 
part played by phosphates in muscle metabolism, can be referred 
to. Tests carried out on soldiers, some of whom turned an ergo
meter to which a brake was applied, whilst others carried out long 
marches, showed that the effect of an intake of phosphates was to 
increase the total output of work by more than 20%. 

To eliminate the influence of suggestion, tartaric acid was suh
stitued for phosphates in some of the tests. Both in these, and in 
most of the other similar tests with phosphates, the latter were 
administered in the form of primary sodium phosphate (" Recresal "). 
EMBDEN's practice was to give from 5 to 7.5 g. daily, four or five 
hours before the test. The results were also found to be favourable 
in the case of soldiers on the march ; despite strenuous physical 
effort, they were in a much fresher condition when phosphates had 
been administered. 

·Phosphates can often cause a purely subjective feeling of freshness 
and zest for exertion, which may amount to a condition of euphoria ; 
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nevertheless, large quantities can cause sleeplessness and diarrhcea. 
HERXHEI~IER bas carried out similar tests on police officers, and 
found in those who had been given phosphates a considerable 
increase in weight and an improvement in various types of physical 

performam·e. . : . 
In e..xperiments of this type, howt>ver, 1t IS extremtly d1fficult to 

delimit clearly the effect produced by each of the various factors 
which can influence physical capacity ; and I consider that none 
of the investigations of which the results are yet available allows 
of the definite conclusion that phosphates increase in fact the 
standard of athletic achievement. Nor does the work of ATZLER 
and his collaborators support the view that such a result can be 
secured. According to :MARnE, the effect of" Re(;resal" is purely 
suggestive. His experiments with an expander and a dynamo
meter, and also a series of arithmetical tests, showed that one drop 
of congo,-red in distilled water or & solution of bicarbonate of soda 
was just as effective in increasing physical output as a dose of 
3-5 g. of" Recresal " dissolved in water. 

Rt>ference should finally be made to POPPELREUTER's experi
ments, pursued over several years on himself with daily doses of 
3-20 g. of " Recresal ". He felt much better both physically and 
mentally whilst taking the drug. After prolonged administration, 
ho\\ever, sudden discontinuance caused abstinence symptoms in 
the form of a reduced capacity for work and a sense of discomfort. 
In further investigations carried out on female \\orkers, PoPPEL• 
REUTER found that the effert of " Recresal " ~as chiefly noticeable 
in arithmetical calculations and similar work, and was practicaJly 
nor.-existent in the case of ~trenuous physical effort. 

It would therefore seem that phosphates act principally upon the 
nervous system, but even Iroru these experiments it is dillicult to 
detennine whether thi'l is a matter of suggestion, or whether phos
phatt's can increase the powers of the organism in other ways. The 
chief result of PoPPELREUTER's observations is the finr!incr that 

0 

even a dose repeated daily over a period of years has no deleterious 
effect-a reassuring discovery, since phosphates are in great demand 
in athletic circles, partkularly in Germany, owing to intensive 
advertising of their beneficial propertirs. 

The conclusion appears to be justified that phosphates, taken in 
quantities exceeding the amounts found in a normally varied diet; 
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can probably increase the output of the organism, although it is by 
no means certain that the whole effect is not due to suggestion. 

Of other non-toxic salts, calcium also has been credited with the 
property of increasing athletic powers. RIESSER found that the 
output of isolated muscles could be improved in this way. Here 
again, however, the experimental data are insufficiently definite 
to justify recommending the administration of calcium in amounts 
exceeding those found in a rationally varied diet. The position 
is, of course, different when the diet is unbalanced ; but discussion 
of that aspect of the question lies beyond the scope of this 
survey. 
· Heavy physical effort in great heat entails a Joss of salts, especially 
sodium chloride, so considerable as to cause a complex of symptoms 
variously described as miners' cramp o; heat cramp (see, e.g., 
TALBOTT and MicHELSEN). In such cases, an additional ration of 
salt becomes essential. boses of sodium chloride could therefore 
be used with ad,vantage as " dope " in connection with protracted 
athletic trials. But, for short sporting events, the same will seldom 
be true ; only in prolonged contests will signs of salt deficiency 
reduce the standard of performance, especially as the salt content 
of the participants' diet is generally cut down to prevent thirst. 

Frequent endeavours have been made to stimulate the physical 
aptitudes of persons undergoing heavy physical strains by the 
administration of alkalis in the shape of sodium carbonate, on 
the ground that the fall in the blood alkaline reserves, caused by 
the increased acid production associated with muscular effort, is 
thereby compensated. DILL and his collaborators found, in 
experiments on man, that a condition of alkalosis allows the 
organism, before it reaches exhaustion, to incur a heavier oxygen 
debt, hence to perform a greater amount of muscular work than 
is normally the case. A subsequent and more extensive series of 
tests, however, shoV~-ed no increase in physical efficiency, although 
the same changes in the blood composition were observed. DENNIG 

and his co-workers found, in t.readmill tests, that an intake of 
ammonium chloride reduced physical efficiency, whereas alkalosis 
caused by drugs increased it. 

·It is, however, not easy to settle the question of the value of alkalis 
as " doping " agents, because, to begin with, it is uncertain how far 
the formation of lactic acid is a limiting factor in the performance 
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of work, or how far a sharp fall in the alkali reserve in the blood 
would reduce the output of work. Before deciding to administer 
alkalis, regard should be had to the fact that the change produced 
by exertion in the pH of the blood and in its C02 tension influences, 
among other things, the regulation of respiration. The administra
tion of alkali per os constitutes such a violent interference with 
the whole pH regulatory system that it is as likely to be detri
mental to the maximum physical output as the reverse. 

It may be of interest to aviators and mountaineers frequenting 
high altitudes to learn of the favourable efTects of ammonium chloride, 
discovered by HALDANE in the course of research into acclimatisa
tion to low oxygen pressures. His findings were confirmed by two 
members of the expedition to Mount Kamet, which rises to a height 
of 8,000 metres. 

DouGLAS, GREEN and KERGIN made a series of six similar tests 
on a subject placed in a low-pressure chamber and working· on a 
cycle-ergometer. In two of the tests, ammonium chloride was 
administered. Working capacity was found to be greater than in 
the control tests, the rise in the pulse rate was less, alveolar oxygen · 
pressure was higher, the carbonic acid tension was lower and the 
feeling of strain and exhaustion less acute than under the 
corresponding normal conditions. 

CHRISTENSEN and SMITH carried out experiments on six subjects 
iu a low-pressure chamber, with and without administration of 
ammonium chloride in gelatine capsules. Five of the subjects 
were aviators used to high altitudes ; the tests took the form of 
reducing the oxygen pressure gradually to the lowest degree which 
each subject could stand. After administration of ammonium 
chloride, five of the six subjects were able to withstand reduced 
oxygen pressures equivalent to altitudes 1,000 to 2,000 metres 
higher than those reached in the control tests. 

According to HALDANE, the beneficial efTect of ammonium chloride 
is due to the following cause : a low oxygen pressure causes increased 
respiration, and thus causes the .amount of carbonic acid expelled 
by the lungs to rise ; the consequent alkalosis then inhibits any 
further increase of pulmonary ventilation. The administration 
of ammonium chloride retards the development of alkalosis ; the 
degree of ventilation can therefore rise further, and the alveolar 
oxygen pressure can increase. . . 
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A via tors and mountaineers can therefore look upon ammonium 
chloride as an agent capable of increasing functional capacity. In 
the doses specified, the drug should have no harmful secondary 
efTects ; though large~: quantities, or a sensitive stomach, may bring 
about slight local irritation. 

Medically speaking, there can be no objection to the use of this 
agent ; but, in practice, the question will seldom arise. 

The use of pure oxygen as" dope " has been discussed from time 
to time in Press articles. At the time of the Olympic games, for 
example, ii was stated that the Japanese swimmers were" pumped 
full of oxygen " in their dressing-rooms, and there followed a 
discussion of the possible influence of this practice on athletic 
performance. 

It can safely be asserted that, in this instance, the level of achieve
ment was no better and no worse, the oxygen having been used up 
long before the competitors had covered the distance between their 
dressing-rooms and the starting-line. Only if oxygen were to be 
administered immediately before the start, especially in the case 
of under-water swimming, could some favourable efTect be expected. 

A whole series of tests have been made to determine the efTect of 
inhaling oxygen (or air with an oxygen content higher than the 
normal of 20.96%) on athletic performances and other forms of 
strenuous muscular efTort. L. HILI. and FLACK, and also MIYAMA, 
in tests carried out on boxers and sprinters, found that, when air 
containing extra oxygen was inhaled just before the start, speed 
and physical efficiency were improved. They state that the pulse 
rate rises less sharply and that shortness of breath is less distressing. 
They also found that the breathing-in of oxygen after physical 
efTort shortened the time of recovery. 

These experiments are open to the same objection as those carried 
out with numerous other stimulating agents : it is extremely difficult 
to establish whether the improvement in physical performance is 
really due to the agent under investigation or not. 

No surprise need therefore be felt if other workers--e.g., SniONSON 

and his co-workers-reach quite difTerent conclusions as regards 
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the inhalation of oxygen. These investigators timed seven subjects 
over 100 metres, first without and then with previous inhalation 
for 10 minutes of a mLxture containing 45';~ oxygen and 5% carbon 
dioxide. Although there was a subjective illusion of greater 
physical power, the actual times were not improved. 

In order to establish defmitely whether the inhalation of air with 
a high oxygen content improves physical ability in competitions, 
it is important to know whether cases actuall) exist in which the 
output of work is really limited by a shortage of the supply of oxygen 
to the lungs, and whether this output can be increased by the supply 
of extra oxygen. A number of workers have investigated this 
question, among them A. V. HILL and, later, NIELSEN and HANSEN. 

The research work of the last-named is particularly comprehensive 
and shows the effect of air with a high oxygen content on severe 
muscular effort. Two subjects in well-trained condition were 
given air with a high oxygen content and tested in the performance 
of work of varying intensity on the Krogh cycle-ergometer. It was 
found that exertion for which the oxygen content of normal air was 
adequate did not lead to any appreciable variation in the oxygen 
intake when the oxygen content was raised to 45-47%. With more 
strenuous efforts, however, there was a reduction in the pulmonary 
ventilation and respiratory quotient. When the effort became 
exceptionally strenuous and the oxygen requirements exceeded 
the rate of oxygen absorption compatible with the breathing of 
normal air, the inhaling of air containing 45% of oxygen led to an 
increased oxygen absorption and to an improvement in physical 
efficiency. · 

That Improvement does not depend wholly upon the more abun
dant intake of oxygen, but also upon an easing of the labour of 
breathing as a result of reduced pulmonary ventilation. 

A series of " final sp~rt " tests with the oxygen content of the 
inspired air at 22.8%-i.e., at a level at which the diffusion properties 
of the gas are already substantially increased-gave results in 
resp~ct ?f capa.city f~r eYe~ion, oxygen absorption and pulmonary 
ventilation wh1ch difTered m no wise from those of similar tests 
performed in an ordinary atmosphere. Under nonital conditions, 
therefore, oxygen absorption cannot be increased even by consider
ably improving the conditions of diffusion, and this means that 
greater pulmonary ventilation has no effect. 
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The increase in oxygen absorption and the higher physical output 
obtained by inhaling air with 45% oxygen must be due either to the 
fact that the minute volume of the heart can be still further increased 
under such conditions, or to the raising of the oxygen content of 
the arterial blood stream. The increase in the intake of oxygen 
being about l litre per minute, the additional quantity actually 
absorbed cannot account for the whole of it. The tests carried 
out with air containing 22.8% of oxygen showed that there was no 
increase in the consumption of 0 2, and therefore destroy the argu
ment that the blood content is raised. The only probable explana
tion is that the increase in oxygen absorption aud in energy output 
is due to a specific circulatory effect of increased oxygen tension. 
I have gone into some detail in connection with these tests, because 
they illustrate clearly the basic physiological factors which 
determine the character and magnitude of the effect produced 
upon physical efficiency by breathing air with a high oxygen 
content. 

My feeling is that most athletes and sports leaders have the most 
fanciful and confused ideas about the meaning of" oxygen priming". 
To put it briefly, it is highly questionable whether the inhalation 
of oxygen is of any advantage in ordinary sports events. 

Whilst in those forms of athletics which call for prolonged exer
tion the supply of oxygen through the lungs will certainly not prove 
a limiting factor, some advantage might be expected in theory 
from.the inhalation of air of high oxygen content in athletic sports 
requiring only a brief effort, but "the administration of such air 
would scarcely be practicable during a contest and quite useless 
before. 

The importance of oxygen at high altitudes is not under discus
sion here, as it falls outside the scope of this survey. In any case, 
there can be no question of oxygen inhalation producing any dele
terious effect ; and no objection need therefore be made, on this 
ground, to the alleged" oxygen-doping " practised by the Japanese 
swimmers. 

3. ARTIFICIAL SUNLIGHT 

A great deal has been said in recent years about the value of 
ultra-violet rays in connection with athletic training. In particular, 

5 
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the question how this practice is unsportsmanlike in spirit has 
aroused much attention, although no general agreement has been 
reached. The record of these controversies shows the futility of 
discussions on" doping " on any but a medical basis. Little will 
be said here about that aspect of the problem, for, in my opinion, 
the athlete's health adviser should be exclusively guided in his 
counsel by the evidence available as to the efTects of the substances 
concerned. The most important question for us is therefore 
whether artificial sunlight can increase the ph)sical efficiency of the 
organism and whether its use is attended by any deleterious e!Tects . 
. \!though much research has been carried out, it is, in my opinion, 
impossible as yet to give a defmite answer. 

A large number of experiments showing that irradiation can raise 
the standard of athletic performance rely on a purely subjective 
feeling of well-being or of increased functional capacity ; hut, in 
the majority of cases, no acceptable evidence by which these results 
could be checked is available. 

In considering this matter, I shall refer only to the exhaustive 
investigations of LEHMANN and SZAKALL on the influence of ultra
violet rays on metabolism during physical efTort, and on the capa
citit.>s of the organism for work. These workers carried out a series 
of t~sts on six male subjects, aged from 24 to 31 years, using Krogh's 
cycle-ergometer "ith and without irradiation with a mercury 
quartz lamp. 

Briefly put, the results "ere the following : repeated exposure 
to the lamp caused a drop in the rate of metabolism when the 
subject was resting, and au increase of the respiratory quotient. 
The neutrophile leucocyte count ftll while lymphocytes appeared 
in large numbers. During irradiation, 1,836 kilogrammetres of 
work was performed in two minutes with greater efficiency and a 
smaller oxygen debt ; in addition, an increase in the capacity of 
fixation of C02 in the blood was observed. 

These findings "ould tend to show that exposure to ultra-violet 
rays endows the organism with capacity for work. To determine 
whether the irradiated organism is really capahle of a greater 
output of work, the subject under investigation must pursue his 
efTort on the ergometer until complete exhaustion. After a while, 
an output of 180,000 kilogrammetres of work in three hours can he 
achieved. 
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The experiments did not show, however whether the increased 
capacity for work was due to ultra-violet radiation or was the e!Tect 
of training. In the final series, therefore, the method was altered 
to determine what amount of work could be performed whilst 
allowing the pulmonary ventilation to be the same during the minute 
following the end of the test, this being taken as a measure for the 
oxygen debt. In this experimental series, an increase of working 
capacity of about 60% has been observed ; but no attempt was made 
to determine whether irradiation could also raise the maximum 
output. 

According to LEHMANN and SzAKALL's experiments, it can be 
assumed that, V~<here a moderate amount of work is being performed, 
the use of ultra-violet rays brings about changes in the organism 
which result in improved efficiency. 

If administered in suitable doses and kept within moderate limits, 
ultra-violet radiation should not present any dangers. Signs of 
marked fatigue may follow the first sittings, and only after some 
time will an improved zest for exertion and a greater sense of well
being make their appearance. Athletes who are not used to ultra
violet rays should therefore refrain from this practice immediately 
before taking part in competitions. 

4. PHARMACEUTICAL StrBSTA!';CES 

In this section, we shall first consider a series of substances the 
use of which in connection with athletics is based mainly on their 
influence upon the nervous system, either as stimulants or as soothing 
agents. Substances capable of acting upon the heart and the circu
lation will next be considered. This chapter deals with a series 
of drugs, which are in part very poisonous, and are usually the 
substances referred to when the term " doping " is used. 

The toxic action of alcohol so overshadows its other e!Tects that 
this, and not the part it plays as a source of energy, is of importance 
here. Every athlete knows that, taken in large quantities, alcohol 
lowers the standard of performance ; this is fully confirmed by many 
experimental tests. The possibility that, when taken in small 
doses and at the appropriate time, alcohol may act as a stimulant 
by removing inhibitions and by lessening the sense of fatigue cannot, 
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it is true, be dismissed out of hand. Both in the case of very pro
lon"ed athletic exertion, such as six-day races and long-distance 

"' swimming-tests, and in contests calling for a brief ell'ort, such as 
boxing-matches, etc., even the most experienced trainers often 
administer a small glass of wine or a tot of brandy as a stimulant. 

Before deciding whether tltis practice is justified or not, we must 
briefly revie" the results of the chief experiments carried out to 
determine the effect of alcohol on the performance of various kinds 
of work. t.:sing an ergometer of the Johannson type, IIELLSTEE:-.1 
showed that the administration of 80 grammes of alcohol thirty 
minutes before the work is started diminishes the total output. 
On the other hand, small doses of alcohol taken five or ten minutes 
before the beginning of the work increase the output during the 
first part of the test, but reduce it in the later stages. DuRIG 
found that an intake of 30 c.c. of alcohol lowers elliciency on moun
tain climbs, and attributed tltis to a deterioration of the quality of 
muscular function and co-ordination and to the climber's loss of 
skill in picking his way. TIGEGSTEDT and KALLIOINEN'S ergogra
phic tests show that a given quantity of alcohol administered in a 
40% concentration reduces output of work more markedly than the 
same quantity administered in an 8% concentration. 

GRAF, after an exhaustive series of investigations into the ability 
of motor-drivers under the influence of alcohol, has shown that 
every type of physical work associated with simultaneous mental 
activity is unfavourably influenced · by alcohol. TIGEGSTEDT 
reached the same conclusions after a series of tests in which the 
criterion consisted in threading needles before and after consump
tion of two litres of beer with an alcohol content of 2.74.%. 

Lastly, reference may be made to ATZLER and !\lEVER's interesting 
experiments to determine the effect of strong doses of alcohol 
(210 c. c. in beer or brandy) on rough muscular work carried out by 
an habitual drunkard. 

\\'ork was continued to the point of exhaustion on the cycle
ergometer, no particular pace being prescribed, so that variations 
of intensity could be observed. The experiments show that both 
the intensity of work and the total output are much reduced when 
alcohol is consumed the evening before the test. If it is taken four 
hours previously there is no change in the intensity of work· and 
the aggregate output is, if anything, somewhat greater. ' 
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Alcohol taken immediately before a test does not exert any 
certain effect on the output of work, but during the test, the 
intensity of the effort is slightly enhanced, although markedl) 
irregular. 

Since the intensity of "'ork is patently much greater if the per
former has a feeling of ease while making it, these authors conclude 
that the immediate influence of alcohol is to be found in the good 
humour and mood which it engenders. Though alcohol taken on 
the previous evening reduces the output of work, it cannot be 
concluded from this that it is due to a direct influence on muscular 
vigour. Here again we are faced with a psychological factor ; the 
depressing aft~r-e!Tects kill all zest for exertion, thereby lowering 
endurance. 

MEYER has investigated energy expenditure and efficiency after 
taking alcohol. He detected no change in efficiency "'hen the 
alcohol was consumed immediately before the beginning of the 
test, but a reduction of efficiency if an interval of twelve hours had 
been allowed to elapse. The amount of the oxygen debt was not 
affected by alcohol. 

There can be no doubt as to the effect of large doses of alcohol in 
reducing output in the case of heavy muscular work and in forms 
of muscular activity which require delicate co-ordination and ability 
to react quickly. The influence of small doses of alcohol is, however, 
quite different. This raises the important question whether alcohol 
merely- has an inhibitory e!Tect on the central nervous system, or 
whether it exerts first a stimulating and then a paralysing action. 
Up to the present, nothing conclusive can be said on this subject, 
but KRAEPELIN's investigations may perhaps indicate that, unlike 
the sensory and intellectual processes, motor processes are first 
facilitated and only later impeded. This was confirmed by sub
sequent observations. 

There can, on the other hand, be no doubt that an inhibitory 
efft!ct exerted, for instance, on the feeling of fatigue and on starting 
" nerves " can help the organism to greater effort. It might, 
therefore, he deduced that in any type of athletic exertion which 
depends upon sheer muscular strength and staying power, small 
doses of alcuhol could raise the standard of performance, wht!reas 
in all cases in which the central nervous system is required to 
effect a nicer co-ordination of movements, the ingrstion of 
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even small quantities of alcohol definitely reduces functional 
e!llciency. 

As alcohol is a toxic substance, its use in connection with sport 
obviously cannot be recommended. If participants in six-day 
races and long-distance swimmers-for whom the health aspect of 
the matter is rdcgated to the background-resort to spirits as a 
stimulant. that is quite another matter. 

It would be extremPly difficult, in practicE', to enforce a prohibi
tion to use alcohol in such small doses. This need not, however, 
cause any concern, since thE' quantities involved are quite certainly 
harmless anci since larger amounts are automatically ruled out by 
the object to he achieved--namely, the attamment of the highest 
level of achievement. 

SEEL and other workers include ether as a" doping " agent. As 
far as I am aware, it is, however, very little used by athletes. For 
the most part it is taken in the form of HolTmann's drops consisting 
of one part of ether to three parts of alcohol. This practice does 
not appear likely tu assume any real importance in connE'ction with 
sports. 

Smelling-salts, particularly favoured by boxers in the intervals 
between rounds, consist of a solution of ammonia and of ammonium 
carbonate combined, in most cases, with ctheual oils. They influence 
the central nervous system hy exciting the nasal mucous membrane, 
and thus act as a stimulant. The use of these salts can be pronounced 
harmless, and there is no reason for depriving trainers and" seconds" 
of their greatly prized smelling-bottles. 

Coraine is one of the oldest known forms of" dope" and TscHt:DI's 
accounts of the muscular performance of Indians while under the 
influence of coca-leaves would turn a modern six-day racing cyclist 
green with envy. TscHl'DI states : " An Indian did extremely 
trying excavation work for me for five consecutive days and 
nights without touching food at any moment or taking more than 
two hours of sleep each night ; every two and a half or three hours 
he che"Wed about half an ounce of coca-leaf, and kept the • quid • 
in his mouth in the intervals. I was standing over him throughout 
an_d was thus able to ob~erve him continuously. After completing 
tlus work, he accompamed me on a two-day ride across twenty
three. leguas (about 14? kilometres) of high plateau country, 
paddmg along by the Side of my fast-stepping mule and resting 
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only when he felt the need for coca. Upon leaving me, he 
assured me that he was quite prepared to undertake the same 
work again without food, provided only I supplied him with enough 
coca-leaf." 

Cocaine is still consumed in large quantities in South Amelica 
to-day by persons performing heavy physical labour in difficult 
conditions. CHmsTENSEN relates that the mine-workers in the 
Chilian mountains, whose arduous work is performed at an altitude 
of 5,000 metres, use large quantities of coca-leaf, to which they 
attribute the property of accustoming the body to low oxygen 
pressure and low temperatures. The use of this poisonous 
substance is, as a matter of fact, officially forbidden, but the 
prohibition is not strictly enforced, since work would at once cease 
if it were. 

It is not an easy matter to determine to what extent cocaine is 
resorted to by athletes ; but no one acquainted with the position 
would gainsay that they are far from ignorant of its uses. WoRRINGEN 
states that, in the earlier six-day cycle races in America, the par
ticipants were so intoxicated with cocaine that their bearing after 
the race was like that of lunatics. 

Some research has been done on cocaine and muscular work. 
Mosso's experiments with the finger-ergograph are no doubt the 
most comprehensive ; they show that small doses of cocaine 
(0.1 gramme) attenuate the sensation of fatigue. The capacity 
of the subjects tested for work was much higher when they had 
taken cocaine than when they had not. Large doses of the substance, 
on the other hand, created a feeling of fatigue and of distaste for 
work. 

THIEL and EssiG investigated the elfect of 0.1 gramme of cocaine 
hydrochloride on metabolism during physical exertion ; they found 
that the maximum output of work was appreciably raised, that the 
efficiency was much greater and that the ox)'gen debt was smaller 
when this substance was employed. The scope of these investiga
tions was, however, restricted and the findings are hence uncertain ; 
the duration of the physical effort is not shown, and I do not feel 
that any definite conclusions regarding the influence of cocaine on 
metabolism in the course of muscular work are justified. 

In tests involving the performance of 2,100 kilogrammetres of 
work in two and a half minutes, HERUST and ScHNELl.ENBEHG were 



-&58 DOPING 

unable to detect any certain effect of cocaine on metabolism, 
although they suggest that recovery may have been more rapid. 

Leaving aside entirely the question whether cocaine affects meta
bolism favourably or not, its inlluence upon the central nervous 
system, which constitutes the motive for its use as a stimulant, 
cannot he questioned. The drug acts first as a stimulus and later 
as a inhibitory agent. A stage of mental exhilaration soon makes 
its appearance, accompanied by a feeling of well-being and the 
rapid disappearance of any sensation of fatigue. fhese e!Tects, 
in association with an anresthetic influence upon the mucou:~ mem
brane of the stomach, allows the 11ubjeet to enable work to be 
performed for long periods without symptoms of fatigue or sensa
tion of hucger. Cocaine does not reduce metabolism at rest. As 
for the other properties of the substance, such as its habit-forming 
tendencies, these need not be discussed here. 

The real point about cocaine in connection with athletics is that 
it is effective in removing the sensation of fatigue and can thus 
undoubtedly rdise the level of performance in the course of pro
longed effort. This putting out of action of fatigue-the normal 
safety-valve-is most assuredly not without its dangers. A warn
ing must also be uttered as regards the acute intoxicating effects 
of this substance when used in large doses, as well as its chronic 
action which engenders addiction. Cocaine should hence never 
be used in connection with athletics and every infringement of this 
prohibition should be severely punished. 

It is well known that caffeine and other purine derivatives are · 
widely used as stimulants in connection V<ith physical and intel
lectual effort. They are used either in the pure state or in the 
form of coffee, tea, cola or chocolate. Caffeine stimulates the central 
nervous system ;·it increases the reflex responsiveness of the motor 
areas of the cortex, and exerts a favourable influence upon mental 
functions, especially under conditions of intellectual strain. It also 
shortens the reaction time to tactile and visual sensory stimuli, 
and accelerates the normal process of association (CHENEY). 

The action of caffeine on the heart is chiefly manifested in an 
increase of the absolute strength of that organ and in a dilatation 
of the coronary vessels. Breathing is intensified as a result of the 
stimulation of the respiratory centre ; and ergographic tests per
formed in particular groups of muscles have shown that caffeine 

• 
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and products containing that substance, can improve the efficiency 
of the muscles (HocH, KRAEPELIN and others). 

In view of its known pharmacological properties, caffeine might 
be expected to improve athletic performance in certain circumstances, 
although it would be unjustified to apply findings arrived at by 
tests on individual muscl~ groups to the complex process of an 
athletic contest. 

Caffeine would not appear to have any effects in connection with 
brief physical efforts. HEnxHEIMER, after administering caffeine 
to 46 subjects before a 100-metre race, found that the time recorded 
was no better. Work tests on the cycle-ergometer show, on the 
other hand, that, when caffeine is administered, a larger aggregate 
amount of work can be performed before exhaustion sets in. In 
tests involving an output of 825 kilogrammetres of work per minute, 
ScH~RLITZ found that, after the administration of caffeine (0.2 grm. 
of caffeine sodio-salicylate), the total time during which the exercise 
could be continued was extended by a few minutes and that effi
ciency was somewhat greater. No definite conclusions can, how
ever, be derived from these few experiments, owing to the wide 
dispersion of the values obtained. 

GRAF carried out an extensive se1ies of very thorough tests to 
investigate the influence of cola-nuts on muscular work ; his first 
object was to see how far that influence was different from that 
of caffeine. He used for his tests either chocolate with or without 
the addition of caffeine, or chocolate with dried cola-nut and a 
little coffee ; there was no question of suggestion, since all the 
chocolate preparations were identical in taste, and the two subjects 
under test were quite unaware of the different admixtures to the 
chocolate they consumed. The first stage of the tests consisted 
in establishing a certain degree of preliminary fatigue by means 
of a carefully measured amount of work performed on the bicycle
ergometer or by riding along the roads. An interval of one hour 
was then allowed, during which a small meal was taken including
except on certain specified days-one of the chocolate preparations. 
A test pursued until complete exhaustion was then given, the brake
power of the ergometer being increased every ten minutes until the 
subject was totally unable to continue. Notes were taken of any 
departure from the presciibed pace during the test, and of the 
pulse rate in the minute before the end ; the pulmonary ventilation 
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was also measured during the first ten minutes after the end of the 
test, and the general condition of each subject was noted. The total 
daily output of work exceeded 300,000 kilogrammetres. 

The output "'as greater whenever either ordinary chocolate, 
caiTeine-chocolate or coca-chocolate had been administered, but 
by far th.: greatest increase (from 20 to 30~1..) was produced by the 
chocolate with cola, whereas improvement recorded after giving 
chocolate with caffeine was scarcely greater than that brought 
about by ordinary chocolate. Sinct~ these tt!sts were planned and 
executed with the utmost care, the influence of the two factors 
which normally hant)Jt~r tht~ intt~rpretation of such experimental 
findings--i.e., suggestion and tr .. ining effect-can be discounted 
and it may be concluded with certainty that in any event, prepa
rations containing cola are capable of increasing the capacity for 
muscular work in the case of protracted athletic exercise. 

It is very difficult to gauge how far pure caffeine, or caffeine in the 
form of coffee, chocolate and cola, given to athletes in normal 
tht~rapeutic dosl.'s as a physical stimulant, can endanger their health. 
But it seems likely that any substanre capable of stimulating the 
body to exertion beyond the limits set by the normal sensation of 
fatigue will prove injurious. 

MA'ITHIAS measured the influence or ordinary coffee and of" Hag" 
coiTt!e, on the blood circulation-by measuring the pulse rate and 
blood pressure-before and alter an 800-metre run ; he believes he 
can demonstrate that coffee from which caffeine has not been 
removed lays an additional burden upon the heart. As, however, 
he does not sf:ate whether the times taken ~o cover the distance 
were identical in all cases, and all the tests with ordinary coiTee 
were carried out between June 8th and June 20th, whereas 
those with " Hag" coffee between .Tune 22nd and July 4th, it 
is quitt' impossible to draw from these experiments any conclusions 
regarding the effect of caffeine. Nevertheless, and although we 
have no direct proof, we must expect the use of caffeine as a 
" doping " agent to be, in some measure, dangerous. It would 
therefore appear that, in any event, the use of pure caffeine or 
o! .prep~rations wi.th a . high caffeine content should he pro
hibited m connection With sports competitions. There is, of 
course, no need to overdo things by forbidding coffee, tea and 
chocolate altogether. 
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_ Even more than caffeine, it would appear that benzedrine 
(P-phenylisopropylamine) is capable of eliminating the sensation 
of fatigue. Tests with intellectual work have shown, it is true, that 
only in some 30% of the cases studied was the capacity for work 
increased by these substances when the subjects were sleepy and 
tired. Up to the present, no investigations have been made into 
the possible effect of this product upon muscular work; participants 
in six-day cycle races have, indeed, used benzedrine, but I have 
no. information as to the results. 

The tonic influence of this substance is frequently accompanied 
by unpleasant secondary symptoms such as palpitation of the heart, 
vertigo, a dry mouth, a feeling of coldness, hypertonia, restlessness 
and insomnia. The available literature also records various in
stances of ill-effects in the form of persistent hypertonia and cases 
of circulatory collapse. 

Moreover, it is not definitely established that performance is 
improved. Consequently, this substance should not be used in 
connection with athletics, all the more since the application of 
extra stimuli, or a weakening of natural powers of resistance in 
.organisms undergoing a severe strain, must certainly involve risks. 

How far substances exerting a calming influence on the nerves, 
such as valerian, bromides and preparations with a basis of barbituric 
acid can be included among " doping " agents is a moot point. 
Nervous disturbances of the heart, starting " nerves " and func
tional disturbance of the gastro-intestinal tract are frequent occur
rences among athletes. According to WoMRINGEN and ScuwARTz, 
a preparation containing valerian is an excellent remedy for such 
troubles. The removal of these distressing nervous disturbances 
no doubt enables a higher standard of performance to be reached. 
Since, however, the symptoms described above present themselves 
in individuals who are not perfectly healthy, it does not appear 
justifiable to class such substances as " dope ". There appears 
to be no danger of abuse among athletes, since every· one of these 
substances has powerful fatigue-producing properties. Prepara
tions with a basis of barbituric acid or hyoscyamus could be used 
in sailing contests to prevent sea-sickness, but whether this should 
be regarded as" doping " is an open question. 
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we now turn to a series of substances which are generally used 
for their effect upon the circulation. Since the circulatory system 
often sets a limit to athletic performance. it will be readily under
stood that efforts have been made to push hack this limit by the 
use of stimulating agents. 

From time to time, athletes who had heard soxp.ething of the tonic 
action of digitalis in connection with heart r.omplaints have experi
mented with this substance. WoRRINGEN quotes a case observed 
by WIENER, in which a young competitor in bicycle races consulted 
him because be feared that he was over-trained. He had thought 
that be should strengthen his heart with a cardiac drug and was, 
in fact, suffering only from severe digitalis poisoning. It is con
soling to think that such occurrences are extremely infrequent. 

In the view of phannacologists, digitalis has no stimulating action 
upon a healthy circulation. On the contrary, all the available 
experimental evidence on the subject points to a considerable 
diminution of the minute volume (STEWART and CoHN, NEUKIRCH). 
This in itself is a sufficient reason for not using this substance in 
connection with sport. It might perhaps be argued (RussER) that, 
as far as sport is concerned, the heart, when it has been sub
jected to heavy strain, must be considered hypodynamic ; the 
administration at the appropriate time of digitalis or strophanthus 
would then raise the functional level. Leaving aside, however, 
the fact that there is no reason to take this view of a heart which 
is subjected to exertion, it is to be hoped that such arguments will 
not gain currency in practice, as it is well known that preparations 
containing digitalis are far from innocuous. . 

Nitroglycerine JS sometimes used in bicycle races, and racing 
cyclists claim that they sufier less from shortness of breath after a 
violent sprint if they have first taken a 0.5 mgrm. tablet. This 
practice wa~ resorted to by competitors in the six-day rc1ces at 
Copenhagen ; apart from this instance, there is no evidence of misuse 
of this product in athletic contests. Therapeutically, nitroglycerine 
is co~only use~ for _spasms of the coronary vessels ; its alleged 
effect m connect10n wtth strenous muscular exertion may perhaps 
be brought about by vascular dilatation. Nitroglycerine is not 
harmless, and may cause unpleasant secondary effects such 

. h d • as 
vert1go, ea. ache, palpitation, vomiting, a fall in the blood pressure 
and even crrculatory collapse. Its continued use may lead to a 
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dangerous degree of methremoglobinremia, and it goes without 
saying that it should not be used in connection with sport. 

Much has been written in the past few years on the use by athletes 
of coramine and cardiazol, and the question has been debated how 
far the use of such substances by athletes in good health is justified. 
It is not proposed to consider here the action of coramine, car
diazo! and similar products when administered to remedy defective 
circulation, whether that defect is due to athletic strain or to some 
other cause. 

Both substances act as stimulants of the central nervous system 
• 

(and of the cerebral cortex) ; reflex responsiveness is enhanced, the 
respiratory centre is stimulated, and the administration of large 
doses may give rise to muscular spasm. The action on the circu
latory system is chiefly due to stimulation of the vaso-motor centre. 
Minute volume determinations have shown in all cases an increased 
pulse volume. It has also been claimed that cardiazol eliminates 
symptoms of fatigue in the muscles of frogs and warm-blooded 
animals. This is probably due to peripheral action, since it 
also occurs after the peripheral nerves have been cut through 
(FISCHER). 

The chief reaso11 why athletes have resorted to this substance 
lies in its stimulating influence on the circulation and the central 
nervous system, which produces a definite subjective feeling of 
freshness in the tired organism. · 

It was doubtless for purely prophylactic reasons that MAJDRAKOFF 

first began to administer cardiazol to large numbers of athletes to 
prevent the appearance of circulatory disturbances due to violent 
physical effort. He performed some four hundred tests and inves
tigated the effects of this substance on two groups of subjects, one 
of which was subjected to slight but protracted physical effort, 
whilst the other underwent short but very heavy strains. Cardiazol 
was administered as soon as the first signs of fatigue appeared in 
the course of walking-tours and ski-runs. It was also administered 
to competitors in bicycle races in the first third of each race, and 
to footballers at the beginning of the second half of each match. 
The effect of the drug was checked by observation of the pulse, the 
blood pressure and the subjective condition of the subjects. When
ever cardiazol was administered, the pulse rate and blood pressure 
t·ose less after exertion and reverted sooner to the value which is 
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normal when the body is at rest; endurance was also greater and 
subjective symptoms of fatigue less marked. As, however,- the 
amount of work was not measured exactly in these experiments, 
and as some measure of suggestion cannot be ruled out, the results 
must be accepted with some reservations. The same applies to 
further e.xperiments of the same type-e.g., those carried out by 
1\lARn.ss-on the influence of coramine in connection with light 
athletics. 

ScHONHOLZER has published a report on experiments with cora· 
mine on himself ; on ski-runs, he observed a striking increase in 
staying power ~n some occasions, whereas no effect was produced 
on others. He also mentions one case of acute muscular cramp 
occurring in a highly trained athlete during a mountain ski-ing 
competition ; this cramp yielded at once to administration of calcio
coramine. 

To sum up, it can be said of both coramine and cardiazol that 
they can probably raise the level of muscular performance in cases 
of protracted effort, although definite evidence on the point is not 
yet available. As regards deleterious effects, special attention 
must be drawn to the convulsive properties of both substances, 
though it would no doubt be a difficult matter to.determine whether 
there is any connection between local muscular cramp and the 
administration of these drugs. 

There is no other evidence of any harmful effects when thera· 
peutic doses are used, and this applies in all important respects to 
all the other substances having similar properties, such as vcritol, 
sympatol, preparations with a basis of camphor, etc. The effect 
sought in administering these drugs to athletes may be taken to 
be the elimination or attenuation of the normal regulative action 
of fatigue ; there is, however, nothing to show that recovery is 
improved. For this reason, the use of such products by athletes 
should be definitely avoided. This is also the advice given hy 
STAEHELIN, 

Quite recently, the newspapers announced that· the remarkable 
performances of the Wolverhampton Wanderers football team were 
due to gland extract treatment provided for the players by their 
manager, Major Buckley. The Portsmouth team consequently 
decide~ to. foll.ow the.ir exa~p~e. .such cases show that, nowadays, 
no hes1tabon JS felt m admm!Stenng even hormone treatment as a 



DOPING 465 

method of improving athletic performance. I do not know what 
hormones the English footballers use to score their goals, but this, 
presumably, is irrelevant, as we are probably dealing with a purely 
subjective phenomenon. 

Theoretically, it is conceivable that the administration of sex 
hormones or of preparations of adrenal cortex might increase phy~ 
sical output even if. as is the case in the athletic world, the subjects 
are youug men whose internal secretions are intact. Any functional 
failure of the adrenal cortex induces a condition of marked fatigue, 
accompanied, among other symptoms, by a lowering of muscular 
tonus. It is therefore not surprising that attempts should have 
been made to determine whether the use of preparations containing 
extract of adrenal cortex could raise the physical output of persons 
in good health. 

Reference may be made in this connection to the experiments 
of EAGLE, BRITTON and KLINES, who observed marked improve
ment in the capacity for muscular work in three dogs in good 
physical condition treated with intra-peritoneal injections of steril 
protein-free extract of adrenal cortex. 

In. rats performing treadmill tests, INDOWINA and BAENA found 
an appreciable increase of the c~pacity for work after injecting 
adrenocortical hormone. MJssJuRo, DILL and EDWARDS admi
nistered from ! to 1 c.c. of an adrenocortical preparation, during 
three to five days~ to subjects who then showed slightly improved 
efficiency in easy walking-tests. Capacity for work in a confined 
atmosphere was not increased, however. It is impossible to decide 
as yet whether an improvement in physical output can be achieved 
by the administration of adrenocortical hormone. 

In special cases among women athletes, hormone treatment has 
been found to be of assistance in attaining the highest level of 
performance. In particular, the administration of cestrus-produc
ing substances may delay the onset of menstruation if this should 
coincide with the date of the contest. 

After the Los Angeles Olympic Games, v.hen it was observed 
that some of the best women athletes lost because of menstruation, 
OKAMOTO and his collaborators endeavoured to retard the menstrual 
process by means of a follicular product called " Pelanin ". In 
about half the cases (29 subjects, of whom 19 engaged in athletic 
sports), they found that " Pelanin " administered per os could 
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retard menstruation. This effect was practically invariable in 
the younger women. whereas the older ones reacted less regularly. 

The hormone treatment must be applied immediately before the 
day on which menstruation is expected to begin. Only in a few 
rases v.as any influence observed upon the follov.ing menstrual 
period, which, in these instances, began a little earlier. The inten
sity and duration of menstruation was, on the other hand, not 
affected, and, in some cases, previously existing menstrual trouble 
is said to have disappeared. No exact information can be given 
as to dosage. 

Even though there may be cases in which the use of hormones 
has enabled athletes to improve their performance, nevertheless, 
it goes v.ithout saying that their use should definitely be avoided, 
since it may involve dangers the extent of which cannot be entirely 
gauged. 

This more or less completes the list of " doping " agents, but it 
is not denied that a large number of substances of which no mention 
has been made here have also been tried. The evidence on the 
subject is, however, so flimsy that it is hardly worth while to examine 
it in any detail. 

Mention may be made, by way of example, of the investigations 
of ScHREIBER and VILLINGER into the properties of" Zetton ", a 
tonic with a gold basis. A few wholly valueless work-tests leads 
these workers to conclude that the substance produces a definite 
improvement of muscular tonus. 

It is occasionally reported that athletes resort to morphine, 
atropin, strychnine or arsenic, but such cases are so rare, and 
research into the action of these drugs on the muscular work is so 
limited, that they need not be considered here. Reference must 
also be made· to the voluminous literature on tobacco and athletics. 
That question also need not detain us, since it is now unanimously 
agreed that tobacco is more likely to lower than to raise the level 
of athletic performance. 

This brief survey shows that there exists a whole series of sub
stances which, rightly used, may render improved athletic perform
ances possible. In addition. there are a considerable number of 
substances which athletes actually use, or which are urged upon 
them, the efficacy of which has not been conclusively demonstrated 
In some cases, their use does not endanger health ; in others: 
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they are assuredly injurious, or this cannot be definitely proved. 
Heavy doses of hormones, cocaine, benzedrine, nitroglycerine, 
digitalis, strophanthin and caffeine may be definitely asserted 
to be detrimental to health. 

On the other hand, it is impossible to adduce definite data 
regarding the possible toxicity of small doses of coraminr, cardiazol, 
caffeine and various salts, as also of the moderate use of ultra-violet 
rays and alcohol. Medical advisers called upon to guide athletes 
must naturally strictly forbid the use of any agent suspected of 
being in any manner deleterious. To summarise the position, it 
may be asserted that it is essential to avoid the use of any artificial 
stimulants whose action is associated directly with risks of intoxica
tion, or indireclly with the danger of whipping up the organism to 
extreme exertion. Medically speaking, there can be little objec
tion to the use of nutrient preparations, of vitamins and of oxygen. 
Nevertheless, the medical adviser will naturally do everything he 
can to discourage the use of costly and ineffectual substances. 
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RURAL DIETARIES IN EUROPE 1 

I. GENER-\1. FEATURES 

The dietaries of rural populations of European countries, as 
contrasted with urban dietaries, show certain main characteristics 
in common. In each country-or, more exactly, in each geogra
phical area of Europe-there are, of course, special features and 
peculiarities in the peasants' food habits, but, in spite of this, there · 
emerge from the scattered surveys made in different parts of Europe 
certain main principles. 

The chief characteristic of rural dietaries is monotony, since the 
average peasant household uses only a limited number of foodstuffs. 
This is a disadvantage from a nutritional point of view, since, in a 
more varied diet, there is less danger of shortage of one or more 
essential food factors, particularly certain minerals and vitamins. 
There may be, as we shall see later, considerable seasonal variation 
in rural dietaries, but the day-to-day dietary, during the greater 
part of the year, usually lacks variety. 

The first requirement of the average European peasant is to pro
duce, with the greatest economy of land and of labour, foodstuffs 
which will supply the maximum energy value which he needs for 
hard physical work. For this reason, cereals, which are the cheapest 
form of energy-providing foodstuffs to produce, form the basis of 

"This note was prepared by 
Dr. E. ] . ~lcDOlJG.\LL on the basis of the docu
mentary material collected by the Secretariat 
and ~upplemented by the author during her 
stud~es of the dietary aspects of bread 
consumption in various countries (see page 
498)." 
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most peasant dietaries. The type of cereal used varies from wheat 
in Western Europe and the Danube Basin, to rye in Northern 
Europe, and maize and barley in parts of Eastern and South-eastern 
Europe ; but whether the cereal grown (or bought) is wheat, rye, 
barley, oats or maize, it is used in the great majority of peasant 
households throughout Europe as the basis of every meal. · There 
are certain exceptions, as for example certain mountainous regions 
of the Balkan Peninsula, Sub-Carpathian Russia and Scandinavia, 
where cereals cannot be grown, and where the diet is made up of 
what vegetables can be produced (such as potatoes, beans, etc.) 
and of animal foodstuffs. Since these foods are less economical to 
produce than are cereals, the population of such regions are usually 
underfed, unless either some subsidiary source of income is found, 
or, as in Yugoslavia and Sub-Carpathian Russia, State relief in the 
form of wagon-loads of wheat or maize is provided. 

The preponderance of cereals in the rural dietary is most marked 
in Central, Eastern and South-eastern Europe, where cereal foods 
often provide 80% or 90% of the energy value of the diet. This very 
high proportion of cereals in the diet decreases as the peasant popu
lation becomes more prosperous, and is very much less in V.'estern 
or Northern Europe. In the more primitive rural areas of Europe, 
cereals are not always eaten as bread, but are often simply ground 
to a rough meal and cooked with water as groats, porridge or polenta, 
or made into hard unleavened cakes. 

After cereals, some vegetable of high energy-providing value is 
usually the second most important foodstuff. In Ireland, in Poland 
and in parts of Germany, potatoes are even more important than 
cereals in providing the energy value of the diet. In most parts of 
the Balkans and Central Europe, beans are second only to cereals 
as a regular source of calories in the rural dietary. 

The amount of meat eaten by rural populations varies greatly 
from one region to another. On the whole, the consumption of 
meat depends on the prosperity of the peasant. The poorer agri
cultural worker and small farmer in Central and South-eastern 
Europe may eat meat only on feast days (i.e., a few times a year) 
while the more prosperous peasant may eat it once or twice a week. 
In 'Vestern Europe, the poorest peasants generally eat meat once a 
week, while the most prosperous farmers often have two or even 
three meat meals daily. 
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The consumption of milk ·also varies enormously from one p~rt 
of Europe to another. In Finland and Latvia, the r~ra~ populahon 
is reported to drink a litre of milk per head per day, while m Hungary, 
Roumania and Yugoslavia there are districts where the peasant 

families drink practically no milk at all. 
The level of milk consumption in rural households does not depend 

entirely on the level of milk production in that area. The tendency 
is for peasants who produce milk, butter or cheese, to regard these 
products primarily as articles for the market and not as essential 
foodstuiTs (or their own families. A striking example is the Danish 
farmer who produces butter for export and buys margarine for 

himself and his family. 
It is sometimes a nutritional disadvantage when improved means 

of transport enable a primitive rural area to sell its produce to 
the towns, for then the milk, butter and eggs, which the peasant 
families used to consume themselves, are zealously kept for sale 
to the towns. For this n;ason, some of the most primitive parts 
of Europe have a higher level of consumption of animal foodstuffs 
than the more highly developed neighbouring areas. In some 
of the poorest mountainous districts of Greece, Yugoslavia and 
Slovakia, for instance, goat- or sheep-milk cheese is eaten regu
larly, whereas, in the less remote districts, the peasants who pro
duce cheese sell it to the towns and go short of animal foodstuffs 
themselves. 

Thus, apart from certain isolated areas where meat, fish or milk 
products are the most abundant foodstuffs, and where lack of trans
port facilities prevents a profitable sale of these products, the great 
majority of rural people sell most of the animal foodstuffs which 
they produce, and live on a diet largely composed of cereals and 
vegetables. 

It is usually economic necessity rather than ignorance that 
prevents the peasant from consuming an abundant amount of the 
meat, eggs and milk which he produces. These foods are regarded 
as luxuries, and if a peasant family becomes prosperous, it will eat 
more meat and more eggs (and perhaps more milk, though, in many 
parts of Europe, milk is not considered as a normal food for adults). 
But, to a certain extent, ignorance is also involved ; such valuable 
foodstuffs as whey and blood are wasted in some countries and 
consumed in others. 
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Another special feature of rural dietaries is the fact that there 
tends to be a much greater seasonal variation than in urban dietaries. 
Most rural dietaries depend on the supply of foodstuffs which are 
grown locally at any one time, and the diet is usually at its best in 
late summer and autumn when frults are available and the supply 
of cereals, vegetables, and also of eggs and milk products, is most 
abundant. In the spring, the opposite is true, and, in the poorer 
rural communities in Central and South-eastern Europe, the diet 
may become drastically reduced as the supply of cereals, meat and 
vegetables runs out. It is at this time of the year that most ill
health due to deficient diet is seen, in the form of pellagra, scurvy, 
night-blindness, rickets and other deficiency diseases. 

In most parts of Europe, the diet of the peasants in late summer 
and autumn tends to approach an ideal diet, especially in regions 
where milk is abundantly drunk. Fruits and fresh green vegetables 
are often eaten in adequate amounts during this short season of 
plenty, and eggs, cheese, milk and meat may be eaten regularly, 
especially during the harvesting season ; but, during the rest of the 
year, rural diets tend to be markedly deficient in fruit and in fresh 
green vegetables, as well as in animal foodstuffs. 

In Balkan countries, the rural dietaries are still further impover
ished during winter and spring by long religious fasts, amounting to 
206 days in the year when strictly observed, when no animal 
foodstuffs are eaten. 

There is one special advantage of rural dietaries over urban 
dietaries, and that is that rural people usually eat their food in a 
fresh and natural state. This is particularly important with regard 
to cereals, which are usually eaten as highly refined white flour in 
the towns, while, in most parts of Europe, the rural populations still 
eat whole-grain cereals. 

The diiTerence between refined flour and wholemeal flour (whether 
of wheat, rye or barley) is undoubtedly of considerable nutritional 
significance, especially in the case of the Central and South-east 
European peasants, for whom bread (or other forms of cereal food) 
forms the basis of the diet. Whole-grain wheat or rye flour provides 
at least twice as much minerals and vitamins as refined" white flour, 
and these are the very factors in which most peasant diets are 
deficient. The loss of these essential substances during milling is 
less important in the case of abundant and varied dietaries, but it 
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would certainly be of grave significance in the more restricted rural 

diets. 
Probably the worst feature of rural nutrition is the feeding of 

infants and young children, and of pregnant and nursing mothers. 
Infants are usually fed at the breast in rural areas for a longer period 
than in the towns, but in spite of this, rickets is found to be very 
widespread in most rural regions, whether in the Balkans, Central 
Europe, Scandinavia or ·western Europe. This paradox seems to 
be due to deficiencies in the mother's diet, which is too poor to enable 
her to provide the child with sufficient minerals and vitamins. This 
may often be due to ignorance of the nutritional needs of pregnancy 
and lactation, so that even when milk, eggs, meat and vegetables 
are available, the mother does not know how important it is that 
she should have a more abundant share of these foods than usual. 
Amongst the slightly older children also, wrong feeding is probably 
more common in the country districts than in the towns, due to 
greater ignorance, as well as to lower purchasing power. 

II. DEFICIENCY DISEASES 

In most parts of Europe, too few exact dietary surveys of the 
peasant's dietary have yet been made to estimate directly whether 
the average intake of vitamins and minerals is sufficient to meet 
physiological requirements ; but manifestations of definite shortage 
of one or more vitamins are seen in the symptoms of deficiency 
disease which are frequently reported amongst the rural populations 
in many different parts of Europe. Cases of night-blindness and 
skin affections attributable to vitamin-A deficiency have been 
reported amongst rural communities in parts of Sweden, Norway, 
:inland, Czecho-Slovakia and Yugoslavia. This is seen particularly 
m the spring, when the diet is at its poorest. At the same time of 
the ~ear, scurvy is often reported-for instance, in villages in Yugo
slavia and Czecho-Slovakia-showing a deficiency of vitamin C 
in the diet.· 

Rickets is very widespread amongst rural children in South
eastern and ~ent~al Europe, and is probably due, not only to a 
shortage of v1tamm D, but also of calcium and fats in the diet. It 
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has been found in Greece and Yugoslavia that the prolonged breast
feeding, which is the usual practice of peasant mothers, rather 
increases than prevents the amount of rickets in the children, 
showing that the diet of the nursing mother is seriously deficient. 

In parts of Yugoslavia, where the women of the Mussulman 
communities live the traditional secluded life, cases of osteomalacia 
and osteoporosis are reported, indicating a very serious shortage of 
vitamin D and calcium in the diet, but these cases are probably 
most common in the towns. 

Pellagra is found ~very spring amongst the peasants of certain 
large areas of Roumania, where maize is the staple foodstuff, and 
to a lesser extent it is reported in Yugoslavia and in Czecho-Slovakia. 
It has been shown in Roumania that it can be prevented by 
improving the dietary, and it therefore represents a condition of 
dietary deficiency. 

In Hungary, where white bread is eaten by the peasants instead 
of wholemeal bread as in the Balkan countries, sporadic cases of 
beriberi have been reported amongst peasants, and it seems probable 
that some degree of vitamin-B1 shortage is a common feature of the 
poorer Hungarian peasant's diet. 

III. METHODS OF I:\IPROVI~G RURAL DIETARIES 

There is no doubt that the nutritive value of rural dietaries could 
often be improved by education. The majority of rural housewives 
in Europe know little or nothing of the principles of nutrition, and 
they might frequently be able to feed their families more adequately 
if they knew the relative value of different foodstuffs. The impor
tance attached to certain foods varies considerably in different 
countries. For instance, in Scandinavia, Finland and Latvia milk 
is known to be a valuable food and is drunk by old and young ; but 
in Greece and many parts of the Balkans milk is not regarded as a 
food for adults and is only given to very young children and invalids. 
Again, the Roumanian peasants do not usually bother to grow 
vegetables for their own use, while, in the same regions, Bulgarian 
peasants will cultivate and consume a variety of vegetables and 
thereby escape the pellagra from which their Roumanian neighbours 
sutTer. 
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Through ignorance, there is often a serious wastage of potential 
foods tufTs in· rural communities. For instance, in cheese-making 
districts in Britain the whey, if not required for pig-feeding, is often 
thrown away, while in some countries the peasants take home whey 
from the village dairies to use for cooking purposes, thus adding 
valuable minerals to their diet. In Hungary, the village abattoirs 
throw away the blood after slaughtering, whereas in parts of Czecho
Slovakia blood is made into sausages or consumed as blood soup. 
By education, such wastages of valuable foodstu!Ts could be pre-

vented. . 
The consumption of fruits and vegetables could probably be 

increased considerably in most countries (with very great advantage 
to the nutritional value of the diet) by education in methods of 
growing and preserving them. :\lany rural communities have 
abundant supplies of fruit and vegetables at their disposal for a 
short season, and, having no knowledge of how· to preserve them 
for winter use, they leave much of the crop to waste. For instance, 
in Latvia, the teaching of methods of preserving fruit and vegetables 
has enriched the winter dietary in many farm households, and, in 
Bulgaria, the Ministry of Agriculture has started a campaign for 
demonstrating in the villages very cheap methods of canning surplus 
fruit and vegetables for horne consumption in winter. Education · 
in the feeding of infants and growing children would also be of 
immense value in most villages of Europe, for it is here that ignorance 
is the greatest danger to health. 

:\lany European countries have realised the urgent need for 
education with regard to rural nutrition, and a beginning has 
been made to instruct the rural housewife as to the dietary needs of 
her family, even in several of the relatively backward agricultural 
countries. 

Apart from any improvement in the peasant dietaries which can 
be achieved by greater knowledge, there are whole areas in Europe 
where the peasants have not sufficient land to produce either all 
the foods their family ought to have or sufficient of a cash crop to 
enable them to buy an adequate diet. In such cases, some sort of 
planned assistance from the State is necessary if the nutrition of 
the peasants is to be made adequate for health. There are, for 
instance, parts of Yugoslavia and Sub-Carpathian Hussia to which 
wagon-loads of cereals have to he brought each year to feed the 
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population, and paid work has to be provided in the form of road
making or some such State undertaking. 

The methods used to help the peasant must depend on the indi
vidual State. In some cases, agricultural credit is given to enable 
the farmer to buy equipment to increase production; in other cases, 
the agricultural producer may get relief from taxes, direct subsidies, 
family allowances, or free seed or stock from the State. 

Relief is often given to destitute families in rural areas in the form 
of food, and many countries provide village children with free or 
cheap meals at school. But these relief measures only touch the 
fringe of the problem and ofTer no real solution. This can only be 
found in agricultural and economic readjustments, both national 
and international. This aspect of the problem of nutrition is very 
complex and has been dealt with elsewhere, as, for instance, in the 
Final Report of the Mixed Committee on Nutrition in 1937, which 
considered nutrition in relation to agriculture and economic policy. 

IV. STUDIES OF RURAL DIETARY WHICH ARE 
BEING MADE BUT ARE NOT YET AVAILABLE 

Great Britain. 

(a) Ministry of Health survey : 500 families in rural districts 
in England and Scotland. 

(b) Carnegie Trust Research survey, in urban and rural areas 
in all parts of the country. 

Belgium. 

Dietary surveys have been combined with tests for vitamin 
deficiency made on school-children in urban areas, and it is hoped 
to extend these studies to rural areas. 

Finland. 

Survey, g1vmg some information on nutrition of 3,682 of 
poorest and largest families, made in 1936 (to be published shortly). 

France. 
(a) Family enquiry of 250 families in all regions . 

. (b) Survey of food habits of seventy groups in difTerent classes 
and regions. 
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llungary. . 
A survey is being made on the state of nutrition and ~he econOI~Uc 

conditions in a village, with special reference to the mter-relahon 

between the two. 

Sorway. 
Dietary and state of nutrition survey in 250 famili~s, some of 

which are in two small fishing districts, the rest m Oslo or 
neighbouring towns (to be published shortly). 

Sweden. 
(a) Study of vitamin-A intake in northern Sweden (to be 

published shortly). 
(b) An investigation into diets of school-children will be made. 

Yugoslavia. 

(a) Nutrition diaries kept for one year in Vr.icar (not yet 
published). 

(b) Dietary surveys in six villages undertaken by Institutes of 
Hygiene of Belgrade and Zagreb. 

(c) A study of nutrition of infants in rural areas was started at 
the beginning of 1938. 

V. COt:~TRIES IN WHICH DIETARY SURVEYS 
I~ Rl"RAL AREAS HAVE BEEN MADE 

BELGIUM 

A nutrition survey of school-children has been made by Dr. 1\Iad
van't Hof in the Liege district. Some of the children were from 
rural homes, some from coal-mining districts. Altogether 1,200 
children, between the ages of 6 and 10 years, were medically examined 
and at the same time approximate knowledge of their home diets 
gained by questionnaires. 

The diet of the children was found to be extremely ill-balanced. 
The intake of energy-providing foods was adequate, there being 
an excess of bread and potatoes, but the consumption of milk, milk 
products, eggs, vegetables and fresh fruit was markedly deficient. 
An interesting point was the excessive consumption of chocolate, 
which was given to the children to appease hunger. 
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The state of nutrition of these children was highly defective. 
Their weights were definitely below normal, so that compared 
with children of normal growth they were from one to one and a 
half years behind. Dental decay, rachitic symptoms and chronic 
infections of the nose and throat were frequent. 

The survey is being continued, with special reference to vitamin-C 
pre-deficiency. 

BuLGARIA 

It is estimated by the Institute of Agriculture of Sofia from 
studies made in 1935/36 that the average intake of the peasant is 
3,400 calories, which is thought to be insufficient during heavy 
manual labour, such as harvesting. 

The diet is usually very monotonous and consists chiefly of bread, 
the percentage of the total calories derived from flour being estimated 
as 72%, from meat and fats 10%, dairy products and eggs 6%, vege
tables 5%, fruits 4%, alcohol 2%, and sugar and rice 1%. The 
result is that 76.6% of the proteins of the diet and 46.9% of the 
fats are of vegetable origin. 

The average annual per caput consumption of foodstuffs in rural 
areas is given by the Institute of Agriculture as follows : 

Kllogrammes 

Flour (or bread) . . . . . . . . . . . 352.7 
(or nearly 1 kg. per day) 

Rice .. .. . . .. . . . .. .. . .. .. .. 2.7 
Jllacaronl, etc. . . . . . . . . . . . . . 0.3 
Sugar..................... 2.0 
Milk....................... 67.6 
Cheese . . . . . . . . . . . . . . . . . . . . 9.5 
Butter , . . . . . . . . . . . . . . . . . . . 1.1 
Eggs (number) . . . . . . . . . . . . . 71 
Meat...................... 21.9 
Poultry • . . . . . . . . . . . . . . . • . . 4.3 

Kilogrammes 

Prcsf'rved meat . . . . . . . . . . . . 1.3 
Fish . . . . . . . . . . . . . . . . . . . . • 0.5 
Lard . . . . . . . . . . . . . . . . . . . . . . 4.8 
Vegetable oils . . . . . . . . . . . . . . 5. i 
Vegetables . . . . . . . . . . . . . . . . . I 09.3 
Dried vegetables............ 13.3 
Potatoes • . . . . . . . . . . . . . . . . . 17.5 
Fruit . . . . . . . • . . . . . . . . . . . . . 24.0 
Grapes . . . . . . . . . . . . . . . . . . . . 70.7 
\Vine • . . . . . . . . . . . . . . . . . . . . 39.9 
Brandy . . . . . . . . . . . . . . . . . . . 1.5 

FINLAND 

A dietary survey was made by Dr. A. I. Virtanen 1 on fifty-four 
families, comprising 375 persons of poorer class in nine communities, 

• Report of Finnish National Nutrition Committee, 1938. 
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of which two were urban and seven rural, for ten days in spring 

19:36 and again for five days in autumn 1936. 
Foodstuffs were weighed and samples were analysed at the 

Biochemical Institute of Helsinki. The state of health was also 
examined, enquiries were made as to previous ailments, and the 
subjects were measured, tested for vitamin-C adequacy by tl~e 
Giithlin method (i.e., capillary resistance test) and the hremoglobm 
content of their blood was determined. The personnel consisted 
of advanced medical students and household instructors. 

The energy, calcium, phosphorus, protein and vitamins A, C and 
B

1 
contents of diets were calculated. 

In January and February 1937, a similar survey was made of 
forty families of rather more well-to-do manual workers in sixteen 
different communities. 

Results.-The investigation showed that the diet consisted of 
practically the same foodstuffs all over the country. The relative 
amounts of the different foodstuffs eaten averaged as follows : 
cereals 43%, milk and milk products 23%, potatoes 11%, meat 9%, 
fish 1%, sugar 6%, margarine 2.3%, vegetables, roots and fruits 1~~. 
peas 1%. The following main points were noted : 

1. The amount of food eaten was often too low in the poorest 
families. 

2. \\"hen the calorific value was adequate, the protein intake 
was almost without exception sufficient, and of very good quality, 
since generally half was animal protein, and this mostly from milk. 

3. The fat content was generally adequate. fat providing about 
20~~ of the total calories. 

4. Calcium and phosphorous intakes were regularly quite 
adequate (0.7 gramme calcium and 1.3 grammes phosphorus being 
taken as the daily requirement). 

5. The vitamin-A content of the diet was generally adequate 
in summer (4,000 international units being taken as the adult 
requirement), due to liberal use of milk and butter, which supplied 
.')~~-70% of the vitamin-A intake. From November till the end 
of :\fay, however, the vitamin-A intake was inadequate, and it was· 
found that the vitamin-A content of the winter milk and butt~r 
was only about a third of the summer content, due to stable-fcedin" 

0 
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of cattle. (Analyses showed cow's milk to contain 2,000 inter
national units of vitamin A per litre in summer, and only 700 
international units during stable-feeding in winter.) 

An attempt to remedy this defect in winter milk is already being 
made by changing the cattle feed by a method which preserves the 
carotene content of the fodder. 

6. The vitamin-C intake was considerably better throughout 
the year than the vitamin-A intake, due to the use of fresh milk 
and potatoes. If 1,000 international units is taken as the adult 
daily requirement for vitamin C, then only 8% of the families 
had an intake of less than half of this in the spring, 2% in autumn and 
and 3% in winter. In autumn, 87% of the families reached or 
exceeded the normal requirement ; in winter, 70%; and, in spring, 
50% (the decrease in vitamin-C intake in spring is due to lack of 
potatoes at that time). 

The capillary resistance tests for vitamin-C adequacy ~ere " in 
fairly good agreement with the nutrition investigations "-i.e., 
probable vitamin-C shortage was seen in 11% of families in spring, 
2% in autumn and 7% in winter .. 

7. For vitamin B 1 a standard requirement of 250 international 
units for both adults and children was taken, and the intake was 
found to be almost without exception sufficient. This is due to the 
fact that the bread is mostly wholemeal rye bread. As long as the 
consumption of sugar does not increase sufficiently to replace 
potatoes and bread, there is no fear of a vitamin-B1 deficiency in 
the Finnish diet. 

8. Vitamin-D deficiency is indicated by the prevalence of rickets 
in infants, and Baltic herrings and eggs are being recommended 
for pregnant and nursing mothers. 

In general, it is interesting that, in spite of the very low con
sumption of green vegetables and fruits during half the year at 
least, the diet is sound, owing to the liberal use of milk and potatoes 
and whole-grain bread. 

The chief defect to remedy is the low vitamin-A content of winter 
milk, and it would be valuable also to encourage the use of carrots 
in winter to increase the intake of pro-vitamin A. 

Amongst the town people, milk and milk products have retained 
their important position in the diet. For example, in Helsinki, the 



482 Rl'R.-\L DIETARIES 

p<"r caput milk consumption is 0.6:> litre, compared with about 
1 litre in the whole country. The butter consumption is about 
10 kilogrammes per year and could be increased. 

Hu"-"GARY 

The Hungarian National Committee on Nutrition, in its report 
for the year 1937/38, draws certain conclusions as to the dietary 
of the peasant population, based on considerations of some twenty 
dietary surveys made by different workers since 1926. These 
surveys cover 40,500 people, and, although in most cases the surveys 
were not made to give exact quantitative information, the indica
tions which they give agree with those shown by the statistical 
estimations of food consumption. 

From these two types of estimation, it appears that the rural 
dietary consists mainly of highly-milled white wheat flour and of 
legumes. The consumption of milk, eggs and meat is very low, 
and the diet of the poorer peasants and Jandworkers is markedly 
deficient in energy value, animal proteins, minerals and vitamins. 
The chief mineral deficiencies seem to be of calcium and possibly 
of iron, while, in the case of vitamins, a general polyhypovitaminosis 
is very probable with an especial shortage of vitamin-B complex, 
and of vitamins C and D during the winter months. A substantial 
increase in the production and consumption of milk, eggs, meat, 
green vegetables and fruit is needed to make the average peasant's 
diet adequate to meet his nutritional requirements. 

Only two exact dietary surveys have been made amongst rural 
families, one in the district of Godollo (near Budapest) and the 
other in Komlo in the Comitat Baranya. The former was made 
in 1928/29 on seven families, and the following values were found 
for the intake of different food factors-calories from 1,878 to 
4,467 per head per day, protein from 61.7 grammes to 138 grammes 
(of which, animal protein from 4.6 grammes to 63.7 grammes), 
fat from 37 to 88 grammes and carbohydrate from 288 to 766 
grammes. It is obvious that the minimum values found are 
grossly inadequate, and these represent the diet of the poorer agri
cultural labourers. 

In this survey, it was found that from 62%-81% of the carbo
hydrates of the diet was provided by bread and flour, only 3%-14% 
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by potatoes, and 2%-5% by green vegetables, 1%-!% by dry vege
tables and 4%-21% by fruit in the fruit season. The consumption 
of fruit was in proportion to the family income, while that t?f green 
vegetables was very low in all seven families. Bread formed the 
chief foodstuff in all families, but the average daily consumption 
was only 277 to 375 grammes per head, so that even the energy 
value of the diet was too low. 

It seems that the consumption even of bread is not sufficiently 
high to ensure an adequate calorie intake except amongst the richer 
peasants, where 750 to 1,000 grammes are eaten daily. 

From the Komlo survey, it appears that the labourers' families 
investigated had a better diet than those in Godollo, the calorie, 
protein and fat intake being adequate in all cases. This difference 
may have been due to the time of year at which the surveys were 
made or to a difTerence in the degree of poverty of the families 
investigated, which varies greatly with the number of children in 
the family. The greatest difference in the diets of the poorer and 
more well-to-do rural families appears to be in the fat and animal 
protein intake (and probably in the mineral and vitamin intakes, 
which were not estimated). 

Less exact surveys of peasants' diets have been made on much 
larger numbers of families. The largest of these wider surveys, 
made by the questionnaire method, was carried out in 1\lay and 
June of 1934 on 5,215 families (80% of which were agricultural) in 
the Comitat Csongrad.1 This survey showed that there was a 
great deficiency of milk in certain parts of the country and not in 
others, while a complete lack of fresh vegetables and fruit was found 
in other parts. Thus 16% of the families had practically no milk 
at all and 19% were short of it; 18% had no meat at all, 4:l% had 
no vegetables and 43% no fruit. 

An investigation was made in Bekes in 1936, as a result of the 
occurrence of some cases of beriberi, to estimate the vitamin-B 1 

intake of the average peasant family.' The average dietary was 
found to consist of 84%-87% of carbohydrate, 3%-4% of fat and 
11%-12% of protein, only I% of which was animal protein. The 
daily vitamin-B1 intake in relation to the calorie intake was estimated 

' MESZAROS, G. : Nt!pegeszsegiigy, 1936, No. 4. 
• GARAMVOLGYI, K. : Nipegeszsegllgq, 1936, :\"os. 10 and 15. 

7 
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to be insufficient (according to Cowgill's standard) to afford protec
tion against vitamin-B 1 deficiency. 

The consumption of sugar in the villages has been the object of a 
special study, and it was found to depend on the amount of land 
owned by the peasant, the landless workers or owners of less than 
5 acres consuming only 1.2-1.3 kilogrammes a year (in 1934/35) and 
those with 30-!;0 acres consuming 3.7 kilogrammes a year.1 

It seems certain that the diet of the children of agricultural 
workers in Hungary is gravely deficient, as the following two 
surveys show. In December 1935, the food of 1,186 school-children 
of 6 or 7 years old was recorded on two consecutive weekdays and 
one Sunday in a rural area of the county Fejer.1 The diets were 
found to be not only qualitatively but also quantitatively inadequate. 
The percentage of children whose diet might be considered as ade
quate was 32% of the children of agricultural labourers with a 
one-year contract, only 8% of those of labourers without long-term 
employment, 27% of those of small-holders, and 23% and 25% 
respectively of children of labourers with some land of their own 
or artisans. 

In February 1936, an investigation was made of the diets of 
151 school-children of 6-12 years of age in the village of Csabacsiid.1 

Only nine of the children were judged to be adequately fed, while 
forty-three had a diet which supplied sufficient calories but was 
deficient in quality, and the rest (ninety-nine children out of 151) 
had a diet which was both quantitatively and qualitatively inade
quate. Of this last group, 40% were anremic. Of all the children, 
41%received no milk at all. 

In general, it appears from the different surveys made 1 that 
most of the rural population consumes a very inadequate amount 
of all the protective foods. The consumption of vegetables and 
fruit is much too low throughout the country ; that of meat, eggs 
and animal fat is in proportion to the income of the peasant and is 
quite inadequate in the majority of families. The milk consumption 

1 
DABIS, L. : Report to Hungarian National Committee for Pubii'c N t 't' 

1938. u ri 100, 

:KELLER, A.: 1\'lpegeszsegagy, 1936, 17, 455. 
KRAJcsovicH, P. : Nepegeszsfgagy, 1936, 17, 906. 
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varies considerably from one part of the country to another, and 
in many parts is practically nil. 

The basis of the diet, even of the more well-to-do peasants, is 
white bread and refined wheat flour, and, in the case of the poorer 
families, even the consumption of bread is insufficient to give the 
diet an adequate energy value. These poorer diets show a marked 
deficiency of calories, animal proteins, fats, minerals and vitamins, 
and, even in the better diets of the richer peasants, it is probable 
that the intake of minerals and vitamins is inadequate. 

Relief work in the form of distribution of milk and sugar to the 
poorest mothers and children in rural districts is being extended. 
During 1937 and 1938, 23,000 children up to 2 years of age were 
supplied with 500 grammes of sugar a fortnight, the distribution 
being made by the health centres. 

In 1939, it is intended to extend this distribution of sugar to 
the pregnant and nursing mothers of the landless agricultural and 
small farmer class. 

In 1937, the Village Association of Farmers and Landworkers 
introduced a milk distribution campaign, and, with a grant 
from the Government and an equal sum from private sources, 
123,000 litres of milk were distributed to 10,226 children in ninety
two villages, each child receiving 200 c.c. of milk for the first three 
months of the year. In 1938, this work is being continued and 
extended. 

Distribution of free milk is planned to begin in October 1938 
in 240 villages, where 23,000 children will receive 250 c.c. of free 
milk in the schools at 10 a.m. The children of slightly more well
to-do farmers can also receive milk for 3 filler, and it is hoped that at 
least as many will buy milk as are given free milk. The cost of 
the free milk is borne half by the Government and half by local 
contributors. · 

For 1939, the Government has granted 2,500,000 pengo for milk 
relief, and the Secretary of State for Health has announced the 
following plan of distribution : 

(1) 32,000 pregnant and nursing women (from fourth 
month of pregnancy till sixth month of nursing)-half a litre 
a day; 

(2) 34,000 infants up to 3 years-half a litre a day ; 
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(a) 40,000 children from 3 to 5 years- a quarter of a litre 

a day. 
(-l) 80,000 children from 6 to 11 years-a quarter of a litre 

a day for five months of the year. 

The recipients of this free milk will be from families whose 
earnings are less than 400 pengo a year, and it is reckoned that 10% 
of all such families will be thus supplied. 

The Committee is aware that these relief schemes do not solve 
the problem of under-consumption of milk in Hungary. To do 
this, the production of milk must be increased at least 130%. 

The distribution of free meals to 4,050 children of very poor 
families for seventy-five days in winter was organised by the Green 
Cross Public I Iealth Organisation in eleven rural districts. The 
n1e.als consisted of 300 c.c. of milk in the morning and a lunch at 
school of thick soup, a vegetable dish (occasionally with meat) and 
a dish made with flour. 

A feeding experiment has also been started in the county of Bekes 
where 130 village children will receive free meals for several years 
and the efTect on the state of health will be studied. 

LATVIA 

Although no dietary surveys have been made in rural areas in 
Latvia, the rural dietary may be judged from the figures of the 
State Statistical Bureau given in a report of the Latvian National 
Nutrition Committee, which are based on 128 farm account books. 
It is seen to be exceptionally rich in animal foodstuffs, especially 
in milk. The average consumption for 128 farms in 1936/37 was 
356 kilogrammes of whole milk and 325 kilogrammes of skim-milk 
per consumption unit per year. This means a consumption of 
about a litre per day per consumption unit of both skim-milk and 
whole milk. 1\Iuch of the milk is taken in the form of milk soups 
and of curds, and at every meal, in the summer especially, some 
form of milk is taken. 

The consumption of meat is also much higher in farm households 
in Latvia than in most other agricultural countries. For 1936/37, 
the average annual per caput consumption is given as 61.3 kilo
grammes per consumption unit for the whole country, and for the 
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different provinces, the figures are : 82.3 kilogrammes in Yidzeme, 
97.2 kilogrammes in Kurzeme, 102.5 kilogrammes in Zemgale and 
59 kilogrammes in Latgale. The consumption of butter is about 
11 kilogrammes per head per year, and the consumption of white 
cheese is also said to be high, although no figures were given in 
the report mentioned. 

The rest of the diet is made up of black rye bread, of which l to 
1 kilogramme per head is eaten daily in the farms, with wheat bread 
once or twice a week, and with a high consumption of potatoes. 
Peas, beans and cabbage are also eaten regularly and tomatoes are 
becoming increasingly popular in summer. The consumption of 
fruits is said to be increasing rapidly but no reliable figures are 
available as to the present level of consumption. The rural dietary 
appears to have improved considerably in the past ten years, and 
it is now at a level far above that of most agricultural countries. 
The steady consumption of milk and milk products, meat, black 
rye bread, potatoes and other vegetables may be expected to ensure 
a diet which meets the physiological requirements of the population. 
It is not yet known, however, to what extent all farm households 
in Latvia reach this high standard of nutrition. 

Furthermore, to safeguard the health of children of agricultural 
workers, the Government has recently allotted to each agricultural 
w·orker's family a monthly grant for each child up to the age of 
10 years. 

The 1\linistry of Agriculture has initiated another practical 
measure to improve rural nutrition by organising the transport, 
in State-owned lorries, of sea-fish from the coast to inland regions 
to enable the whole population to consume more fresh fish. 

The feeding of children in schools is also organised, so that, in 
all schools, the children have a hot lunch every day. In the schools 
in Riga, the price of the lunch is only 16-17 centimes and it is given 
free to children of poor families. 

Agricultural production of all kinds has increased considerably 
since 1929/30. The Government has done everything to stimulate 
production by protecting the home market from foreign competition, 
by fixing prices, by supplying farm machinery and fertilisers at low 
prices, and, finally, by organising courses of instruction for farmers. 
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NETHERLANDS 

From surveys made in the Netherlands, the following facts are 
reported :1 

1- There are 234,145 farms of which 110,646 have less than 
5 hectares. The measures which are required to assist tham are 
financial credit in case of farms able to support a family, and the 
provision of supplementary employment for those which are too 
small to support a family. 

2. As the number of consumption units per family falls, the 
amount spent per head on food rises and the intake of animal 
protein, fat, carbohydrate, carotene and vitamin C also rises, due 
to increased consumption of milk, cheese, eggs, meat, fish, animal 
fats, vegetables and fruits. The consumption of bread, beans, 
potatoes and plant fats and oils is almost constant in all families. 

3. The level of the general death rate for the whole country is 
very satisfactory, being only 9.5 per thousand in 1925-1934, but 
the death rate is slightly high~r in rural areas than in towns. 

4. The rural dietary is more monotonous than the urban, and 
may contain too little vitamin A. Less fruit is eaten in many rural 
communities than in the towns, but potatoes provide ample vita
min C. Rickets is frequent in rural areas, perhaps because preven
tive treatment for children is less well organised in the country than 
in the towns. There may also be a shortage of iodine in some parts. 

5. From a survey of forty-two persons for twenty-eight days 
in Westzaan in 1931, it was found that a Westzaan peasant 
stockbreeder consumes 1 litre of milk, 355 grammes of bread, 334 
grammes of potatoes, 149 grammes of vegetables, 79 grammes of 
meat, 59 grammes of butter, 43 grammes of other fats, 33 grammes of 
cheese, 48 grammes of eggs and 70 grammes of sugar per day. From 
a study of eighty-six peasants in Groningen, which is a crop-growing 
region, a peasant was found to eat more potatoes (579 grammes a 
day) and less milk (590 grammes) and less butter (7 grammes) a day 
than the stock-breeding peasant in Westzaan. The amount of 

1 Report of Netherlands National Nutrition Committee, 1938. 
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bread eaten in both town and country seems from this survey to be 
remarkably constant, being from 318 to 380 grammes per head 
daily. 

NORWAY 

In 1933, a survey was made of the diets of 301 families of small 
means for a period of four weeks in May and June. The families 
were mostly living in the country or in small industrial districts · 
in South-east Norway ; sixty-five were self-supporting, 132 received 
some relief and 104 were dependent on relief. The diet was very 
monotonous, especially in families on relief when it consisted of 
skim-milk, salt bacon, salted herring, cereals, potatoes and sugar. 

The family coefficients of Cathcart and Murray. are used to cal
culate calorie intake. The average for all families was 2,646 calories 
net (3,004 gross) with limits of 4,626 and 1,223. For ninety-two 
families on full relief, it was 2,282 calories; for 129 on part relief, 
2,646 calories ; and for sixty-two self-supporting families, 3,110 
calories per man daily. 

Of the families on full relief, those which received the lowest 
grant absorbed only 1,760 calories and those with the highest grant 
2,920 calories per man value. 

Families with the secondary occupation of potato-growing 
consumed 300 calories per man value more than others ; those 
which kept a cow consumed 600 calories more than the rest. 

When thirty-two families on relief became self-supporting, their 
expenditure on food increased 23% and the calorie intake by 12%. 
The average daily protein fat and carbohydrate intake of all families 
was 64.9 grammes of protein (of which 32.2 grammes were animal 
protein), 79.1 grammes of fat and 401.1 grammes of carbohydrate 
per man value. (This is poorer in animal protein and fat and richer 
in carbohydrates than in previous Norwegian surveys.) 

The intakes of total protein, fat and carbohydrates all rose with 
the incomes of the families in about the same proportion, while 
the proportion of animal protein rose more sharply with increase in 
income. Where relief grants were higher, much more fat was 
eaten and slightly more protein and less carbohydrate. 

The average mineral intakes per person per day were 0.86 gramme 
of calcium, 1.10 grammes of phosphorus, and 5.38 milligrammes 
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of iron. The values were considerably higher for the self-supporting 
families, and somewhat higher for those on partial relief than for 
those on full relief. 

The calcium intake was considerably greater amongst families 
which kept a cow, because more milk was drunk. 

\Yith increase in relief grants there was a distinct increase in 
phosphorus and iron intake, and to a lesser extent in calcium 
intake. 

~lilk intake averaged 314 c.c. whole milk and 211 c.c. skim-milk 
per man value per day with great variations ; fifty-three families 
had no whole milk at all in four weeks. 

!\!eat and fish intakes were 27.1 grammes and 41.8 grammes 
respectively per man value per day, which is very low. The varia
tions were great : eighty-one families used no meat in four weeks 
and thirty families no fish. 

Fat intake averages 73 grarnmes per man value, but in the families 
which received relief in kind, it was much lower, fats only supplying 
12.1% of the calories. 

The consumption of eggs averaged 14 grammes per day, but the 
fluctuations were great : 118 families used no eggs during four weeks, 
and others ate more eggs than fresh meat and fish. 

Almost all the families showed an extremely low consumption 
of fresh vegetables and fruit. Potato consumption was fairly high 
though variable, the average being about 391 grammes per man 
value per day. 

The bread consumption was very low, averaging only 69.6 
grammes per man value per day, While that of flour and groats was 
high, 313 grammes daily. 

Sugar intake averaged 51 grammes, which is below the national 
average consumption of about 94 grarnmes. 

Animal foods supplied only 21.2% of the gross calories of the diet. 
!\Iargarine supplied H.3%. 

The foods which increased in consumption as the family income 
rose were whole milk, cream, butter, cheese, fresh meat, blood and 
glandular organs, fish, bacon, eggs and dried peas and beans. 
Increase in the number of children in the poorer families caused 
~ncrease in consumption of flour and potatoes and groats, and a fall 
m that of fish, bacon, margarine, bread, fresh vegetables, sugar, 
syrup and cofTee. 
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The families which received relief in cash bought more protective 
foods than those on relief in kind, but the intake of calories and of 
the different food factors was too low. It is clear that relief, whether 
in cash or in kind, is not enough for a satisfactory diet. The grants 
allowed for extra children are also insufficient, so that the larger 
the family, the more deficient the _dietary. 

Rou!IIANIA 

A dietary survey was made 1 in 1936 on fifty families of agricultural 
workers in Dragus and twelve families in Cornova. It was found 
that 83% of the total calories of the diet came from vegetable food
stuffs, of which 75% came from cereals (32% from wheat and rye 
and 43% from maize). Only 17% of the total calories came from 
animal foodstuffs, 11% from meai and 6% from milk and milk 
products and eggs. The proteins from animal origin were about 
22% of the total proteins, while 35% of the total protein was from 
maize and 34% from wheat and rye. Of the total fat eaten, 79% 
was of animal origin, 38% from meat and 21% from milk and milk 
products and eggs. 

The diet was very monotonous, and although more milk was 
drunk in these villages than in many parts of Roumania, the diet 
consisted mostly of cereals. The consumption of sugar was very 
small, providing less than 1% of the total calories. 

The peasants eat very little meat, but, at Christmas, nearly 
every family kills a pig. As they do not as a rule take the trouble 
to salt or to smoke the meat, it is quickly eaten. The lard is used 
to a certain extent together with vegetable oils (sunflower) in the 
preparation of plain dishes. Those peasants who live near rivers 
also eat a certain amount of fish. 

In the report of a dietary survey made in Moldavia in 1935, 1 

it is said that " the basis of the diet of the l\Ioldavian peasant is 
whole-grain yellow maize. The maize is ground between two 
revolving stones, often in primitive hand-driven mills, and subse
quently put through a fine sieve, to remove gritty particles, and 

• GEoRGEsco, D. C. : Institut social roumain of Bucharest. 
• AYKROYD, W. R., ALEXA, I., and NITZULEscu, J.: Arch. roum. dt path. t:r.per, 

tl de m icrobiol., 1935, 8, 407. 
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made into a pudding, usually eaten hot, called " mamaliga ", 
The rest of the diet is largely made up o! small quantities of green 
and root vegetables, beans and cheese. Wheat bread is rarely 

eaten. 
For the rest, fish is eaten at certain seasons of the year, and a 

small amount of cheese. Milk consumption is very low, except for 
a short period in spring and summer, when the children drink rather 
more than usual. Very few vegetables are grown. 

The religious fasts which are observed still further impoverish 
the diet. Every Wednesday and Friday are fast days, and no 
animal foods except fish may be eaten. During the Lent fast of 
seven weeks, animal foods are not eaten at all, except for fish on 
certain days. During Passion Week, even vegetable fats are not 
eaten. The six-week pre-Christmas fast is similar in severity, and 
the two summer fasts of two weeks each are less severe and not 
observed by all. Children under 10 do not usually fast, and indeed 
their diet tends to improve at these times as more milk and eggs 
are to spare for them. More than half the families studied, however, 
consumed no milk.· 

The energy value of the diet was high, even in winter, when the 
activity of the peasants is much reduced. The protein intake was 
in excess of 100 grarnmes per day, but 60% of this protein was derived 
from maize, and the proportion from animal foods was about 20% 
during most of the year and only 3%-4% during fasting seasons. 
The carbohydrate intake was high, but the fat intake low. The 
calcium intake was low, the phosphorus and iron intakes apparently 
adequate. There was a probable shortage of vitamins A, D and 
B2 in tlie diet. 

In a more recent survey 1 on four families, a similar picture of the 
peasants' diet was given. The average amount of maize eaten daily 
was 1l kilogrammes, increasing to 3 kilogrammes in the summer, 
when very strenuous work was being performed. Bread was only 
eaten on special occasions, at the most on twenty days in the year. 
The food which was second in importance in the diet of all families 
was beans. Potatoes, carrots, cabbage and beetroots were also 
eaten, but to a lesser extent. The consumption of sugar was 

1 Dr. ENEscu and Dr. RADENSCHI : Revisla de tgiena sociala, 1937. 
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extremely low, only 1-1! kilogrammes a year being consumed by a 
family of ten in two cases. 

The milk consumption was from 400 to 600 litres per year for 
families of from five to ten persons, giving an average daily con
sumption of 240 c.c. in the smallest family and 115 c.c. in the 
largest. The meat consumption was from 30 to 78.5 kilogrammes 
a year per family, or 12 to 23 grammes of meat per day per person. 
Eggs were very rarely eaten. 

The vitamin content of the diet appeared to be very low from 
November till Easter ; in summer and autumn, it was definitely 
better. 

The younger children especially, were found to be very under
nourished, while the adults were shown to lose 10%-15% of their 
body weight during agricultural work. 

SWEDEN 

At the instigation of the Board of Health, investigations have 
been made 1 in Norrland to trace the connection between frequency 
of gastro-intestinal disorders and the diet of the coastal population 
who live on a !acto-cereal diet. 

From examinations of 4,500 adults and 1,200 children in Umea 
Hospital Clinic, and 2,500 regional examinations from Viisterbotten 
and Norrbotten where whole villages were examined, achylia and 
anremia were found to be more frequent in N9rth Sweden (Norrland) 
where the diet is chiefly of cereals and milk, while ulcers and colitis 
were more common in Southern and Central Sweden, where the diet 
is predominantly of meat. 

The achylia in men was often caused by chewing snuff rather 
than by diet. A reduced basal metabolism was also seen in these 
cases on !acto-cereal diet, and also " an increased tolerance to 
glucose tests as well as the ordinary pharmacodynamic tests with 
injections of adrenalin, pilocarpin, and atropin, pointing to a 
reduced activity of the endocrine apparatus ". On the other hand, 
the !acto-cereal diet seemed to produce considerably less gout and 
diabetes than the mixed meat diet, less heart complications and less 
obesity. 

• Acta Medica Scandinaoica, 1934, Suppl. LIX. 
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The diet was weighed in forty-five cases of patients in Umea 
Hospital and the following values found : 

Men Women Children 

Calories ................ 2,226-3,647 1,509-1,863 1,124-2,829 

Calories (kilogramme body 
weight per hour) ....... 1.5-2.53 0.92-1.14 1.23-3.1 

Protein 0 ••••••••••••• 0. 66.2-122.9 45.7-66.3 31.2-100.4 

lllilk (grammes per day) •.. 697-1,398 488-769 450-1,289 

Potatoes ••• 0 ••••••• •••• 30-278 87-189 23-299 

Flour •• 0 •• 0 ••••••• 0 •••• 204-588 178-300 92-525 

Iron (milligrammes per day) 17.5 11 15 

The low calorie intake is surprising since these people have the 
possibility of eating more food, and they are engaged in agricultural 
work. It may be due to the lowered basal metabolism. This 
undernutrition disappears if there is an increase of meat in the diet, 
hremoglobin values rise, achylia disappears and basal metabolism 
increases to a normal rate. The anremia improves even more 
rapidly up to a point, with iron administration, but iron alone does 
not cure achylia, undernutrition and reduced basal metabolism. 

Amongst forest-workers who take food from home to the forests, 
hypovitaminosis C is found, but in the coastal population living 
on milk, cereals and potatoes, there is no lack of vitamin C in sum
mer, although in winter it might be expected to occur (no clinical· 
evidence was found). 

There is some evidence that a slight deficiency in vitamin A is 
widespread. In North Sweden, most of the objects tested were 
short of this vitamin. 

Rickets in children is, however, very frequent, symptoms being 
found in 33%-67% of children in Vasterbotten. No adult rickets, 
osteoporosis or osteomalacia are found, but dental caries is frequent. 

Some shortage of vitamin B1 is very probable from consideration 
of the diet, since the flour used is refined. Indeed it is suggested 
this may account for the reduced basal metabolism, achylia and 
undernutrition. Both analysis of the diet and the clinical symp
toms suggest a hypovitaminosis B. 

This monotonous !acto-cereal diet consists of barley bread or 
wheat bread of refined flour, butter, milk, potatoes and salt herrings 
as a flavouring, gruels of barley or wheat meal, some fruit soups 
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on Sunday, very occasionally boiled meat, with very little vegetable 
or fruits. 
_ This diet is in great contrast to that of forest-workers in the same 
part of the CQuntry who live on pork and other meat, milk and 
potatoes and some game meat-that is to say, a predominantly 
meat diet. 

Investigations were also made at Skane in Southern Sweden 
amongst the agricultural population, where the diet is more varied, 
consisting of meat three times a week, pork twice, herring twice, 
other fish once, one egg a day, cheese, fruit two or three times a 
week, potatoes and cereal dishes daily. 

The diet of the industrial population in Boras in Vastergiitland 
was also studied ; this is even more markedly animal, consisting of 
meat and fish seven or eight times a week, pork once a week, fruit 
and vegetables three times a week, eggs seven times, and bread
mostly fermented rye and wheat bread. 

YUGOSLAVIA 

While the latest dietary surveys in Yugoslavia are not yet finished, 
a lew isolated surveys have been made in the past, and from these 
some idea of the rural dietary can be obtained.1 

In contrast to the dietary in the towns, where animal foodstuffs 
predominate, village dietaries consist mostly of vegetable foods. 
There is considerable variation between the winter and summer 
diet, the winter diet being particularly monotonous and very inade
quate from a nutritional point of view. The basis of the diet at 
all seasons is bread (made from whole grain wheat, maize, barley 
or rye, and, in winter, there is little else to eat besides bread and 
dried beans, with meat on feast-days and on Sundays in varying 
amounts depending on the degree of poverty of the peasant family. 

From Christmas onwards, there is frequently a shortage of wheat 
for bread, and the peasant has to buy small amounts of wheat or 
maize and to kill his remaining pigs, so that the diet at this period 
is often very reduced in amount and consists chiefly of pig-flesh 
and bread. Vegetables and fruit are usually not obtainable at 

' From the Report of the National Nutrition Committee of Yugoslavia, 1938. 
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this season, and any winter reserves of them which have been made 
are exhausted. Milk and eggs are scarce at this time of year and 
are usually sent to market. The food is cut down to two restricted 
meals a day, or even in the case of the poorest peasal).ts to one meal. 
a day, and the peasant family sleeps much of the time. 

In spring, the diet usually becomes even poorer, because the pig
meat is finished and there are still no fruits and vegetables. The 
diet now consists of little more than bread (frequently maize bread) 
and beans, and it is at this period that outbreaks of symptoms of 
deficiency diseases are most commonly seen. From all parts of 
Yugoslavia, cases of rickets, night-blindness, scurvy, pellagra and 
anremia have been reported in the spring. The diet is clearly 
deficient in proteins, fats, minerals and all vitamins during late 
winter and spring, and it is further impoverished by two fasts of 
six weeks each before Christmas and Easter. 

The summer diet restores the health of the rural population as 
soon as sufficient fruit and vegetables can be added to the diet. 
There is, however, still a shortage of animal proteins and fats. 

In autumn, the dietary is most satisfactory. Milk is now usually 
added to the daily food, and fruit and vegetables are eaten more 
abundantly. Meat and cheese may become part of the daily 
diet, and the protein requirement is often exceeded during this 
season of plenty. This is the period of hardest physical work for 
the peasants, so that the ·energy value of the diet is also at its 
highest level in summer and autumn. 

In general, the rural diet in Yugoslavia may be said to be gravely 
deficient in animal foodstuffs, fruits and fresh vegetables, and 
frequently even in energy value in the winter and spring, while in 
summer and autumn, it is usually much more satisfactory. 

There is, however, considerable variation between the diets of 
different parts of the country. Economically, there are three main 
types of village : 

(1) Those in mountainous areas, in which the chief food is 
barley bread, with oats and maize as subsidiary cereal foods 
with a good deal of milk or cheese and very little meat · ' 
. (2) Those in the plainlands, where wheat, maize or barley 
IS grown, and where the milk may be either consumed in the 
home or sold ; 
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(3) The sea-coast villages or villages near to towns, where 
the villagers can market their produce and can obtain employ
ment in the towns from time to time. In such villages, refined 
foodstuffs such as macaroni and white bread are often eaten 
instead of the more nutritious whole-grain bread of the villages 
farther from the towns. 

Apart from these types of village, there are the non-self-support
ing areas in Montenegro, Herzegovina, Dalmatia, Bosnia and to 
some extent in Croatia and Slovenia, where 50% of the peasants 
have not sufficient food of any kind to last them till the next harvest. 
These areas do not produce 1 kilogramme per head per day of all 
cereals taken together (including animal fodder), and although 
this shortage of cereals is partly compensated by the production of 
potatoes in some districts, this is not sufficient to feed the population 
throughout the year. Cattle-raising and the cultivation of vines, 

. fruit and industrial plants are not enough to make good the shortage, 
and State assistance in the form of cereals in return for labour on 
roads, bridges, etc., has to be provided each year, while those who 
cannot work have to be given cereals free of charge. 

In answer to a questionnaire sent out to' doctors in rural areas, 
in all parts of Yugoslavia, 2,371• cases of deficiency diseases were 
reported, of which 1,870 were said to be due to vitamin-D deficiency, 
154 to vitamin-C deficiency, 103 to vitamin-B deficiency, and 
fifty-three to vitamin-A deficiency. It seems clear that a general 
shortage of all the vitamins frequently occurs amongst rural dietaries, 
and the poorer peasants in all parts of the country seem to be in 
constant danger of suffering from serious dietary deficiencies, more 
particularly in late winter and spring. 
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REPORT ON BREAD IN SEVERAL 
EUROPEAN COUNTRIES 

At its twentg-seuentl! session (February 1938), the Health Com
mittee adopted the following resolution : 

•• The Health Committee, 
"Realising that the composition, and consequently the nutritional 

value, of bread varies considerably from country to country and 
wen within the same country, so that nutritional surveys give . 
but imperftdly comparable resuUs : 

"Resolves to undertake comparative studies on this question." 

In accordance with this resolution, Dr. E. J. McDouGALL was 
entrusted with a study of the question~ involved, and visited for this 
purpose a number of European countries (Bulgaria, Greece, Hungary, 
LalDia, Poland, Roumania. Sweden, Yugoslavia). 

The following report IDa$ prepared on the basis of the studies thus 
made. 

I:STRODL"CTION 

Cereal foodstuffs are still the basis of the diet for the vast majority 
of the population of Europe and, of such foodstuffs, bread is infinitely 
the most important. · 

The practice of baking flour with aome aort of leaven or crude 
yeast culture to make leavened bread seems to have been known 
aince very early times in Asia, and the Romans knew both lcavt'ned 
and unleavened bread. 
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In Central Europe, bread-making seems to have been established 
at least as early as the eighth century ; Charles the Great, for 
instance, fixed the prices in his kingdom for wheat, rye and barley 
breads. In many towns, in the l\liddle Ages, the standard of baking 
for festival breads must have been quite high ; for instance, in Augs
burg in 1276, the baking laws show that there were at least five sorts 
of bread in use : semmel bread, rye bread, mixed rye and barley 
bread and two kinds of bretzeln. It is probable, however, that 
bread was not taken as an everyday food, ex-cept by the wealthy 
landlords, until much later. In the poorer man's house, cereals 
were cooked with water to form a gruel or porridge, or baked as 
flat dry cakes without leaven.l 

At the present time, the· population of practically the whole of 
Europe eats its cereals chiefly iu the form of bread, the only excep
tion to this heing in the maize-eating parts of Roumania, Italy, 
Yugoslavia and smaller areas of Bulgaria, Greece and eastern 
Czecho-Slovakia, where maize is eaten in the form of polenta, which 
is simply a stilT pudding of maize meal cooked with water. 

In the Western countries of Europe-such as France, Britain, 
Belgium, Netherlands, Switzerland, Spain and Portugal-the bread 
is mostly wheat bread. In the countries of Northern and Central 
Europe, the bread is mostly rye bread or wheat and rye bread in 
about equal amounts. In the Baltic States and Poland and the 
western h~lf of Czecho-Slovakia, rye is the chief bread cereal, and, 
in Scandinavia and Germany, wheat and rye breads are about 
equally important. In the Danubian Basin and most of Bulgaria, 
Greece and Turkey, wheat is the chief bread cereal. 

TRENDS IN CEREAL CONSD:\IPTIO~ 

-The trend of cereal consumption in Europe since 1918 seems to 
have followed certain principles. In the Western European 
countries as a whole, and in the towns of other European countries, 
the consumption of bread has decreased as the general purchasing 
power has increased. 

• lilSTZE, IC : Geoyraphie und Gtschirhle der Ern{l/arung (Leip1.ig, 1934). 
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There would st't'm to be sewral 1\'asons for this decn.•asc in the 
consumption of bl\'ad. First, the general incl\'asc in purchasing 
pow'er has led to a greater consumption of the more expl'nsive but 
more appetising foodstniTs-such as meat, fruit, dairy products, 
e~-rs, etc.--and thus lt'ss bread is needed to make up the l'lwrgy 
value of the dil't. The increase in consun1ption of such footlstuiTs 
in Britain and other Western European countrks since Hll8 has 
-bt't'n wry striking, and a similar aspect of the same phenonwnon 
is st't'n in the paralleiism between rise in income and in consumption 
of meat, dairy produce, eg.,<-rs, vegetables and fruit amongst inrlustrinl 
workers in· Britain, Germany, Belgium, Sweden, Poland, Norway, 
Czecho-Slovakia and the l'nited Stales of America. 1 

Secondly, as more industrialised '1\·ork takes the place of hard 
manual labour in Western European countries, the physiological 
nt't'd for energy foods is less than pre,;ously, and tht>rdore the 
amount of energy food required has decl\'ased . 

.\ third reason for the decline in the consumption of bread in the 
industrialised parts of Europe, is the competition of sugar as a 
cheap energy foodstuff. The price of su~ar has fallen to such an 
extent in the past fifty years that, instead of being a luxury for the 
few, sugar has become to be considered a necessity of life hy even 
the poorest classes in the industrialised countries. 

World production of cane sugar has risen from 9.8 million tons 
in 1893_9-t to 29.2 million tons in 1930,'31, and beet suga~ has risen 
from 3.8 to I 1.5 million tons in the same years.• The prr caput 
consumption in France has risen from 1.33 kilogrammes in 1817-
1821 to 24.6 kilogrammes in 1928/29 ; in Germany, it rose from 
3 kilogrammes in 1850 to 26.1 kilogrammes in 1928/29 and, in 
Denmark, from 23.4 kilogrammes in 1900 to 5li.l kilogrammes in 
19?..8, 29. In Great Britain, It is estimated to have increased five 
tirn(_-s in the course of the past century. 

This striking increase in sugar consumption must have eiTected 
adversely the consumption of bread, since both are essentially 
enerb'Y-providing foodstuffs whose function in the diet is to supply 
calories in an easily assimilated form. 

I The Rt-lation or Sutritlon to Hralth, Agriculture and F.conoml p r. 
J>a~e :!~0 !d<K·ument ,,.13.l!J:li.II.A). c 0 l<y, 

' The Relation or !\ utrltion to Health, Agriculture and E 0 1 p 11 
r>~Ue JIJIS (<t<>enment A.l3.1!!37.1l.A). c nom c o cy, 
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Incidentally, it must be noted that this increase in the consump
tion of sugar at the expense of bread is to he deplored from the 
nutritional point of view. Sugar contributes no proteins, vitamins 
or minerals to the diet, while bread, even when it is white hread, 
supplies small but by no means negligible amounts of certain 
vitamins and minerals, as well as considerable amounts of protein. 

A fourth reason for the decrease in bread consumption in the more 
advanced countries may be the propaganda in favour of the protec
tive foodstuiTs, and the spread of the idea that bread is a less valu
able foodstufT than others which are richer in minerals and vitamins. 

The decline in bread consumption is very little influenced by 
the retail price of hread.1 In spite of fluctuations in price, bread 
remains the cheapest form of energy-providing food in most coun
tries, so that the amount of bread which is eaten to make up the 
energy value of the diet depends on the amount of other foodstufTs 
"hich can be afTorded, and therefore depends rather on the prices 
or other foodstufTs than on the price Qf bread itself. If the price 
of bread decreases, it is not more bread which is bought, but more 
of other foodstufTs such as meat, dairy procluce, eggs, vegetables· 
or fruit. 

Apart from this tendency for the consumption of bread and 
cereals to decline as the standard of living rises, there is also a 
tendency in some of the countries in which the hreacl is made 
chiefly from rye to replace that rye more and more with wheat. 
This applies to the Scandinavian and Baltic countries, Poland, 
and, until the depression of 1924-1 !J27, it applied also to Germany, 
Austria, Czecho-Slovakia and Finland. A similar replacement of 
maize (and other cereals) by wheat was taking place also in Ron
mania and Yugoslavia until the depression years, but, since then, 
there seems to have been a return to the cheaper cereals as the 
purchasing power of the peasants again decreased. a 

In the Scandinavian countries, the consumption of rye has fallen 
more on the whole than that of v. heat has risen, so that the tendency 
is for a decrease in the total amount of cereals eaten. The same 
is true of Finland and of Germany. 

• Wh•at Ad\'lsory Committee Report, 1938. 
• The Relation of Nutrition to Health, Agriculture nnd Economic Policy, 

pngc 104 (document A.13. Hl37.1l.A). 
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On the other hand, in certain poor agricultural countries such as 
Hungary, Bulgaria and Greece, the ptr rapul consumption o( wheat 
has risen steadily since l!ll-1. This is probably due to a gradual 
incnase in the number of peasants eating wheat who previously 
ate maize, and not to any increa~ in the total amount of cereals 
which the average peasant tats in these countries. 

• In general, therefore, it appears that the tendency is for a decrease 
in the amount o( cereals eaten as the purchasing power increases 
and the possibilities (or a .v•ider choice o( (oodstuiTs arises. This 
mnd has been observable (or from thirty to fifty years in the 
Western countries of Europe which have developed a higher standard 
of living. In the poorer agricultural countries o( Central and Eastern 
Europe, the tl't'nd is already seen in the towns, but, amongst the 
rural population, a raising of the purchasing power would in many 
areas be more likely to increase than decrease the amount o( cereals 
eaten (where this is below the optimal amount desired), or to 
increase the proportion of voheat used at the expense o( maize, rye, 
barley or other cereals (oats, millet, buckwheat) which are at 

·present the chief bread cereals of certain areas. In the poorest 
a.,aricultural parts, a large improvement in standard o( living would 
be necessary before any decrease in the amount of bread eaten 
might be expected. 

THE !\'L"TRITIVE SIG~IFICANCE OF BREAD 
L'\ THE DIETARY OF DIFFERENT COUNTRIES 

The nutritional value of bread in the diet and the desirability 
of a higher or lower level of consumption of bread, depend entirely on 
the nature of the bread and the rest o( the dietary. First, the actual 
cereal used is important in determining the nutritive value of the 
bread. Wheat and rye are about equal in food value, the average 
content of protein and of the diiTerent mineral elements in the whole 
grains being remarkably similar. Barley and oats are also very 
similar to wheat and rye in protein content and in the proportion 
of the difTerent minerals, but maize has less minerals 1 and Jess 

1 
SHERX-'..,., H. C. : The Ch<mi•lrg of P ood and Nult/1/on, 19:13. 
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vitamin B2 than wheat and rye,1 and rice has distinctly less protein 
than the other cereals.• 

The main function of bread and other cereal foods in the European 
diet is to provide cheap and easily assimilated energy value. Bread 
or some sort of cereal flour is the cheapest calorie-provider in most 
countries.• In parts of Europe in which rye or maize is the chief 
cereal, wheat flour is often a relatively expensive foodstuff and may_ 
provide calories at greater cost than potatoes, sugar, legumes or 
other foodstuffs. But whatever cereai is grown in a country, that 
cereal is the cheapest energy foodstuff, whether it is wheat, rye, 
maize, barley or oats. 

Besides being the cheapest source of energy value, bread and 
cereals are. in many countries also one of the cheapest sources of 
vegetable protein. Furthermore, the proteins of cereals, although 
not of such high biological value as the proteins of milk, eggs, meat 
and fish, are of higher biological value than most other vegetable 
proteins; they are, for instance, superior to the proteins of legumes.' 

There has been some discussion as to whether the biological value 
of maize protein is or is not inferior to that of wheat and rye, hut, 
on the whole, experimental evidence seems to show no appreciable 
difference between the proteins of the three chief cereals of Europe.' 

In the poorer agricultural countries of Europe, where bread is 
very much cheaper than other foods, and where bread or some form 
of flour forms at least 60% to 70% of the total diet of the pl'asant 
population, the proteins. supplied by the cereal eaten are of g!·eat 
importance. In regions where very little milk or cheese is available, 
cereals provide the greater part of the total protein intake, the rest 
being supplied by beans and other vegetables and by what little 
meat or milk is consumed. 

In the poorer families of the industrialised countries of Europe 
also, bread may become a very important provider of proteins. 
For example, in England the amount of protein provided by the 
bread and flour is about 20 grammes a day, which is 33% of the total 

• AVJ<novn, W. R. : Rioch•micnl Journal, 1930, 24, 1479. 
1 SHERMAN, H. C. : The Chemistry of Food and Nutrition, 1933. 
I The Relation of Nutrition to Health, Agriculture and Economic Polin· 

pal!• 24H (document A.13.1937.II.A). ·' 
• JloAs-FJXSI'N, M. A. : Nulrilion Abstracts and. Re~•iews, 1935, 4, 417. 
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that more of certain other foodstuiTs would be bought and corre-
. spondingly less bread. In other words, the process of the replace

ment of part of the bread eaten by other more attractive foods is 
possib}y complete in the well-to-do families. but is still continuing 
in the poorer households.. ~·hich, of course, form the great majority 
in all countries. 

In England,• however, it seems that this process of replacing 
bread by other foods bas almost reached ib limit, since the poorest 
sections of the population eat, on the ~·hole, very little more bread 
than the higher income groups. although the consumption of other 
foodstufJs (notably of meat, eggs. butter. milk, fruit and green 
vegetables) in the wealthier groups is considerably greater. In the 
other industrialised European countries, the decline in bread 
consumptiop is likely to continue in ·the poorer sections of the 
population as the purchasing power increases further. 

The bread of most of the industrialised countries of Western 
Europe is ~·bite wheaten bread. Sirice the introduction of roller 
milling in the past century made the production of ~·bite flour pos
sible, it eame to be taken as a sign of poverty to eat brown bread. 
Xow, health propaganda in favour of brov.-n bread is beginning to 
reverse the process, so that brown bread is becoming the bread of 
the wealthier classes ; but, in general, the great majority of people 
in the west of Europe still insist on white bread as a part of the 
modern raised standard of living. 

This preference for refined white flour, which is devoid of the 
greater part of the vitamin and minerdl content of the wheat grain, 
is greatly to be deplored from the nutritional point of view, and is 
believed by many nutrition experts to be the cause of much ill-health, 
principally as a result of a general sub-optimal intake of vitamin B

1
.• 

In spite of the nutritive deficiencies of white bread in compari
son with brown. white bread does provide appreciable amounts 
of minerals and vitamin B1 in a diet which is poor in these factors. 
For instance, it is estimated that bread and flour provide 18%-30.9% 

• LLOYtt, E. M. H. =." Food Supplia and Consumption at DIITerent Income 
uvel• ", A gr. EcoTI/Jmrr• Sue., 1936. 

19
"-.:::'P.BEW<o, H.: Dim of Urban and Village Faml/le• In U.S.A., 1g J4.11JJ4, 

HAilRJs, L. : VilllmiM In Th<oru and Practice London 1935 
)h.ru.n, H. : RtDru •ul.., d'hygiine, 1935. ' ' ' 
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of the iron, 16%-30% of the phosphorus and 6%-15% of the calcium 
of the diets of diiTerent income group~ in England.1 

In countries such as France and Belgium, in which the general 
consumption of bread is higher than in Britain, the proportion of 
minerals supplied by bread may be even higher. 

It should also be noted that bread is often the cheapest source 
of protein as well as of carbohydrate,1 and as such it is of great . 
importance in the diets of the poore8t sections of the population 
even in the Western European countries. The diets of the lowest 
income groups in many European countries have been shown by 
analysis to be deficient in proteins, minerals, vitamins and some
times ewn in energy value,• so that the fact that bread (even white 
bread) provides energy value, proteins, iron and vitamin B1 cheaply 
and is of considerable value, in so far as it leaves more money to 
spend. on foods rich in other essential factors. 

Thus bread, in the countries with a relatively high standard of 
living, is primarily used as a source of carbohydrate, but secondarily 
also as a source of cheap proteins, minerals and vitamin B1 • 

BELGIUM 

Most of the bread eaten in Belgium is wheat bread. The annual 
human consumption of wheat is amongst the highest in Europe, 
Leing 7.16 bushels per raput in 1909-1914 and 5.97 in 1936j37.' 
The average daily consumption of bread is said to be about 
400 grammes. ~ 

Belgian wheat is soft, with only 7%-9% protein, and only 10%-
15% of the crop is used for human consumption, the rest being used 
for stock feeding or export. The law insists, however, that at least 
10% of home-grown wheat be added in milling. The foreign wheats 
used are mostly from the United States of America, Canada, France 
and the Netherlands. Permits are required for importing grain 
or flour, and the imports are taxed. • 

• Onn, J. R. : Food, Health and Income, 1936. 
I HuTCHINSON cl: 1\loTTRA>t : Food and the Principles of Die/elir.<, London, 

1936. 
I The Relation or Nutrition to Health, Agriculture and Economic Polkv 

(document A.13.1!.137.1l.A). • 
• Wheat Ad\'l<ory Committee Report, 1938. 
• lnlormntlon lurnishe<l by" I.a lllnison du Peuple ", Brussels. May t93N. 
1 {.'.S. Dtpl. of Agriculture Bulletin, No. 535, 1936. 



STt:DY O:S BRE..\0 

~lilling is mostly done in large commen:ial mills. The chief 
grades milled are straight-grade flour of 70% extraction, long patent 
of 65~~ and short patent of 50% extraction ; about 80% of the flour 
is milled as straight-grade flour for ordinary bread-making, 15% is 
long patent for rolls and special breads, and 5% is short patent for 
cakes and pastries.1 

Bleaching. and the addition of chemicals to improve the baking 
quality or to make self-raising flour, is prohibited. 1 

At least ~~ of the bread eaten is white 11·heaten bread. Some 
rye bread is made. but this constitutes not more than 5~~ of the 
total, while wholemeal wheat breads fonn only 1.4 ~~ of the total. 1 

The common breads contain no fat or milk, these materials being 
used only in fancy breads. l\lost of the baking is done in small shop 
bakeries with modern machinery. The quality and baking of the 
bread is amongst the best in Europe and it varies in fonn and texture 
in the difTerent parts of the country. 

FRASCE 

Wheat is the chief crop in France and the principal bread cereal. 
A certain amount of rye is used in bread-making, hut this is only 
of importance in a very few parts of the country. 

The consumption of 11·heat in Franc.e is one of the highest in 
Europe. although it is decreasing steadily; in 1909-1914, it was 
8.07 bushels; in 1930/31,6.85 bushels, and, in 1936/37,6.18 bushels• 
per caput per annum. 

The common bread is white wheat bread, but, except for rolls, 
extreme whiteness is not especially demanded. Bleaching was 
prohibite-d by law in 1933, and most of the bread is not absolutely 
11·hite. In the country di~tricts, it is usually greyP.r than iu the 
towns. 

French domestic wheats are deficient in baking strength with 
a low protein content averaging only 8%. They require the addi
tion of strong American wheats ; but there has been a Government 
limitation for the past ten years on the amount of foreign wheat 
which can he milled, varying from 0% to 45% of the total. The 

1 L'.S. IHpt. Of Agriculture Bulk/in, So. 535 1036 · 
1 

ln.rormation. furni~hed by " La l'tlal•on d~ Peuple ", Bruuel• l'tl•v 1938 
• \\ hHI Adv•..,ry Committee Report, 1938. ' ' • 
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usual mixture of wheats is 70% of domestic and 30% of foreign 
wheat. Durum wheat has also to he imported for the manufacture 
of alimentary pastes. 

The degree of extraction to which flour can he milled is fixed hy 
law-e.g., in 1922, the maximum degree of extraction was 66%. 1 

l\Iilling is less standardised in France thari in most other European 
countries. There were, in 1931, 5,482 roller mills (some very 
modern and marry old and poorly equipped), 2,459 stoue-buhr mills 
and 10,1tt small wind- and water-power mills. 

Raking is mostly done in commercial bakeries of the small shop 
type. 1 lome baking is only practised in remote country districts. 
In many rural areas, the bakers exchange bread for wheat with the 
farmers and may give as much as 65 kilogrammes of bread for 
80 kilogrammes of wheat. The small bakeries tend to be less sanitary 
than in Denmark and other Western European countries.1 

The French public demands very fresh bread and has a preference 
for long slender loaves. l\lost bakers use the same flours for pastries 
and for bread-making. Cake and pastry consumption is relatively 
high. 

In smaller cities and in rural districts, bread is baked with sour 
dough instead of with yeast. Where yeast is use~, the amount 
is usually 1%, the fermentation time three hours and the baking 
time thirty minutes at 250° C. 

The retail prices of both common and fancy breads are fixed by 
councils in each district in which the milling and baking industries, 
the consumers and the Government are represented. 

Alimentary pastes are used chiefly in the l\1editerranean section 
of the country. Their consumption is said to have declined 
materially since 19:!0.1 

GnEAT BmTAt:-1 

The consumption of bread in Britain is not very high and has 
been dccn•asing steadily. In 1909-1914, the per caput consumption 
of wheat was 5.54 bushels ; in 19:JOj31, 4.86 and, in Hl:~6,'37, 

4.69 bushels per annum.• 

• C".S. Drl'l. of Agricullure /lullelin. :-.:o. 5:15, 193ll. 
• Whral Atlvi>nry Committee lh•pnrl, Hl3X. 
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The bread is practically all white wheat bread made from flour 
of 700~-72~~ extraction. The wheat is mostly imported, since 
British v.·heat is too soft to make good white bread. Milling is 
largely in the bands of a few large firms, and the industry has been 
rationalised to a great extent. Four classes of flour are milled : 

(1) Bread flour, from a mixture of strong and medium 
strength foreign wheats ; 

(2) Pastry and cake flour from soft home or foreign wheats; 
(3) Biscuit flour almost wholly from British wheats, and 
(.1) Household flour, either plain or self-raising, from sort 

wheats. 

Within these cla'ISCS of flour, there are diJTerent grades, or degrees 
of el.."traction, such as short and long patents of high extraction 
(60% and less), baker's grade, low grades and straight-run grades, 
the greater quantity of flour being milled to about 71% extraction.• 
A small amouat of wholemeal flour is milled for brov.·n and whole
meal breads. 

It is a general practice in Britain to bleach the flour and to use . 
various improving processes to improve the baking qualities. 
Bleaching is forbidden in many countries, but it has a certain 
advantage in a country in which the public insists on very white 
bread, as it allows a lower grade of flour (such as 72%) to be used 
and whitened, while otherv.ise a higher grade such as 64% extraction 
would be required. This has a nutritional significance, since 70% 
flour contains an appreciable amount of vitamin B1, while 64% 
flour does not.' The bleaching processes (nitrogen peroxide tri
chloride, Beta gas or benzoyl peroxide) have been shown not to 
destroy the vitamin-B content of the flour.• 

In most parts of Britain, bread is baked in bakeries rather than 
in the home, v.ith the exception of Ireland and partS of Northern 
England where home baking is still the custom. 

(It may be noted that the price of sugar in Britain is low and its 
consumption high, being 54.6 kilogrammes per head in 1935/36.) 

' U .. <;. Dtpl. of Agricu/lur. Rull•lin, No. 535, 1936. 
1 licHEUNERT, A.: Emtihrung, 1936, :l, 53. 

f"..I)PPJNn, A. M., .t RoscoE, M. : IJio.hlmlca/ Journal 1937 · 
1 

\'ELICH, H. : 11!28 (quoted HnucKA, 1'.: 192i), Pro.: Jo'tni Jnltrnal, Congr 
Fwur and. IJruui Manufarl., Pra11ur, 317. ' 
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The chief bread cereals are wheat and rye. Before the war, 
about three times as much rye as wheat was produced and about 
equal amounts of each were consumed. Subsequently, the produc
tion of wheat increased and that of rye decreased until, in 1934, 
more wheat than rye was produced, and, at the same time, the 
consumption of rye decreased, while that of wheat remained constant, 
so that nearly twice as much wheat as rye was used in 1929-1933.1 

Since 1931, the Government has adopted a policy of maintaining 
the price for domestic wheats considerably higher than the open 
market price for foreign wheats, restricting the use of imported 
flours, and, at the same time, legislating that a certain percentage 
(35% since 1933) of domestic wheat must be used in milling. This 
policy increased the wheat acreage to an extent not anticipated by 
the Government, and, as a restriction on production, the Govern
ment announced, in October 1932, that subsidies would only be 
paid when the area sown with wheat did not exceed 30% of the 
cultivable area of the farm. 1 

The domestic wheat is very soft, and needs the addition of hard 
foreign wheats for bread-making purposes. American wheats were 
mostly used up to 1932, but, since then, most of the foreign wheat 
used is from Canada and the Argentine, and, to a less extent, from 
Russia, Roumania and Australia. 

The domestic wheat is good for biscuit-making and for whole
meal bread, owing to its excellent flavour. 

Milling is done mostly in modern mills using German machinery. 
It is estimated that 27.7 million bushels of wheat and 2.1 million 
bushels of rye were milled in 1933 by the modern mills, while 1.3 mil
lion bushels of wheat were milled by the small country windmills, 
which make only wholemeal flour. 

Chemical improving processes are widely practised. 
Baking is mostly done in commercial bakeries and very rarely 

in the home. Most of the bakeries are of the small shop type and 
are widely distributed, so that practically every household in town 
or country is within reach of one. 

1 U.S. Dept. of Agriculturt Rultrlin, No. 535, 1936. 
• Wheat A<lvisory Committee Heport, t!l:l8. 
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Since 1919, the sale of freshly made bread and rolls bl'fure 10 a.m. 
has been ft,rbidden, and this restriction has lt•d to the use in nottt•r
dam of a method of freezing bread, so that bread baked the day 
before can be sold in the morning before 10 a.m. This process, 
howewr, adds ~ ~ to the cost of the bread and is therefore not 

likelY to beeome general.• 
The baking mixtures used contain 1l~~ to 2~~ yeast, and for milk 

breads sufficient milk to give a fat content of 3° ~ in the baked loaf. 
Fat is abo added to some of the non-milk breads. The wheat 
bread is usually of excellent quality, much of it being milk bread. 

The consumption of rye bread is about a sixth of the total bread 
consumption, while that of w·heat bread amounts to a seventh. 

Ponn:GAL 

The common bread is wheat bread, while rye bread is important 
in some pro"inces only. A considerable amount of wheat is also 
eaten in the form of alimentary pastes. 

)lost of the wheat and rye consumed is produced in Portugal. 
Since before the war, there has been a great increase in the produc
tion of wheat, from 11.8 million bushels in 1913 to 20.5 million 
bushels in 193-1, while rye production has also increased from 2.3 mil
lion bushels in 1909-1913 to 4.8 million bushels in 1934.1 The 
wheat is semi-hard and of medium baking quality. In recent years, 
an import duty on wheat has been fixed, and the quantity imported 
is controlled by the State. Imports of grain are only permitted 
when a deficit occurs, and the importation of wheat flour is entirely 
prohibited. Prices for domestic wheat are also fixed. 

The level of consumption of wheat and rye together is very low.• 
Per caput wheat consumption was 2.01 bushels in 1936/37, which 
is ]o'A er than in 1922/23, when it was 2.41 bushels, but higher than 
1909-1914, when it was 1.51 bushels.• 

llilling is mostly done by modern roller milling. Bleaching and 
improving processes are forbidden by law. 

The wheat bread is made from low-grade flours of 75~' -soot 
t ct. Th bak" . /O ' 0 

ex ra Jon. e mg ts mostly done in small bakery shops. 

' u_.s. CHpl. ~I Agriculture Bulletin, So. 535, 1936, 
• \\heat Adv••ory Committee Report, 19:!8. 
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The quality of flour to be used and the retail price of hread are fixed 
by the Government. The bread is usually baked \\ith yeast, and 
is of greyish colour and frequently of very poor ctuality. 1 

SPA I:-! 

The bread in Spain is almost all wheat bread, but maize is eaten 
to a considerable extent in the form of porridge, especially in the 
north-eastern and southern provinces. Rye is also produced, but 
its production has been decreasing since the war, \\·hile the pniduc
tion oi wheat has been increasing. About 20% of the home-grown 
wheat is durnm wheat, and this gives the bread a good flavour but 
a hard compact character.1 

In the rural districts, old-fashioned stone-grinding mills grind 
most of the flour. In the towns, modern roller mills produce the 
bread flour, which is mostly low-grade flour of 75%-80% extraction. 
Bleaching is allowed, but is not much used. 

The per caput consumption of wheat is high, although it has been 
decreasing since 1909-19U, when it was 5.62 bushels per year, till 
19:>6/37, when it was 5.13 bushels per year. 2 

SwtTZEHLA:>~D 

~lost of the hread is wheat bread with or without some rye in it. 
Pure rye bread is eaten regularly in only a few remote mountain 
villagl's (e.g., Rhone valley) which are cut ofT by lack of roads from 
the haker's van. These villages are already decreasing in number. 

The ckgree of extraction for wheat bread is fixed by law to be at 
ll·ast 70%, and, owing to the policy of taxing the production of 
ofTals, the extraction is usually kept up to 72%-7-t%. 

The per caput human consumption of wheat is fairly high (.3.02 
bushels per annum in 1936/37) and has not decreased since 1922,'23, 
when it was 4.54 bushcls. 1 Since 1909-1913, the per caput utilisa
tion of rye has decreased, while that of wheat has increased, so that 
the total consumption of bread has decreased. 

Baking is mostly done in small shop types of bakery, and sour 
dough is used more than yeast in the smaller towns and country 

• I'.S. ll•l•l. of Agrirullure /lullelin, No .. 535, 193ll. 
• Wheat Advisory Committee Report, 1931!. 
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districts. Milk is used only for rolls and luxury breads. A consi
derable amount of durum wheat is milled to make semolina for 

alimentary pastes. 
Sv.itzerland produces 20% to 40% of the wheat required for home 

consumption, and imports hard wheats from other countries (chiefly 
Canada, the Argentine, the t:nited States of America and the 
t:nion of Soviet Socialist Republics). The production of rye has 
decreased, ~-hile that of wheat has increased, since 1918, O\\ing 
to the greater drop in the price of rye.l 

The Swiss Government is at present concerned in trying to .ensure 
the consumption of all the rye produced, since, in many of the 
mountainous regions of S\\itzerland, rye is the only crop ~-hich can 
be grown successfully. 

In order to prevent a rise in the cost of living, the Federal Council 
decided to put on the market a brown bread of good nutritive value 
of v.-hich the price should be in no case higher than the price of 
bread hitherto. The millers produced a SCH:alled \\"holemeal Dour 
of a mixture of four-fifths wheat and one-fifth rye, the degree of 
extraction being fixed at 820/o-s5%. A kilogramme loaf of bread 
made ~ith this flour v.-as sold at 5 to 10 centimes cheaper than 
ordinary bread. Although the Government had not made any 
special propaganda in favour of this bread, the consumption reached 
a level of 65% of the total bread consumption in the first month, 
falling however to 16.5% nine months later. At the beginning of 
1938, its consumption was 15.8% and, at the end of the year, 11% 
of the total bread consumption: The new cheap brown bread 
has, in fact, only replaced the other brown breads previously eaten 
and has not replaced white bread to any appreciable extent.• 

The consumption of sugar in Switzerland is high, but appears 
to be decreasing, being 47 kilogrammes per caput in 1933/34, 43 kilo
grammes in 1934/35, and 36 kilogrammes in 1935/36. The retail 
price of sugar is lower in Switzerland than in most other countries, 
being 40 centimes per kilogramme in 1936. • 

• KocH: Scluo. Mt4. Wochetuchr. 1937 87 39' 729 
1\r ' ' ' .,, • 

19'16. erba) Information from Dr. o. STIMI!R, Federal Service or Hnlth, Rernr, 

' LICHT, F. 0. : ll"eU-Zrulw·-S/QJ/alik, 1931. 
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The Northern European Countries. 

In the Scandinavian countries, the common bread used to be 
rye bread, but there is a marked tendency for wheat bread more 
and more to replace rye bread. · In Sweden, Norway, Finland, 
Latvia and Estonia, the increase in wheat consumption has con
tinued steadily since 1909-1914, when it was 1.77 bushels per head 
per year, until 1936/37 when it was 2.55 bushels. 1 This increase 
in wheat consumption has been accompanied by a still greater 
decrease in rye consumption in Norway, Denmark, Finland and 
Latvia, so that the total consumption of bread in these countries 
is decreasing slightly. In Sweden, the decrease in rye consumption 
seems to have been balanced by the increase in wheat consumption.1 

The consumption of sugar in the Scandinavian countries is, on 
the whole, high. Denmark has had the highest national per caput 
consumption in the world since 1931{32, when it was 56.2 kilo
grammes, till 1935/36, when it was 55.9 kilogrammes. In Sweden, 
the consumption has been increasing steadily since 1930/31, when 
it was 41.2 kilogrammes, till the present time, when it is the third 
highest in Europe, 48.8 kilogrammes in 1935/36. In Norway, a 
level of 31.9 kilogrammes per head per year has been maintained 
since 1930/31. In Finland, the per caput consumption has increased 
from 24.5 kilogrammes in 1930/31 to 29.7 kilogrammes in 1935/36, 
while, in Estonia and Latvia, there has been a slight drop in con
sumption since 1930{31, from 29.2 to 25 kilogrammes and from 
26.8 to 24.7 kilogrammes per head respectively. In all these 
countries, the retail price of sugar is relatively low, being equivalent 
in 1936 to between Rl\1. 0.23 and RM. 0.36. a 

DE:-!MARK 

Wheat and rye are the chief bread cereals. Before the war, 
rye consumption was greater than that of wheat but the two cereals 

1 Wheat Advisory Committee Report, 1938. 
1 " The Helatlon of Nutrition to Health, Agriculture and Economic Policy ", 

document A.J3.!937.11.A. 
1 LJcnT, F. 0. : \Ve/1-Zucker-Siali . .tik, 1937. 
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are now about equally important foodstu!Ts. The annual prr caput 
apparent utilis..:1tion of wheat and rye was 4.i and 9 bushds respec
tiwh· in 1909-1913 and in 1929-1933 it was 6.4 and 5.6 busht'ls. 1 

Th~~ figures do not represent human consumption, but thl.'y show 
the tendency for more wheat and less rye to be used. The prr caput 
human consumption of wheat has been decreasing very slightly in 
the past twenty-five years ; in 1909-191-l it was 2.82 bushels per 
year and in 1936f3i 2.46 bushels. Although no exact figures are 
available. it is probable, from the decline in ptr caput utilisation, 
that human consumption of rye has decreased even more than that 
of wheat. In 193-1, the per caput consumption of wheat and rye 
flour was -15 and 43 kilogrammes respectively.• 

The home production of wheat and rye is sufficient to supply 
about half of the requirements of the home market. The produc
tion of wheat increased i3% between 1909-1913 and 1929-1933, 
v•hile rye production fell 42% in the same period, so that the pro
duction of the two cereals is now about equal-10.9 million bushels 
of wheat and 9.5 million bushels of rye yearly in 1929-1933.• 

Danish wheat is very soft, with a variable protein content and a 
high moisture content. Its baking qualities are poor, so that most 
of the home-grown wheat is used for stock-feeding ; in 1930, about 
11" 0 of the home crop was milled for human consumption and in 
1931 about 4~~-

There are at present no subsidies paid for wheat production and 
no fixing of wheat prices to encourage production, but, in 1933, the 
British and German import restrictions afTected the Danish exports 
of dairy and live-stock products so seriously that import licences 
and tarifTs on imported grain and flour were started in Denmark. 
It is possible that Denmark will have to increase her production 
of wheat and use more of her _home crop for human consumption 
if her exports of other products decreases further.• 

Wheat flour is milled as two general types, one for bread-making 
and the other for pastry-making and household use. The bread 
flour is made from a fairly strong mixture of wheats, such as GO% 

' U.S. Dtpl. of A griculturt BuU<tin, 535, 1936. 
• .. Workers' !\utrition and Social Policy ., 

Report, I 1136, page 225. ' 
• Wheat Advi>(Jry Committee Report, 1!138. 

International Labour Otnce 
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Canadian Manitoba, 20% Argentine Plato and 20% Danish wheat, 
while the pastry and household flour is made from a mixture of 
soft and semi-hard wheats. 

Wheat bread is more than three times as expensive as rye bread, 
the latter being the cheapest form of energy food in the Danish 
dietary. 1 

Rye bread is mostly dark, compact, heavy and moist with a 
slightly sour taste.• It is made with rye flour of 90%-95% extrac
tion, and it is often lightened by the addition of low-grade wheat 
flour. Fine rye breads are also made from flours of 85% and even 
of 70% extraction. All these rye breads are baked with leaven 
instead of yeast, with the exception of a malted rye bread (made of 
flour of about 90% extraction with malt extract added) which is 
baked with yeast. 1 

The wheat bread is mostly white bread made with high-grade 
flours of 60%-70% extraction. It is usually baked in the form of 
small loaves of light texture and very good quality. The baking 
mixture usually consists of 100 kilogrammes flour, 60-65 kilo
grammes skim-milk, 1 kilogramme pure lard, l-1 kilogramme salt, 
l-1 kilogramme malt extract and 4 kilogrammes of compressed 
yeast. 

A small quantity of Graham wheat bread and of whole-meal 
wheat bread is also made from flours of 85%-95% and of 100%, 
respectively. 

There is a fairly high consup1ption of pastries made with wheat 
flour, milk, egg-whites, sugar, butter, yeast and cardamom.' 

The baking of rye bread in the cities is usually done in large 
co-operative bakeries, while, in the villages, it is baked in the same 
shop as wheat breads and pastries. The sanitary regulations are 
.strict, and machines are used for preparing the dough, even in the 
smaller bakers' shops.' Night labour between 8 p.m. and 4 a.m. 
is forbidden. 

1 " The Relutlon of Nutrition to Health, Agriculture and Economic Policy ", 
document A.I3.1937.II.A, page 249. 

• Wheat Advisory Committee Rermt, 123R. 
• Information supplied by Professor FRIDERICIA, of the Institute of Hygiene, 

Copenhagen, June 1938. 
• U.S. Dept. of Agriculture Bulletin, 535, 1936. 
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~ORW.\Y 

R,·e b~ad and mi.wd wheat and rye breads predominate in 
~o~-a,· but there has been a steady decline in the production and 
~tili.~ti~n of rve in favour of wheat during the past twenty-five 
years. In 1909-1913, the annual rye production was 9i3 thousand 
bushels and wheat production was 306 thousand bushels, and, in 
1929-1933, the rye production had dropped to 4S6 thousand buslwls 
and that of wheat had risen to i13 thousand bushels.1 The annual 
pu caput utilisation of rye in 1909-1913 was 4.9 bushels and of 
wheat t.i bushels, while, in 1929-1933, that of rye had fallen to 
2.2 bushels and that of wheat had risen to 3.2 bushels. 

::\lost of the wheat and rye consumed is imported, the home crop 
of both cereals in 1929-1933 constituted only about 8~~ of the total 
requirements. 1 The ~orwegian -Y.-heats are fairly hard in texture 
but of low protein content and poor baking quality. Some work 
on variety improvement is being made by the State Grain :\lono
poly, which has had complete control of the cereal trade since 1928, 
but the climate is unsuited for the_ production of good quality wheat. 
Production is maintained, however, by the :\lonopoly fixing the 
price for domestic wheat considerably higher than that for foreign 
~.-heats, and guaranteeing to buy all wheat fit for human consump
tion offered by the farmers. 

The flour-mills are obliged to accept the grain imported by the 
State Grain ~lonopoly, and to mill. it according to instructions. 
The prices for mill products are fixed equally for the whole country, 
freight being paid by the Monopoly. 

The State Grain llonopoly has an elaborate cereal-testing labora
tory in Oslo to determine the best mixtures of wheats to suit the 
trade's needs. In 1931/32, the percentages of various types of 
foreign v.·heat purchased by Norway were as follows : Canadian 
hard red spring wheat 40%, Russian 28%, Argentine 19%, 
Danubian 8"/0 and Australian 5%. These proportions vary with the 
price of the different varieties, and some of the wheat purchased is 
used for stock~f~iog, so that these proportions 4o not exactly 
represent the mdhng blends for the production of flour.• 

1 l."-'>. Tnpl. of A gricullure Bulldin, 53>, 1936. 
• St.atens K"m!Qrretningo, ln11 Beretnin 3 1113 

of AgricuUun lJuUdin, 535, 11136. 11 • 1132• quoted by U.S. htpl. 



sn:oY o:s snEAD 519 

The relative amounts of the different grades of flour milled in 
1931/32 were as follows: mixed wheat and rye (sifted rye flour of 
67% extraction with 15% wheat), 209.6 million lb. ; wheat flours 
of 73% extraction, 157.2 million lb.; unbolted wheat flours, 34.6 mil
lion lb. ; unbolted rye flours, 30.9 million lb. ; sifted rye flour of 
60% extraction, 5.7 million lb. ; sifted rye flour of 65% extraction, 
3.3 million lb. ; coarse flour (blend of 90}~ rye and 100/o wheat), 
7.6 million lb. The total amount of wheat and rye flour milled 
was about equal, 224.9 and 224 million lb. respectively. 

These figures also show that the greater part of the flour used is 
milled to as high a degree of extraction as 67% in the case of rye 
and 73% in the case of wheat flour. The proportion of brown or 
wholemeal flours appears to be very small. 

The bakers use these dilTerent grades of flour chiefly to make a 
mixed bread containing about 200/o-45% of wheat flour and the rest 
rye flour. This is the type of bread most commonly eaten and it 
is half the price of pure wheat bread, the ·mixed bread cost 36 ore 
per kilogramme and wheat bread 78 ore per kilogramme on June 9th, 
1933, in Oslo. 1 

Hard cracker breads and flat breads made from rye meal are very 
popular, but sweetened breads, which are so popular in Sweden. 
are not much used in Norway. 

Dietary surveys show a decrease in the amount of bread eaten 
by manual workers in Oslo from 1912/13 to 1927/28 from 162.3 kilo
grammes to 135.7 kilogrammes per consumption unit per year, 
while the consumption of potatoes and sugar, the other two principal 
carbohydrate foodstuffs, rose from 79.5 kilogrammes to 98.8 kilo
grammes and 20.4 kilogrammes to 25.4 kilogrammes respectively, 
and the consumption of meat, fish, eggs, vegetables and fruit all 
rose considerably.• It seems therefore that, in Norway, as in most 
European countries with a rising standard of Jiving, the consumption 
of bread is decreasing as that of other foods increases. 

The well-known " Oslo breakfast", which has been instituted 
in all board schools in Oslo, Berg_en and Trondhjcm for the school
children, consists of wholemeal wheat bread supplemented with 

1 U.S. Dtpl, of A gricullure Bulltlin, 535, 1931i. 
1 

" Workers' l':utrltlon and Social Polley ", lnternntlonnl Lnbour Olllce 
He port, B. :So. 23, 1\1311. 



52l 
STl'DY O:S BREAD 

Until recently, much of the wheat and rye was, impor~e~, but, 
since about 1934, the wheat and rye crops are quJte suOJcJent to 
supply the home market, and there is even an export surplus of 

wheat. 1 •. 
There is Government control of all in1ports and a milling quota 

for home-grown wheat has been fixed at about oo;~. In 193:>, ~e 
Government established a reserve of 100,000 tons of wheat, and, m 
1937, some of this reserve was sold to lower the retail price. The 
prices for both wheat and rye are fixed. 1 

• 

The grades of wheat flour milled are generally ~~ follow1~g : 
short patents of 45% extraction, long patents of b ,0 extractiOn, 
straight (0-74%). clear (50-i-1%) and low-grade of 70-74~~ extrac
tion and " baker's " flour, which is a mixture of " clear " and 
" straight". The proportions of the dillerent grades produced 
by one of the largest flour-mills is reported to be as follows : for 
wheat-65% of patent flour, 5-8% of clear, 3.3% of low-grade, 4.6% 
of middling and 21.6% of bran ; for rye-52.~~ of first quality 
flour, 19.9% of second quality flour and 25.8% of oiTals. Thus, most 
of the wheat flour is high-grade flour of up to 65% extraction. Clear 
and low-grade wheat flours are mixed with rye flour for mixed 
breads, clear flour being used with the-lighter types of rye flour, 
and low-grade only with dark rye flour.• 

The destination of the wheat flour is about the following : 66;~ 
of it is made into wheat breads, cakes and pastries, 25% of it is 
mixed "'ith rye flour for the s<H:alled rye breads, 8% is mixed with 
rye to make crisp breads and 1% goes into biscuit and wafer manu
facture.• 

The common breads are known as rye bread although they 
nearly always contain a considerable percentage of wheat flour, 
especially in the northern half of the country. Bakers are tending 
to add more and more clear or low-grade wheat flour to the common 
rye breads, and tile proportion of wheat to rye in these so-called 
rye br~d~ is now. usually about 65% of wheat to 35% of rye flour.• 

Bakmg JS done m the home in country districts, but, in the towns, 
. only the well-to-do households bake at home. The commercial 

bakeries are developing more and more on a factory scale. Most . 

: \\'boat Advisory Committee Report, 19311, 
U.S.IJ•pt. of Agrtcuttuu Bulldin, 535, 1936. 
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of the bread is hearth-baked, but pan-baking is increasing, owing 
to the higher percentage of weak home-grown wheat in the flour. 

There is a considerable production of knackebrod or crisp-breads, 
some of which are exported. These crisp breads are made either 
from rye or from mixed wheat and rye flours containing some bran 
and germ. 

Sweetened breads and Swedish pastries are very popular and their 
consumption is fairly high. White wheat breads are baked in 
long French loaves or in round loaves somewhat larger than an 
ordinary roll. Some black rye breads are also made. The general 
baking quality of all these breads is very good. 

The trend in bread consumption is said to be downward, which 
may be due to the lowering of quality of the wheat breads owing 
to the restrictions on imports of foreign wheats, or to general 
economic circumstances. 

It seems that the consumption of bread and flour amongst 
agricultural workers is higher than amongst manual workers in the 
towns, but, in both groups, the consumption has decreased from 
1920 to 1933. For agricultural workers in 1920, the consumption 
per household of 3.3 consumption units was 562 kilogrammes (or 

· 170.3 kilogrammes per consumption unit) and, in 1933, it was only 
508.5 kilogrammes (or 154.1 kilogrammes per consumption unit).l 
Amongst manual workers, the annual consumption of bread and 
flour was 135.3 kilogrammes per consumption unit in 1914, 124.5 kilo
grammes in 1923 and 100.5 kilogrammes in 1933, while the consump
tion of sugar, margarine, eggs, cheese and meat increase~. • 

LATVIA 

Hye and wheat are the chief cereals of Latvia, and about twice 
as much rye as wheat is consumed. Up till 1930, Latvia imported 
about 30% of the cereals consumed ; since 1932/33, it has been self
supporting. In 1930/31, after a very good harvest, the Govern
ment bought the whole rye and wheat crop at a .fixed price and 
re-sold it to the flour-mills. This policy of fixed prices for wheat 

" Workers' Nutrition and Social Policy ", International Labour Otlice 
Report, B. No. 23. 1936. 

1 " The Relation or Nutrition to Health, Agriculture and Economic Policy ", 
document A.13.1!l37.II.A., page 135. 
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has been maintained, and has, "in the past five years, so greatly 
increased the production of rye and wheat that Latvia has changed 
from a cereal-importing to a cereal-exporting country.

1 
• 

At the same time, there has been a steady increase in the con
sumption of wheat ; the amount of white wheaten bread consumed, 
in relation to the total bread consumption, has especially increased 
both in towns and in the countryside in the past five years. The 
International Wheat Advisory Committee published the following 
figures for the consumption of wheat: 1922f23, 1 bushel, 1930/31, 
2.67 bushels and 1936{37, 2.78 bushels per head of population 
per year. The total consumption of bread, taking wheat and rye 
bread together, has, on the other hand, been decreasing, especially 
in the towns, so that the proportion of wheat to rye is always 
increasing and is higher in the towns than in the countryside. The 
latest figures of the Ministry of Agriculture (1938) 1 show a consump
tion of 130 kilogrammes of rye and 65 kilogrammes of wheat per 
consumption unit for the rural population (1.~9,939 people) and 
60 kilogrammes of rye and 75 kilogrammes of wheat for the urban 
population (710,563 people). The rural population therefore eats 
twice as much rye as the town populations, but slightly less wheat. 
The retail price of rye bread is less than half that of wheat bread. 

A certain amount of barley is also eaten in Latvia, bqt mostly 
not in the form of bread. An average figure of 70 kilogrammes 
per adult per year (or 200 grammes a day) for farm households in 
1933/34 is given by the Government Statistical Office.l 

Rye a~d wheat flours are not mixed for bread-making. The 
bread which is most commonly eaten by the rural population is 
home-baked black rye bread made with flour of about 98% extrac
tion. White wheat bread is baked once or twice a week in most 
farm households. This seems to be an established custom, so that 
farm workers expect white bread once a week. 

In town bakeries, white wheat bread and breakfast rolls of the 
Viennese type are made with yeast, while the rye bread is made 
with leaven. Most of the rye bread made is black bread of about 
98% extraction, and a small proportion is of the grey variety from 

1 JIOo~ from Latvian Government to the League of Natlon1 Mixed Committee 
on Nulr1t1on, 1936. 

Ri~a~:~~~ communication of the Cereal Office of the Ministry of Agriculture, 
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flour of about 75% extraction. Since 1934, regulations have been 
issued as to the quality of flour and bread and it is forbidden to 
add bran and lower-grade flours in the making of bread. 

The quantity of bread eaten in farm households varies from 
l to 1 kilogramme per head per day ; the average given by the 
Government Statistical Office for 1933/34, 1 from a large number 
of farm account books being about three-quarters of a kilogramme 
a day. 

The general dietary of the rural population in Latvia is very 
much richer in animal products than the dietary of rural population 
in the South-eastern and Central European countries. It is par
ticularly striking how much milk is consumed. In the larger farms, 
the usual summer allowance of whole and skim-milk is a litre a 
day per head for all farm workers. In some of these farms, at 
least one litre a day of whole milk was consumed ; in others, half 
a litre of whole milk and half a litre of skim-milk or butter-milk. 
The average figures given by the Government Statistical Office for 
farm households for 1933/34 are 381 kilogrammes of whole milk 
per consumption unit per year and 317 kilogrammes of skim-milk. 
In children's homes and holiday colonies, nearly a litre a day of 
whole milk is allowed per child in the summer and in winter slightly 
more than half a litre per child. In a workmen's canteen, where 
2,000 men working on a river-dam were fed, the consumption of 
milk was about half a litre of fresh whole milk per man per day. 

As well as this exceptionally high consumption of milk, the farm 
workers of Latvia have a very much higher consumption of meat 
than Central and Eastern European peasants. The figure given 
by the Government Statistical Office for 1933/34 is 83 kilogrammes 
per adult per year (or 234 grammes a day). l\Ieat is eaten two or 
three times a day in the more prosperous farm households. 

The consumption of butter is also high, 30 grammes per head 
per day being an average figure for farm households. Cheese and 
sour curds are eaten frequently, and herrings are popular, although 
their consumption is tending to decrease as the consumption of 
meat rises. 

1 Prlvnte communication of the Cereal Office of the Ministry of Agrku\ 
ture, Riga, 1938. . . 
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The consumption of potatoes is also fairly high, since they are 
eaten at nearly every meal. An average figure of about i60 grammes 
a day per adult is given by the Government Statistical Office 
for 1933/3-1. Peas, beans and cabbage are also eaten reg~larly, 
and tomatoes are fairly popular in summer. The consumptiOn of 
fruit is said to be increasing steadily but there are no reliable 
figures for its present level. . :· 

The consumption of sugar per consumption unit for the whole 
country was 2-1.7 kilogrammes per annum 1 in 1935/36 (70 grammes 
a day), while, in 1927-1932; it·was 28 kilogrammes. Sugar is a State 
monopoly and the Government is trying by propaganda to raise 
the sugar consumption. 

Central and South-eastern Europe. 

In the Central and South-eastern European countries, the pro
portion of cereals to other foodstuffs in the dietary of the rural 
population is on the average very much higher than in the west 
of Europe. In the Balkans and in Hungary, parts of Czecho-_ 
Slovakia and Poland, bread or other forms of cereal foodstuffs form 
the basis of every meal, and may supply as much as 90% of the 
carboh}drate content of the diet and 70% of the protein content. 
The daily consumption of bread in these countries is often 1 kilo
gramme or more. 

The reason for this high proportion of cereals in the peasant 
dietaries is primarily poverty. Cereals are the cheapest food 
material, since more food value can be produced in the form of 
cereals (especially maize) per acre of land than in the form of other 
vegetable, or animal, products. The Balkan or Central European 
peasant, who has to keep himself and his family alive on the mini
mum of land, therefore lives chiefly on cereals, and the poorest Jive 
on maize, which is the cheapest of the cereals. 

Another factor which has probably contributed to keep up the 
high cons~mption of cereals in all these countries is the very low 
consumptiOn of sugar. As has been said before, in the more 

1 LICHT, F. O. : Wei~Zucku-Stalt.lllt, 1937. 
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industrialised countries, the price of sugar has fallen and the con
sumption risen enormously in the past fifty years, and this increased 
consumption of sugar must have contributed to the decrease 
in the consumption of cereals, since the need for carbohydrate 
foods has rather diminished than increased in recent years, as 
less manual work is performed. 
-. In the Balkan and Central European countries, however, the price 
of sugar has been kept up artificially by the State to provide a 
source of revenue and to protect the home production of beet sugar. 
In Hungary, Yugoslavia, Roumania and Bulgaria, the retail prices 
of sugar are more than three times as much as in England, Swit
zerland, Belgium, Sweden and Denmark, where there is little or no 
tax on sugar. The per caput consumption and retail prices of the 
latter countries make an interesting comparison with those of the 
Central and South-eastern European countries. The following 
table gives the figures for 1935{36 (LtcHT, F. 0. : Welt-Zucker
Stalistik, 1937) : 

Great Britain .....•..... 
Denmark .............. . 
Switzerland •............ 
Hungary ..............• 
Poland ................ . 
Greece ....•............ 
Yugoslavia ••....•...... 
Roumania ••...••.•..... 
Bulgaria ..•............ 

Per caput 
consumption 
(raw value) 

Retail price 
per kilogramme 

(granulated sugar) in : 
Kllogrammes National CUJ'reney Reichsmarks 

54.6 
55.9 
36.1 
12.1 
11.2 
11.2 
5.4 
5.4 
4.0 

4id. 
0.43 krone 
0.40 franc 
1.28 pengo 
1 zloty 

16 drachmre 
13 dinars 
29 lei 
23 leva 

0.22 
0.24 
0.23 
0.94 
0.47 
0.38 
0.74 
0.72 
0.70 

There is therefore an obvious reason for the low consumption 
of sugar in the Central and South-eastern European countries. 
The p"rice in these countries is too high for sugar seriously to com
pete with cereals as a source of carbohydrates in the dietary of the 
peasants, as it has done in the diets of the general population· of 
the more industrialised Western European countries, where the 
price of sugar is lower and the purchasing power of the average 
worker is higher. 

Apart from bread, the diet of the Balkan countries is usually 
very poor, consisting of beans, cabbage and small amounts of potato, 
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garlic or onions (and fresh vegetables and fr~ts only in sum~er), 
a certain amount of goat-milk cheese, very httle meat, sometimes 
a small amount of milk, no butter and very rarely eggs. The diet 
is usually very monotonous and poorly cooked. It varies usually 
with the seasons, being much richer in fruits and vegetables and 
often in meat and milk in the autumn. In some parts, for instance 
in parts of Roumania and Yugoslavia, the amount of animal food
stuffs eaten during the short season of plenty in autumn may be 
even in excess of requirements with regard to proteins and fats, 
while, in the late winter and spring, the diet is practically devoid 
of animal foods. In the spring, the poorer peasants in these 
countries are often reduced to a diet of very low calorific value 
consisting only of a limited amount of cereal, dried beans and 
preserved cabbage. It is repeatedly stated that symptoms of 
dietary deficiencies-such as pellagra, rickets, scurvy and nutri
tional anremia-are seen each spring amongst peasant families. 

The energy value of the diet in the most parts of these countries 
is very much higher during summer and autumn, when heavy 
manual work has to be done, than in winter, when the diet is very 
reduced. 

Another important dietary factor which the Balkan countries 
have in common, is the religious fasts which the Greek Orthodox 
peasants observe and during which no foods of animal origin may 
be eaten. The diet during the fasts usually consists of bread, beans, 
cabbage and perhaps potato, and vegetable oils, such as sunflower 
oil, for cooking. The fasts are very long and are usually very 
strictly kept; they consist of every Wednesday and Friday of the 
year, six to seven weeks fast before Easter, six weeks before Christ
mas, and four shorter fasts of eight or fourteen days during the 
year, when oil and fish are permitted. The fasts are kept even by 
quite young children and by pregnant and nursing mothers_. and 
are almost certainly periods of deficient dietary and therefore 8 
considerable physiological strain. During the fasts, the importance 
of "the nutritive value of the bread eaten is even greater than at 
other times, since the other foods eaten are so limited in character. 

The fact that certain symptoms of deficiency diseases are found 
amongst the peasant population of all these countries shows that 
the dietary is in some cases inadequate. It is probable that most 
of these peasant diets are just on the borderline of adequacy, so 
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that any slight decrease in the amount of food available in a house
hold will result in deficiencies which produce visible symptoms. 
For instance, it is reported by the Institutes of Hygiene in Yugosla
via, Hungary, Czecho-Slovakia and Poland that rickets is prevalent 
amongst peasant children, which may well be due to inadequate 
amounts of calcium and fat in the dietary. Again, in Roumania 
and in parts of Yugoslavia, pellagra occurs in the spring amongst 
the peasant population of the maize-eating areas, and it has been 
shown (in Roumania) that this pellagra could be prevented by 
enriching the diet with wheat and animal foodstuffs. In the 
Bosnian villages, mild scurvy is often seen in the spring, indicating 
a lack of fresh foodstuffs in the winter dietary. In Serbia, night
blindness has been reported at Christmas time, and, in the spring
time, rickets, scurvy, nutritional anremia amongst children and 
xerophthalmia and keratomalacia amongst new-born infants, 
showing deficiencies of vitamins A and C and of iron. In Hungary, 
cases of beriberi and also of nutritional anremia have been reported 
from certain villages. 

The general peasant dietary of these countries seems therefore 
to be inadequate (especially in late winter and spring) to give 
definite protection against certain deficiency diseases_ Very few 
investigations of the state of health of peasants have been made, 
but when such symptoms of dietary deficiency diseases as rickets, 
scurvy, pellagra and nutritional anremia are found in one region, it 
is probable that peasants living on very similar diets in other 
regions will also be in danger of suffering ill-health due to these 
same dietary deficiencies. 

The general dietary conditions of peasants in Central and South
eastern Europe have, as we have seen, much in common, but 
although some form of cereal food is equally important as a source 
of carbohydrates (and also of proteins) in all these countries, the 
character of the cereal food varies from one country to another, 
and from one region to another within the same country. In most 
parts of Greece, Bulgaria and large areas of Roumania, Yugoslavia 
and Czecho-Slovakia, the cereal food is wheat bread made from 
wholemeal flour ground by stone mills and baked in earthenware 
ovens. Such primitive bread contains the whole nutritive value 
of the wheat grain, and must be a rich source of vitamin B1, iron 
and phosphorus. 
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In other regions of Roumania, Yugoslavia, and to a l~ss~r ext~nt 

f Bul.,aria Greece and Czecho-Slovakia, the cereal food 1s ma1ze, 
0 

., • 'd Tl eaten either as leaven bread or as mamaliga or porr1 ge. te 
maize grain is also crushed whole in stone mills, but the nutritive 
value of the whole maize grain is less than that of wheat as regards 

protein, minerals and vitamins. . . 
A third type of bread, which is common 10 Czecho-Slovakia, 

Poland and parts of the Balkans is rye bread, which is usually made 
from stone-ground whole grain. Such wholemeal rye bread is 
very similar in nutritive value to wholemeal wheat bread. 

In other parts of Yugoslavia, barley bread and bread made from 
a mixture of cereals is the common bread. 

In all these countries, bread is made from the whole grain, 
whether of wheat, rye, maize or barley, but, in Hungary, the situa
tion is quite diJTerent. The peasants have as poor a diet in Hungary 
as in any of the Central European countries, and yet the great 
majority use only white flour to make their bread. The resulting 
loss in minerals and vitamins is probably a very serious nutritional 
disadvantage, since there is little possibility for the poorer Hungarian 
peasants to compensate for this loss by eating sufficient of other 
foods containing these essential factors. The fact that the loss 
of vitamin B1 does produce ill-health is indicated by the reports 
of beriberi in Hungarian villages. 

BuLGARIA 

Wheat is the most important bread cereal in the country as a 
whole, but maize and rye are almost equally important in certain 
provinces. The relative amounts of each cereal eaten in the whole 
of Bulgaria are cited by the Ministry of Agriculture in a recent 
survey I as 74% of wheat flour, 8% of rye flour and 18% maize flour. 
In the mountainous provinces of Sofia and of Plovdiv (the south
west quarter of the country), there is a higher consumption of rye 
than in the other provinces ; the proportion of wheat to rye flour 
consumed is 50"/o wheat to 36% rye (and 14% maize) in Sofia and 
64% wheat to 28"/o rye (and 8% maize) in Plovdiv province. In the 
provinces of Burgas, St. Zagora and Shumen (the eastern haiC of 

1 Chrbtina MocuEVA : " The Bulgarian VIllage Agricultural Hou•chold 
during 11135/36 ",Sofia, 1938. 
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the country), the proportion of wheat flour consumed is 90% of 
total cereal consumption. In the provinces ~f Vratza and Pleven 
(the north-western quarter of Bulgaria) where the country is mostly 
plain-land, more maize is eaten than in the other provinces, while 
the consumption of rye is negligible (less than 0.2%) ; the propor
tion of wheat to maize flour consumed is 56% to 44% in Vratza and 
76% to 24% in Pleven province. 

Since 1934, the Government has had a monopoly of all cereals, 
and has fixed the retail price of bread and flour. The wheat prices 
are maintained above world prices but no attempt is being made 
to increase wheat production which is tending to decrease in favour 
of other crops, such as fruit and vegetables, cotton, hemp and flax. 
In spite of this the consumption of wheat in Bulgaria has increased 
considerably in the last 15 years. In 1922/23 the per cap!It con
sumption was 3.76 bushels and in 1936/37, 5.97 bushels. 1 

The Directorate for the Pur~hase and Export of Cereals, which 
fixes the prices of cereals, has also established large granaries 
throughout the country, so that after a bad harvest the peasant 
can receive help in the form of cereals (either through the Agricul
tural and Co-operative Bank, or through the Public Calamities 
Fund). 

The State is interested in improving the standard of bread, and 
the Ministry of Agriculture had a department for testing the bread
making qualities of new varieties of wheat which the State has 
introduced into the country. 

The Govemment also largely controls the milling industry and 
has power to fix the degree of extraction of the flour milled. There 
are three principal grades of flour milled in the towns : No. 0, 
which is the most refined white flour and which consists of the 
first 8-10% of the content of the grain ; No. 3·which consists of the 
next 10-60% of the grain; and No.4 which consists of the last 5-6% 
of the grain. The highest grade flour, No. 0, is used for pastries, 
rolls, cakes, etc. ; the No. 3 grade is used for white bread and No. 4 
for brown bread. In Sofia, the relative amounts of these different 
grades milled by the largest flour-mills are as follows : 50% of No. 3 
for white bread, 15% of No. 4 for brown bread and 10% of No. 0 for 
pastry. 

• Wheat Advisory Committee Report, 1938. 

11 
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It is clear from these figures that the majority of bread eaten in 
the towns is white bread. The 'Ministry of Agriculture estimates 
that 80%-90% of the city people eat white bread, an~ si~ce the 
brown bread is cheaper, it is probably the poorest 1~0-20:{, who 
eat brown bread. A small amount of pure rye bread is also made 
in the towns as a speciality. 

Some of the very small towns eat white bread also, while others . 
eat mostly the brown country bread. 

In Sofia, the army bread is made in a special military bakery, 
and the flour used is brown wheat flour. The allowance per soldier 

. is 1 kilogramme of bread per day. 
The retail price of white bread in Sofia is 5 leva per kilogramme, 

and brown bread is slightly cheaper. Maize flour is about half 
the price of wheat flour. Sugar is 22 leva per kilogramme. 

The common country bread of most parts of the "country is brown 
or wholemeal wheat bread. The wheat is ground between mill
stones in primitive watermills in the villages, and the peasants pay 
the miller 5% of the grain he mills for them. The flour milled is 
either HX1'/o wholemeal flour, or flour from which the bran is 
removed-i.e., a flour of 85%-90"/o extractiou. In the large vil
lages, roller-mills are often used instead of the more primitive 
stont: grinding mills, and the peasants' flour is then usually milled 
to 82"/o-85% extraction, 15%-18% being removed as bran. The 
flour is in any case brown flour, containing a fairly high proportion 
of the mineral and vitamin content of the whole grain. 

In districts in which rye is grown extensively, such as parts 
of the provinces of Sofia and Plovdiv, the bread usually contains 
a mixture of wheat and rye flour. Around Sofia, the wheat 
and rye are frequently planted together as a mixed crop and 
are therefore milled together. In some of the mountainous 
regions, on the other hand, rye is the chief cereal crop and the 
bread is then made of rye flour, often mixed with barley or with 
potato flour. 

\Vhere maize is the principal cereal food, it is eaten in the form 
of bread, not as polenta as in Roumania. The poorest regions 

. where cereals have to be imported generally eat maize, while, in 
the wheat- and rye-growing districts, maize is considered to be th 
poor man's food, which is eaten only if the family has not enoug~ 
wheat and rye to last them through the season, 



STUDY ON BREAD 533 

The level of consumption of bread amongst the rural populati.on is 
very high. The recent survey 1 by the Ministry of Agriculture on 
936 farm households from different parts of the country shows that 
an average of 72% of the energy value of the diet is provided by 
bread and flour. In contrast to this, meat provides only to;~. 
dairy produce and eggs 6%, vegetables 5%, fruits 4%, wine and 
spirits 2% and sugar and rice only 1%. · The average quantities 

• consumed per year per consumption unit are gi'en as follows : bread 
and flour 352.7 kilogrammes, meat 27.5 kilogrammes, fish 0.5 kilo
gramme, lard 4.9 kilogrammes, butter 1.1 kilogramme, vegetable 
oils (sunflower oil and others) 5.7 litres, milk 67.6 litres, cheese 
9.5 kilogrammes, eggs 71, sugar 2 kilogrammes, rice 2.7 kilogrammes, 
fresh vegetables 109.5 kilogrammes, legumes 13.3 kilogrammes, 
potatoes 17.5 kilogrammes, fresh fruits 24 kilogrammes, grapes 
81.6 kilogrammes, wine 30.5 litres. Of these foods only about 17~ ~ 
(by value) were bought from the stores while 83% were home-grown. 

It will be seen from these figures that bread is by far the most 
important foodstuff, and must provide a high proportion of the 
total proteins of the diet as well as supplying the greater part of 
the energy value. The milk consumption, which is about a fifth of 
a litre per day per consumption unit, is higher than in many parts 
of the Balkans. It is probable that much of this milk is drunk as 
sour milk or yoghurt. The meat consumption is low, but again it 
is higher than in many other parts of the Balkans ; it is usually 
eaten once or twice a week. The yearly consumption of fresh 
vegetables (109.5 kilogrammes) and of fresh fruits and grapes 
(24 and 82 kilogrammes) is also relatively high, which means a 
higher average mineral and vitamin intake than many peasant 
dietaries. The potato consumption is unexpectedly low. 

It is interesting to note the extremely low consumption of sugar, 
2 kilogrammes a year. This is undoubtedly due to the very high 
price fixed by the State (22-24 leva per kilogramme), 70~~ of which 
is tax. In the village stores, sugar is usually bought at a few lumps 
at a time. . This is considered by the nutrition experts of the 
1\Iinistry of Agriculture to be a disadvantage from the physiological 
point of view, since the average peasant cannot buy en,'ugh sugar 
to preserve his fruits for winter use. 

I C. l\IOCHEV"• /OC. Cit. 
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With regard to the winter dietary, it may be noted that the 
l\linlstry of Agriculture bas started a scheme to introduce home
canning of tomatoes and other vegetables to provide the peasant 
family with vegetables for winter use. 

In general, it seems that the Bulgarian peasants' diet may be 
adequate in spite of the very high proportion of bread which it 
contains. The tradition for cultivating vegetables seems to have 
kept the general dietary much richer in these protective foods than • 
is the case in other Balkan countries. It is said in Roumania that 
in villages on the frontier between Bulgaria and Roumania, the 
Roumanian half of the population often develops pellagra, while the 
Bulgarians in the same village with the same cereal basis of the diet 
(maize) do not succumb, presumably because they grow and eat 
more vegetables. 

GREECE 

Greece is primarily a wheat-eating country, and, although 
largely agricultural, most of the wheat is imported, since the 
greater part of the country is too mountainous for growing wheat. 
Since the world war, the Greek Government bas made special efforts 
to encourage the production of wheat both by increasing the area 
under cultivation and by increasing the yield per acre. Since 1929, 
when Greece first began to feel the effects of the world crisis, the 
Government has tried to regulate the production, trade and prices 
of wheat by pooling surpluses, and fixing stable and remunerative 
prices to counteract the fall in volume and value of Greek agricul
tural exports. Wheat production has been increased by guaran
teeing fixed prices to producers above the world price level, by 
compulsory milling quotas, and by high tariiTs and indirect aids to 
growers such as tax abatements. 

The per caput consumption of wheat is estimated to have risen 
in Greece since 1914; the International Wheat Advisory Committee's 
report of 1938 gives the following figures 1909-1914, 2.86 bushels 
per head per year; 1930/31,4.90; 1936/37, 5.17 •. 

The consumption of other cereals, such as barley and rice, is of 
very minor importance in the Greek peasant's dietary. 

The bread of Greece is wheat bread, white in the towns and 
v.·holerm;al in the country, and, in the case of the peasants, it forms 
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a very important proportion of the diet. White bread is slightly 
more expensive, and, in some of the well-to-do villages, as well as the 
towns, white bread is eaten rather than wholemeal. For instance 
in Macedonia, the flour-mills of Salonika mill white flour (of over 
70% extraction) for sale in Salonika and in some of the more pros-

. perous villages near by, and wholemeal flour of about 92% extrac
tion for sale in the majority of villages. Three times as much 
wholemeal as white flour is milled, and the millers reckon that, 
while Salonika uses practically only white flour, the majority of 
villages consume at least nine times as much wholemeal as white 
flour. 

Apart from the flour bought from the mills, mu<;h of the bread 
of the peasants is made from wholemeal flour ground in the villages 
by primitive stone mills or even ground by hand. Whether or not 
the peasants grind their own grain, depends on the price of wheat 
at the moment. When the wheat prices are high, the peasants 
tend to sell their grain and buy flour from the mills. They buy 
mostly wholemeal flour, sometimes with a small proportion of white 
flour. When the wheat prices are low, they eat their own grain 
milled in the villages. Thus the villager's bread is sometimes 100% 
wholemeal bread containing all the germ and bran, and at other 
times it will be a brown bread made from brown flour of 92%-95% 
extraction containing less of the germ and bran. 

The composition of the bread of the villages is further varied 
because the wheat flour is often mLxed with maize or barley during 
bad seasons, and with a little white wheat flour in good seasons. 
In particularly bad seasons, maize bread may even be eaten instead 
of wheat bread for part of the year. To summarise, one may say 
that, in any study of the diet of the Greek peasant, it must be 
noted that the bread eaten will probably be wholemeal wheat bread, 
but may from time to time be a mixture of wholemeal wheat flour 
with some white wheat flour, with barley or with maize according 
to the relative cheapness of the difTerent cereals at that particular 
time. • 

The bread of the 1\lacedonian peasants (which is probably typical 
of most of Greece) is baked at home in earthen ovens. It is made 
with leaven rather than with a prepared yeast culture, baked for 
two hours, and made once a week. After two or three days, it 
often tastes sour, but, when fresh, may taste very good. The Greek 
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wheat is said to have poor milling and baking qualities,• but, for 
home-baked wholemeal bread, it appears to be adequate. 

The general consumption of sugar is very low ; in grape-growing 
regions sweet grapes are used as a sweetening syrup in winter 
instead of sugar. The per caput consumption for the whole country 
was 11.3 kilogrammes in 1935/36,1 but, in the poorer peasant 
households, it is certainly much lower than this. 

The general dietary of the Greek _peasant is typically a very 
simple one, bread being eaten at every meal and forming the basis 
of the diet. Beans are probably the second most important food
stuff, bean soup being the traditional soup of Greece. The potato 
consumption is not very high ; the chief fresh vegetables are garlic, 
onions and cabbage, with some tomatoes and fruits in season. 
Olives are an important item in certain parts of Greece. 

Meat consumption is very low, meat being regarded chiefly as a 
luxury food for feast days, and milk is given only to young children 
and invalids. Cheese made from sheep's milk is the chief animal 
foodstuff in most parts--e.g., in villages near Salonika-or fish in 
some coastal villages. 

The dietary may be adequate when it contains sufficient" whole
meal bread, cheese, garlic, onions and cabbage and fruits in summer, 
but it is likely to be deficient in winter when these foods tufTs become 
scarce. The level of nutrition is further lowered by the very long 
religious fasts which occur three times a year, and last, in the case 
of the Lent fast, for forty days. During the fasts, no animal 
foodstuff may be eaten, and the diet consists of bread, beans and 
other vegetables. It is probable that, during these periods, there 
is a deficiency of high-dass proteins and fats, and that the diet 
becomes inadequate in energy value. 

No dietary surveys or enquiries into the state of nutrition of the 
Greek peasants have yet been made, but dietary deficiencies are 
suspected in Macedonia on account of the widespread anremia 
found in women-. g., in_ patients of the hospital at Salonika. It 
is of course impossible to. say how far this anremia may 'be due to 
malaria and how far to faulty diet. It is the custom in Macedonia 
and other parts of Greece for peasant women to nurse their children 
up to 2 or 3 years of age in the hope of preventing further pregnancy, 

1 Wheat Ad vlsory Comml ttee Report, 1938. 
1 

LICHT, F. 0. : W<U·ZW:k<r-Slaliallk, 1937, 
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and this may be an excessive drain on the mineral reserves of tbe 
mother. It is found in the Salonika hospital that the anremic 
condition of women patients often improves if the woman stops 
nursing her child, and returns if she recommences the practice. 

HUNGARY 

Wheat is the chief cereal and the chief export of Hungary, and 
the bread of the whole country is almost exclusively wheat bread. 
The Government has been constantly concerned in devising means 
of improving the quality of the wheat and assisting producers by 
reduced freightage rates, easy credit and so on. Hungarian wheat 
used to command the top price for European wheat, but has now 
to compete with the hard wheats of Canada, America and Australia. 

The per caput consumption of wheat in the country as a whole 
has increased in the past twenty years, from 4.36 bushels per annum 
in 1909-1914 and in 1922/23 to 5.52 in 1936/37.1 

Milling is mostly done by large roller-mills which produce the 
following grades of flour : No. 0 of 0.34%-0.400/o ash content (dry 
weight basis), No. 2 of 0.40%-0.45% ash, No. 4 of 0.53%-0.600/0 ash, 
No. 5 of 0.61%-0.70% ash, No. 6 of 0.80%-1.15% ash and No. 7 
of 1.50%-1.90% ash.1 

A number of intermediate grades such as : Nos. 6!, 7!, 7i are 
also made. Of the chief grades, Nos. 0-2 are used for the finest 
white bread, No. 4 is used for the common greyish-white bread, 
No. 5 is made into half-brown bread, and No. 6 into real brown 
bread, which is the cheapest bread, the price being regulated by the 
Government in the interests of the poorest people. 

Both for towns and country districts, the flour which is produced 
in the greatest quantity is the grade No.4, for the common greyish
white bread ; next in amount come Nos. 0-2, for fine white breads 
and rolls and pastries, while Nos. 5 and 6, for the half-brown and 
brown breads, are required in very much smaller quantities..• 

The lower grades, Nos. 6l and 7, are sometimes used for m'lking 
so-called wholemeal bread, but this is nry little consumed and is 
practically only made for certain institutions.• 

' Wheat Advisory Committee Report, 1938. 
• U.S. Dtpl. of Agricu/lun Bulltlin, 35, 1936, 
• Informution from large Budapest flour-mill, July 1938. 
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Blt>aching or the addition of any chemicals to flour is strictly 
forbidden in Hungary. 

Baking is generally of a high standafd. The Hungarian wheats 
produce flour of a good baking quality, and the art of bread-making 
has been highly developed for hundreds of years (e.g., in 1673, an 
English traveller reported the bread in Hungary to be the best in 
Europe).l The commercial baking technique has, in general, kept 
to the old traditions of home baking, and still produces the various 
distinct types of bread which are called after the towns or district 
of which they are characteristic. 

In the larger towns, the bakeries of the modern factory type 
produce most of the bread, while, in the smaller towns and villages, 

· most of the baking is done by the small type of shop bakery. In 
the country districts, home baking is usually practised, but the 
housev.ives sometimes bring their dough to the village bakery to 
be baked. 

The usual baking procedure for the common greyish-white bread 
is a quick fermentation method with sour dough as leaven together 

· with about 1% of yeast. The home-made bread in the villages is 
baked every week or every fortnight. It is made with sour dough 
and yeast, and is baked in the form of large loaves of 5 or 6 kilo
grammes weight. 

In certain parts of Hungary, it is the custom to add 20%-25% of 
boiled potatoes to the flour. This makes a good tasting bread 
which keeps moist longer than pure wheat bread, and although it 
reduces the calorie and protein nitrogen content of the bread, it is 
considered by some authorities to be an advantage as regards 
mineral vitamin and essential amino-acid content.l 

A certain percentage of mixed rye and wheat bread is also made, 
the mixture usually being one-third of rye to two-thirds of wheat 
flour. Such bread is popular with a small number of well-to-do 
people in the towns and in some of the villages of German origin, 
but, in the typical Hungarian villages, the addition of rye to the 
bread is taken to be a sign of poverty. Only when the supply of 
wheat is becoming scanty, either due to a bad crop or in cases of 
great poverty, will the peasants mix rye or maize flour into their 
bread. 

• DAots, L. : Eguulg, 1937 
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Bread is unquestionably the basis of the Hungarian peasants' 
diet. It is eaten at every meal, and usually provides about 50% of 
the energy value of the diet. In a survey made near the Tisza, it 
was found that the percentage of calories derived from bread was 
the greater the Jess land the peasant owned; for those with one acre, 
bread provided 66% of the energy value of the diet, while for pea
sants with ten or twenty acres, only 22% of the calories were derived 
from bread.l 

In a dietary survey of five small farmers' families and two poor 
artisans' families in 1934,1 it was found that bread and other flour 
dishes provided between 62% and 8~% of the energy value of the 
diet, while potatoes provided from 3% to 18%, green vegetables up 
to 5%, dried vegetables up to 8%, and fruit up to 200/o. 

The actual quantity of bread consumed daily is about 750 
grammes to 1 kilogramme in the relatively rich wheat-producing 
regions, and may amount to 11 kilogrammes per day in the summer ; 
but, in the poorer districts, the per caput consumption is more often 
l kilogramme or less, and, in Godollo, near Budapest, daily aver
ages of 277 grammes and 375 grammes per head have been found, 
accompanied by low levels of calorie intake.• 

The rest of the diet generally consists of vegetables such as 
potatoes, dried peas and beans, cabbage and onions, a small 
amount of very fat pork and a variety of flour dishes. In summer 
and autumn, the diet is greatly improved by the addition of fresh 
fruits, such as melons, grapes, cherries, pears, apples, etc., in 
regions where these grow abundantly, but in a survey in Csongrad 
(covering 26,363 people of whom 80% were agricultural), 45% of 
the families had no fresh vegetables and 43% no fruit during the 
months of May and June.• 

Raw paprika and tomatoes are also important additions to the 
summer diet, and are sometimes also preserved in vinegar or in 
salt for winter use. 

The consumption of milk is very low in most parts of the country, 
and meat is only eaten once or twice a week by the average peasant. 

• DAnis, L. : Eg<'szseg, 1937. 
I ScHEFF, DABIS, L., & lvANOVJcs, G. : Htallh Politics Rtvitro, 1931, I, 295. 
I DABIS, L. : Report to Hungarian National Committee tor Public Nutrition, 

1938. 
• l\IEszARos, G. : Neptgls:segagy, 1936, No. 4. 
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Eggs, butter and poultry are very rarely eaten, excrpt on feast 
days. 

The consumption of sugar for the whole country is about 12 kilo
granunes per head per year,t but, in the villagrs, it is much less 
than this, and varies, with the amount of land owned by the peasant, 
from 1.3 kilogramme per head per year in the case of the landless 
peasants, farm-hands and those. with less than five acres to 3.7 kilo
grammes in the case of_ peasants with from ten to fifty acres. 1 

The general dietary appears similar in its limitations to the typical 
peasant dietaries of the Balkan countries, but there is one important 
diiTerence, the bread eaten in Hungary is white bread, while that 
of the Balkan peasants is generally wholemeal bread, whether of 
wheat, rye, barley or a mixture of cereals. The Hungarian peasant 
is therefore likely to be provided with considerably less vitamin B1 
(and possibly Iron) than the Greek or Bulgarian peasant who eats 
a similar diet with wholeme.al wheat bread. A shortage .of vita
minB1is to be expected from considerati9n of the Hungarian peasant 
diet, and the fact that a few cases of beriberi have been reported • 
in villages in the Bekes district suggests that there may be a latent 
state of B1 hypovitaminosis amongst the peasant population. It 
has also been suggested for other parts of the country that much 
of the so-called rheumatism seen amongst peasants may be a mild 
form of B1 hypovitaminosis,• but it must be noted that definite 
cases of beriberi have very rarely been reported in Hungary, so that 
further research into the question is necessary before any general 
conclusion can be drawn as to the adequacy of the diet with regard 
to vitamin B1• · 

LITHUANIA 

In Lithuan!a, 85% of the population is engaged in agriculture, 
and ~bout 6-t Yo of the arable land is devoted to cereals. The pro
duction of wheat and rye is usually sufficient for domestic consump
tio~, with occasional surpluses and shortages.• Rye is the pr~domi
natmg bread cereal. 

1 
LICHT, F. 0. : WeU-Zucku-Stalialik, 1937. 

19;8~ABIS, L.: Report to Hungarian National Committee for Public Nutrition, 

• GARA>JviiLOYI, Dr. K. : NlpeguuigOgy 1936 Noa 10 d 15 
• DAaJa, L. : Eguulg, 1937. • • • an • 
• Wheat Advlaory Committee Report, 1938. 
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The production and utilisation of wheat is only about 30% of the 
total wheat and rye production and utilisation (1929-1933), but the 
proportion of wheat to rye is increasing.1 

The per caput human consumption of wheat has increased from 
1.30 bushels per annum in 1924/25 to 2.61 bushels in 1936/37.1 

In 1929, a system of fixed prices was introduced to prevent too 
sharp a rise in the domestic price of cereals following the poor 
harvest of 1929. Since 1930, the Government has purchased wheat 
and rye at fixed prices through the Central Society of Agricultural 
Co-operatives, and has established a grain reserve.• 

PoLAND 

The principal bread cereal in Poland is rye, and wheat is the 
second most important ; barley, buckwheat and millet are also 
consumed to a much lesser extent, usually not in the form of bread. 
Official figures of consumption published by the Central Statistical 
Office in Warsaw• show that three times as much rye as wheat is 
eaten, and that this proportion, and also the level of consumption 
of both cereals, has remained fairly constant in the past twenty years. 
The consumption of rye (159 kilogrammes per caput in 1934) is the 
highest in Europe, and the consumption of wheat (48 kilogrammes 
per caput in 1934) the lowest. 

Poland is an exporter of rye and to a lesser extent of wheat, and 
the production of these ce;reals has been maintained by Govern
ment assistance in the form of reduction of indebtedness, of ta.xes, 
of transport rates, of industrial prices, and by protective tarifis on 
imported cereals. The price of bread, together with that of sugar, 
meat, fat and dairy produce, is controlled, and the milling extrac
tions for flour are fixed by the 1\Iinistry of Agriculture each year or 
even two or three times in the year. The average extraction 
usually pern1itted is 70% to 80%. 

The bread of the cities is mostly made from greyish rye flour of 
G5% extraction, with or without some admi.,.ture of wheat flour, 
and from dark rye flour of 95% extraction. A certain amount of 
white wheat bread is made from flours of i0%-i5% extraction, and 

• V.S. Dtpl. of Agricullurt Bulltlin, 535, 1936. 
1 Whent Advisory Committ~e R~port, 1938. 
1 Ptllt annuairt slatisliqut dt Ia Polognt, 1937, Warsaw. 
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lu.xury rolls are made with more refined wheat flour of 65% extrac
tion and with the addition of butter and sugar. In Warsaw, the 
lar<>e bakeries bake at least five times as much rye bread as white 
wh~at bread. The city workers eat dark rye bread and coarse low
grade gruels, and the wealthier classes in the cities also eat a good 
deal of black bread. The army bread is made from rye flour of 82% 
extraction. 

Dietary surveys have shown the level of consumption of bread 
and flour in the towns to be from 157 to 208 kilogrammes per head 
per year for workers and 103 to 195 kilogrammes for intellectual 
workers. Amongst the rural population, the consumption is cer
tainly higher, but no figures are available. 

Black rye bread is the typical bread of the rural population (which 
is 70% of the total population of Poland), and the flour for this 

: home-baked bread is usually stone-ground in old-fashioned wind
driven flour-mills, so that it is 100% wholemeal flour. 

Richer peasants may mix some white wheat flour in their bread, 
or have their rye milled to 65% extraction, but this is unusual, 
except in parts of western Poland, where 65% rye flour mixed with 
wheat flour is the common bread mixture. White wheaten bread 
is only baked three or four times a year for feast days in most parts 
of Poland. A little rice is eaten, and noodles, macaroni and other 
wheat flour dishes are used to a certain extent. Barley is used for 
soups and other dishes, and, in some less fertile parts of the country, 
buckwheat is eaten by the poorest peasants in the form of a stilT 
porridge. The country bread is usually made with leaven rather 
than yeast and is baked in the home every one or two weeks. There 
is a tendency now, however, for village bakeries to become more 
numerous. 

Bread and other cereals constitute at least 60% of the diet of the 
rural population, and the second largest item is potatoes, the con
sumption of which is higher in Poland than in any other country 
of Europe-e.g., 768 kilogrammes per caput in 1934.' The con
sumption of meat and animal fats is low, since these foodstuffs are 
exported, and the source of fat is usually a vegetable oil, such as 
rapeseed oil or sunflower oil. It seems that appreciable quantities 
of buttermilk and skim-milk are consumed in some parts, which 

1 Petit annualre llall11ique de Ia Potogne, 1931. 
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would provide a good source of animal protein. Cheese may also 
be an important item in the diet. Green vegetables and fruits are 
not much eaten, but their consumption is said to be increasing as a 
result of the instruction and help in growing them given by agri
cultural instructors in the villages.l The diet may be adequate 
where sufficient sliim-milk and cheese are consumed, but is probably 
very poor during the religious fasts and amongst those peasants 
who have no skim-milk and cheese. 

The consumption of sugar is low, 11.5 kilogrammes per caput 
in 1935/36,1 and no attempt is made, as in some Balkan countries, 
to increase it, although the sugar trade is under State control. 

RouMASIA 

The chief cereals for human consumption in Roumania are maize 
and wheat. The production of maize is greater than the production 
of wheat in the old Kingdom and in Bukovina in the north, while, 
in Transylvania and Bessarabia, about equal amounts of each are 
produced.• In Bessarabia, and in Dobruja in the south-east, there 
is also an extensive production of barley, but this is not used to 
any great extent for human consumption. •Rye and oats are pro
duced to a much lesser extent. 

Since the· world depression the Government has made great 
. elTorts to maintain the production of cereals by State aids such as 
price stahilisation, land improvement, reduction of railway rates 
and erection of storage elevators, etc. In 1936 and 1937, the 
Government purchased wheat at a fixed price, and, since 1931, 
export premiums on wheat have been paid.' 

The per caput consumption of wheat has varied considerably since 
1909-1914, when it was 4.25 bushels per year, to 193Gj37, when it 
was 3.43 bushels.' 

The milling of wheat flours is partly controlled by the Govern
ment, the proportions of the different grades of flour to be milled 

1 Information from Institute of Hygiene, \Varsaw. 
I LICHT, F. 0. : Wt/1-Zurker-Stalislik. 1937. 
1 Album •la/islique de l"agrirulluN! en Roumanie, l\Iinistere de I'Agrirulture 

et des Domnlnes, Bucharest, 1929. 
1 Wheat Advisory Committee Rrport, 1938. 
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bein•' speci!l.-d. Bakeries are required to have an on1cial Jl<'rmit 
and ~re subject to r.-gulations of the Commission of Ily gicne ns to 
hours of work, machinery and cleanliness. 

The retail price of bread is fixed by the municipal authorities 
in each town. It is relatively low, and is the clwapest energy 
foodstuff in both town and country districts. Brown brea•l is 

somewhat cheaper than white. 
In the towns, every family with an average income ust•s white 

wheat bread. Brown bread is eaten by the poorest famili.-s and 
by the servants. Yery little rye bread is made, except in southern 
Roumania, where mi:.,.ed crops of rye and wheat are grown. Some 
of the wheat bread bas an addition of potato starch, a custom which 
is very common in Transylvania. 

The quantity of bread usually eaten is very high. The army 
ration allows 1,100 grammes of brown wheat bread (SO'' 0 extraction) 
daily per man ; and the usual allowance for school-children of from 
8 to 10 years is 250 grammes of bread for breakfast alone. In 
Bucharest, dietary questionnaires of poor families show that rather 
more than half a kilogramme of wheat bread is usually eaten 
per head per day, while about half the families studit•d ale 1 to 
1! kilogrammes of maize per head daily. The rest of the dil'tary 
in these families was made up mostly of potatoes, beans and 
cabbage, with meat once or twice a week, usually only a very 
little milk for children, and most frequently no fruit at all. 
The sugar consumption was very low, being of the order of a 
quarter to half a kilogramme a week for families of eight and ten 
persons. 

Amongst the rural populations of most parts of Houmania, where 
maize forms the chief food, the dietary is very poor. The maize 
is ground at the village mills, which are usually water-driwn stone
mills, of which there are about 14,000-15,000 in the country. The 
cornmeal is then simply cooked with water to form a stilt cornmush, 
" mamaliga ",which is eaten at every meal. It seems that ll kilo
grammcs a day is a usual allowance, and during the strenuous work 
of harvesting, as much as 3 kilogrammcs is often eaten. Wholemeal 
wheaten bread is baked for feast days a few times a year from wheat 
milled in the village mills. In the vicinity o[ a town, peasauls may 
buy wheat bread once or twice a week ; this is usually brown bread 
but may occasionally be white bread. 
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It was found in a recent village survey 1 of fifty families that 
wheat and rye provided 37.7% of the carbohydrates and 3U% 
of the proteins of the diet, while maize provided a further 51.5% 
of the carbohydrates and 35.3% of the proteins of the diet. Thus 
altogether cereals accounted for 89.2% of the carbohydrates, 69.4% 
of the proteins and 75% of the energy value of the total diet, and 
the diet consisted of 72.5% carbohydrates, 16.9% fats and 10.6% 
proteins (of which 22.3% only were animal proteins). 

Sugar production is a State Trust, and owing to the high price 
set by the Government to encourage the production of beet sugar, 
the consumption of sugar is very low. The retail price in Rou
mania (32 lei a kilogramme) is about ten times the world price, and 
is much too high for the peasant population to buy what in Western 
European countries would be considered a normal amount of 
sugar. According to lVe/t-Zucker-Slalislik, 1937, the consumption 
of sugar for the whole of Roumania is about 5! kilogrammes per 
head per year. With Yugoslavia, this is amongst the lowest levels 
of sugar consumption in Europe-only Bulgaria, Turkey and Albania 
having lower levels. 

The rest of the dietary usually consists chiefly of beans, some 
potatoes (especially in Transylvania), cabbage, beetroots, carrots, 
onions, and a cr;1:ain amount of cheese with milk during certain 
periods of the year only. 1\leat and eggs are eaten very rarely, 
except for very small amounts of fat salted pork which is used more 
or less as a flavouring ; a little fish is consumed at certain seasons. 
\'rgetable oils are used for cooking, mostly sunflower and hempseed 
oil. Rutter is very rarely eaten. 

In the preparation of soups, the peasants fairly frequenlly use 
a product known in noumania as "borch ", which they prepare 
from a fermentation of bran. This preparation may provide 
vitamins B1 and R2• 

The diet is further impoverished by the long religious fasts ·con
sisting of seven weeks before Easter, six weeks before Christmas 
and two weeks before St. Peter's and St. Mary's feasts, and, besides 
this, Wednesday and Friday of each week. The diet during the 
fa~t includes no food of animal origin and usually consists of maize 
and beans, with onions, peas, potatoes or prunt'S. 

• GEoRoi'sco, D. C. : L'lnslilul social roumain, lluchurest, 1!136. 
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The dietary varies considerahly in nutritional value according 
to the season. From the point of view of calories, it is lowest in 
autumn, and highest in summer during harvest work. The animal 
protein and fat content is high only on feast days ; otherwise, very 
low. At other times, the vegetable protein content is fairly high, 
but the fat content Vt!ry low. The main deficiencies of the diet are 
probably calcium, high-class proteins, fat and vit.1min ll;.~. 1 The 
state of nutrition is certainly poor in the maize-eating regions, as 
the great frequency of pellagra is sufficient to show. 

YuGoSLAVIA 

In Yugoslavia, the chief cereals used for bread-making varies 
from one part of the country to another. l\laize and wheat are 
the most important cereals of the greater part of the country, the 
plain lands of the north-eastern and the extreme south-eastern parts 
of the country being the chief wheat-growing areas, while the rest 
of the country mostly eats maize, with the exception of much of 
Herzegovina and the inland districts of Dalmatia, where barley is 
the chief cereal. Hye predominates in the extreme north-western 
parts of Slovenia and in certain other mountainous regions in the 
south-east. In some regions, a mixture of cen~.als is commonly 
used for bread-making, often including oats and millet as well as 
the four main cereals mentioned above. \Yheat and maize are 
important exports, barley and rye are grown chiefly for home 
consumption. 

The per caput consumption of wheat for the country as a whole 
has fluctuated considerably in the past twenty years. In t!)O'J-1911, 
it was 4.61 bushels a year; in 1922/23, only 2.!)8 bushels ; in 1 !)30,'31, 
it had risen to 4Ji9 and, in 1936/37, it was again down to ·1.17 
bushels.• It seems that a large portion of the peasant population 
eat wheat when th~y can aiTord it and maize when tl&e wheat is 
scarce or expensive. 

In 1 (J30, the Government tried to maintain pric('s for domestic 
wheat ahove export market prices, and, in 1931, estahlishcd com
plete monopoly of buying, selling and exporting of cereals to ensure 
a fixed price to producers. Since then, the home market (in 1 (!32) 

1 
AYKROYD: Arch. roumainu de path. exp!r. e/ de microbioluyie 193' 8 407 

. ' Wheat Advhory Committee Heport, 1\I:JH. ' "• ' • 
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and later the export market (1933) have been freed, but the Govern
ment still endeavours, through the Privileged Export Company, 
to keep· prices sufficiently high for the peasants to sell their grain 
with profi t.1 

There is also a law in force (since 1931) to authorise the police 
to fix maximum retail prices for foodstuffs to protect the consumer 
against excessive prices. The profit made by selling foodstuffs 
must not exceed 25%, and all measures taken to increase prices by 
withholding foodstuffs, speculating, etc., are punishable under this 
law.J 

The chief problem of the Government with regard to cereals is 
to provide sufficient cereals for the non self-supporting areas of 
Yugoslavia. These are mostly in Montenegro, Herzegovina, Dal
matia and, to a lesser extent also, in Bosnia, Croatia and Slovenia. 
These districts do not produce as much as 1 kilogramme of cereal 
per head per day for both human and animal food together, and the 
production of potatoes or of cattle, industrial plants, wine or fruit 
is not sufficient to compensate for this shortage of cereal crops. 
Such districts in which there is not sufficient land to support the 
population contain 21 million people, and Government assistance 
has to be given in the form of free maize or wheat, and by reduced 
railway transport rates for cereals carried from the producing 
districts. In spite of these measures, the retail price of maize is 
100% higher and of wheat 75% higher in Montenegro than in the 
producing areas in the north-east. 

In the large towns, the bread is mostly made from low-grade 
wheat flours, which give either brown or whitish bread, usually 
baked in small bakeries. The army ration is 1 kilogramme of pure 
wheat bread per head per day. 

In the plain-land north of Belgrade, which is the chief wheat
growing area, the peasants eat home-baked wheat bread, made 
either of low-grade whitish flour or of wholemeal flour, depending 
on their prosperity. The peasants take their wheat to the village 
mills, and where these are roller-mills the richer peasants will have 
their wheat milled to a whitish colour, while tl10se with less wheat 
have it milled as wholemeal. Those peasants who have no wheat, 
bring maize to be ground to a coarse flour which they make into 

I Note rrom Dr. Edo liiAIIKOVJC (Heud or the Privileged Export Compnny in 
Dcll!rade) to the Financial Section or the LeaGue or Nations, 1936.. 
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bread. If the wheat crop is poor and the wheat docs not last all 
the vear, most of the peasants eat maize, while the few richer ones 
bll\." white wheaten bread. It is thcrl'fore impossible to conclude 
th;t the bread of any one village will be the same at all times of the 
vear. 
· In a village (Ripanj) of about 6,000 people near Belgrade, the 
village hakery sells whitish bread of wheat flour, while, in th~ poorest 
houses, only home-made maize bread, and, in the richer housrs, 
both maize bread and brown home-made wheat bread are raten. 
The school-<:hildren of the village bring for their midday mral a 
Iaroe slice of maize bread in most cases, or whitish wheat bread in 

"' a few cases. In addition to this, some of the children, but by no 
means all, bring some sheep's milk cheese ; the others have only 
bread. 

In the north-west, south-east and centre of the country, maize 
is the chief bread cereal. On the Croatian coast and in parts of 
Dalmatia, the maize is eaten as polenta rather than bread. 

In the villages north of Zagreb, for instance, the bread is made of 
maize with 20%-30°~ of either wheat or rye added. But, during 
part of the year, if wheat is plentiful, a brown bread of mixed wlwa t 
and rye flours may be made instead. 

In the more immediate vicinity of Z::tgreb, the bread is typically 
of maize with some rye added. This is a heavy bread, but quite 
good tasting. It is baked once or twice a week with leaven. White 
wheaten bread is bought from Zagreb occasionally as a luxury. 

On some of the islands ofT the Croatian coast cereals have to he 
brought from the mainland, and many diiTcrent sorts of bread arc 
made, white wheat bread, hard wheat crisp bread, and half wheat 
and half maize bread. Maize in the form of polenta is eaten more 
than bread and macaroni is very popular. (It may be noted here 
that on some of the islands the teeth are said to be especially bad, 
ri~kets ~cry prevalent and gall-stones frequent, indicating a had 
diet. Little fish, meat or milk, and inadequate amounts of goat's 
chee~e and vegetables are eaten.) 

In the south-west of Croatia, an unleavened !Jread of wheat and 
maize is made . 

. In Slovenia,. the hread is dark rye bread in the north, and a 
~mxture of maiZe, oats, harley and millet ncar Ljubljana. !\laize 
m the form of polenta is often also eaten at the morning meal. 
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In large areas of Bosnia and Herzegovina, either pure barley 
bread or a mixture of barley and wheat bread is made. 

In the hilly country, near Banja Luka, where living conditions 
are extremely primitive, the bread is made of maize and millet. 
The rest of the diet consists of beans, sour cabbage, sheep's or goat's 
cheese, some milk and eggs, very rare)~ meat and no fruit. (Prunes 
are grown only for making spirits.) 

In general, it seems that the dietary of the peasants throughout 
Yugoslavia is similar in character to that of the other Balkan 
countries. Bread and other cereal dishes form the basis of the diet, 
and beans, cabbages and potatoes are the other staple foodstuffs. 
Goat's-milk cheese, meat and fruits are eaten in varying amounts. 
In autumn, the diet is usually much richer in these foods than at 
other times, and the requirements of animal proteins may even be 
exceeded. In the spring, the diet is at its poorest, and the supplies 
of meat, cheese, fruit, potatoes and even wheat are often finished, 
so that the peasant family often lives on little more than maize 
in the late winter and spring.I 

In most parts, the consumption of milk and eggs is very low, 
except for a short period in the autumn, when the consumption 
may increase. The diet is therefore very poor in animal foods for 
the greater part of the year, and is further impoverished in Serbia 
by the long religious fasts, during which no animal food at all is 
allow~d. These fasts consist of six weeks before Easter, six weeks 
at Advent, eight to thirty days for St. Peter's fast, and three shorter 
fasts in which oils and fish are allowed. Besides this, every "'ed
nesday and Friday of the year are partial fast days, when no fat 
is eaten. 

After the long Lent fast, symptoms of nutritional deficiencies are 
said to be prevalent amongst the peasant children. Dr. lvA;o.;;Jcl 
states that rickets, scurvy and nutritional anremia in young children, 
and tetany, sclerophthalmia and keratomalacia in new-born infants 
are found in Serbia during the spring fasts. He also says that 
night-blindness is frequent amongst peasants around Christmas 
time. In the villages near Banja Luka, mild cases of scurvy and 
pellagra have also been seen in the spring ; and near Zagreb rickets 
amongst peasant children is reported to be prevalent. 

1 Unpublished report by Dr. IVANlc, of the Ministry of Health, Bt•lgrade, 1937. 
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In spite of tlwse symptoms of dl'ficiencil's in the dietary, it is of 
intt'l'\'st that, in the maize-eating areas of Yugoslavia, there is not 
such a high incidence of pellagra as in the maize-eating regions of 
Roumania. It seems that the Yugoslav peasants' diet may contain 
more of other foods which supply the factors missing in maize than 
in the case of the Roumanian peasant. 

The sugar consumption in Yugoslavia is very low, owing to the 
high retail price due to a State duty on sugar. The per rap1d sugar 
consumption for the whole country is one of the lowest in Europe 
and has decreased since 1930 from 7.2 kilogrammes to 5.-l kilo
grammes in 1935{36.1 

a LacnT, F. 0. : Wtlt-Zucktr-S/alislik, 1937. 
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I. TUBERCULOSIS MORTALITY I~ RURAL AREAS 

PRELIMINARY RESERVATIONS AS REGARDS STATISTICS 

In the following pages, a comparative study is made of the evo
lution of tuberculosis mortality in towns and rural areas in a number 

of European countries. · 
For that purpose, use will be made of figures published both by 

official authorities and by private authors, but no attempt will be 
made to conceal the degree of error which those figures contain. 
The main cause of error is the variation-from one period to another, · 
or from one country to another, or within the same country as 
between towns and rural areas-in the proportion of deaths the 
cause of which is determined competently and certified in a reliable 

manner. 
The lack of medical attention and hence of expert diagnosis in 

certain forms of tuberculosis, particularly in small children and 
old people, results in a lowering of the recorded mortality rates due 
to tuberculosis. 

A similar result follows from the reticent attitude of the medical 
profession in certain countries, especially in former times when, 
out of consideration for the feelings of the family, .doctors refrained 
from diagnosing tuberculosis and entered some ordinary lung aftec
tion on the death certificate. 

That particular cause of error, which was revealed by PARISOT 
in the Department of Meurthe-et-Moselle, may exist, and may 
particularly have existed in the past, in many other regions and 
countries. · 

A general survey of the various causes of error which may invali
date tuberculosis statistics was made in 1924 by S. RosENFELD for 
the Health Committee of the League.1 It is sufficient here to refer 
the reader to that interesting document.1 The conclusion, however, 
deserves to be quoted in the present study : 

" It is still impossible to look upon statistics of tuberculosis 
mortality as in any way accurate. Nevertheless, they are greatly 
improved and much progress has been achieved. Such 

1 L.o.N. Documenl.l C.H.284 and 284(1). 
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deficiencies as subsist need not discourage us from following 
the evolution of tuberculosis mortality, provided the necessary 
precautions, which are set out in this report, are taken. If they 
are analysed with the required knowledge and critical spirit, 
those statistics can reveal accurately the changes occurring 
in the various forms of tuberculosis mortality in the various 
countries for each age-group and sex." 1 

The absence of documentary material makes it· impossible to 
determine the extent of the direct influence of alcohol and alcoholism 
on the course of tuberculosis infection, on its morbidity, or on its 
origins. · 

• • • 
A. ToTAL TuBERCULOSIS MoRTALITY 

Tuberculosis mortality will be reviewed in turn in countries or 
Northern, \Vestern, Central and South-Eastern Europe. It is much 
to be regretted that certain countries must be omitted from this 
survey, because their statistics make no distinction between urban 
and rural areas. The first country to be examined is Finland, 
whose statistics share with those of Sweden the honour of being the 
oldest in the world; 

Table I.-MoRTALITY DUB TO PULMONARY TuBERCULOSIS IN TowNs 
AND CoUNTRY AREAs IN FINLAND, 1771-1929 1 

Yean Towns Rural communes Whole country 

1771-1780 0 ••••••• •••••• 288 157 160 
1781-1790 .............. 292 152 • 157 
1791-1800 ••••••••••••• 0 332 153 158 
1801-1810 .............. 430 171 184 
1811·1820 .............. 430 190 202 
1821-1830 •••• 0 •• 0 •• 0 ••• 437 195 209 
1831-1840 .............. 448 214 229 
1841-1850 .............. 418 204 218 
1851-1860 0 •••• 0 ••• 0. 0 •• 472 249 263 
1861-1870 •••• 0 •••••• •.•. 459 284 296 
1871-1880 ••• 0 •••• 0 ••••• 442 266 280 
1881·1890 .............. 353 242 252 
1891-1900 ••• 0. 0 • ••••••• 304 ·250 260 
1901-1910 ••••••• 0 •••• 0 • 295 274 277 
1911-1920 .............. 264 253 255 
1921-1929 •• 0 ••••••••• 0. 212 204 205 

• L.o.N. Document C.H.284(1), page 41. 
• Except where otherwise shown, all mortality ~ales In this report are 

expressed per 100,000 Inhabitants. 



554 TUBERCULOSIS IN RURAL AREAS 

According to BACKMAN and SAVONEN, from whose work Table 1 is 
taken, pulmonary tuberculosis only made its appearance in Finland 
at a recent period. Towns were first affected, and in certain areas 
contagion reached its climax towards the beginning of the nineteenth 
century. Tuberculosis then spread first to the areas adjacent to 
towns and next to country districts. Between 1861 and 1880, 
tuberculosis mortality reached its maximum point in all the depart
ments except two. Those two departments fell into line with the 
others between 1901 and 1910, but the general rate began to fall 
soon after. Finland is an instructive example of the spreading of 
tuberculosis first in towns and next in country areas, followed by 
an unequal decline in mortality rates in town and country. 

In Denmark, although the figures do not go back many years, it 
is also possible to detect a lower rate in the country than in the towns. 
The statistical period only extends from 1930 to 1936,1 

Table !.-TUBERCULOSIS llloRTALITY IN TowN AND CoUNTRY 

IN DENMARK, 1930-1936 

Year 

1930 •......•..••.••.•.•..• 
1931 ••.....•...•...•.....• 
1932" ........•......•..•..• 
1933 ............. ····· ...• 
1934 ...••....•..•.....•..• 
1935 •.....•........••....• 
1936 •..................•.• 

To-
78 
77 
7:; 
64 
60 
56 
51 

Country 

65 
63 
63 
54 
51 
48 
43 

K. FABER, who studied rural tuberculosis in Denmark in 1928 
stresses the fact that the disease was then less prevalent than i~ 
to"'-ns. That rule was not invariable, however : in North-West · 
Jutland, for example, the rate for the country areas was 123 per 
100,000 as compared with only 94 at Copenhagen. 

In Sweden, at any rate since the period 1911-1915, which is the 
first shown in Table 3 below, the incidence of tuberculosis is higher 
in country districts than· in towns, although it gradually improves 
But the tot:al figures for~· country areas " are in reality an averag~ 
of the specific rates for provinces, in which mortality varies greatly 

fo;nr~t~:t;!~"!:n:;'3:~~~~~ t:':':~~:!'::lt m;r::uty In Denmark will be 
957). Unfortunately, the ligures ;elate to t: an BANDER (L.o.N. doc. C.H. 
Copenhagen, and not to the rural population t~ec::'~;~~f~ a whole, and to 
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because the stage reached in the evolution of the contagion differs 
widely from one to another (cf. NEANDER). 

Table a.-TUBERCULOSIS MoRTALITY IN TOWNS AND CouNTRY AREAS 

IN SWEDEN, 1911-1936 

Yean Towns Country areas Whol<' country 

1911-1915 ••••••••••••• 0 178 240 194 
1916-1920 •••••••••• 0 ••• 169 211 181 
1921-1925 ..••.••••.•. 0. 144 159 148 
1926-1930 • 0 • 0 ••••• 0 • 0 0 • 129 136 132 
1931-1935 •••••••••• 0 0 •• 107 109 108 
1934 •••••• 0 •• 0 0 0 0 ••••• 0 103 102 103 
1935 ................... 94 94 94 
1936 •••••• 0 •••••••••••• 94 87 92 

The situation in Norway is similar, though here there is the 
advantage that statistics making a distinction between towns and 
country are available from 1886 onwards. 

Table <f.-TUBERCULOSIS MoRTALITY IN TowNS AND RURAL AREAS 

IN NoRWAY, 1886-1925 

Whole 
Yean country Rural areas Towns Oslo 

1886-1890 ........... 258 220 387 356 
1891-1895 ········· .. 283 250 376 350 
1896-1900 ........... 310 287 370 346 
1901-1905 ........... 282 268 319 298 
1906-1910 ........... 260 249 287 259 
1911-1915 ........... 236 230 251 225 
1916-1920 ........... 226 220 239 201 
1921-1925 ........... 203 203 202 178 

As this table shows, tuberculosis mortality in Norway was at the 
outset very much higher in towns than in rural areas; gradually, 
however, the gap dwindled, until in the last five-year period the 
rates for the two categories became roughly similar. At Oslo, 
during the last three five-year periods, the rate has been lower than 
those both of rural areas and of the other towns. 

It is to be noted that the mortality rate in rural areas has moved 
concurrently with that for the whole country, the majority of whose 
inhabitants are country-dwellers; in both cases, the peak was reached 
towards 1900, after which a decline set in. In the towns, the mor
tality rate began to drop much earlier than in the country, but the 
figures do not go sufficiently far back to allow us to decide when the 
drop bl.'gan. In rural areas, the total fall, from the highest point 
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reached in 1896-1900 to that reached in 1921-1925, amounted to 
29%. In the same interval, the drop in the towns was much more 
appreciable: 45% for all towns taken together and 49% at Oslo. 

For Prussia, a post-war statistical study carried out by FLATZECK 
(cf. Table 5) reveals a lower rate in country areas than in towns. 
At the same time, the rate of fall in mortality was less marked 

for country areas than for towns. 

Year 

1923 
1924 
1925 

Table $.-TuBERCULOSIS MoRTALITY IN ToWN AND GouNTRY 

IN PRUSSIA. 1923-1925 

................... 
•••••••••••• 0 • 0 0 • 0 • 

Whole territOil' 

153 
122 
109 

Towna 

183 
142 
125 

Country ..... 

118 
98 
90 

In England and Wales, tuberculosis mortality has always been 
less in country areas than in towns, while-at any rate in recent 
times--the decline bas also been more marked in the former. 
Although intensive industrialisation, which drew very large numbers 
of workers from country areas, caused a very sharp increase in the 
incidence of tuberculosis among country-dwellers, the return ·of 
those affected to the country did not take place on a sufficient scale 
to produce an appreciable effect upon the mortality rate in the latter. 

Table 6.-TUBERCULOSIS MORTALITY IN URBAN AND Rua.u. AREAs IN EN OLAND 

AND WALES, 1891-1936 (for the periods 1891-1900 and 1901-1910, the rates 

are standardised In relation to the 1901 census population figures). 

Year• Urban populaUoo Rural population 
1891-1900 • • • • • • • • . • • • • . • • • 218 179 
1901-1910 • • • • • • • • • • • • • • • • • 176 149 
1913 ••••••• 0 ••••• 0 • 0 • 0 0 0 •• 144 101 
1930 •••••••• 0 ••••• 0 •• 0 •••• 95 69 
1931 ·········· ............ 95 69 
1932 0 ••• 0 ••••• 0 • 0 •••••• 0 •• 88 65 
1933 ••••• 0 ••••••• 0 •• 0 • 0 • 0 0 87 63 
1934 ····· ••• 0 •••• ........ 80 59 
1935 •••••••••• 0 •••••••• 0 •• 75 56 
1936 ...................... 73 53 

It is interesting to compare the figures for England with those 
for Scotland, where, according to the 1921 census, the urban fraction 
of the population amounted to 77.3%, as compared with 79.31lt in 
England. · 0 
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Tablt ?.-TUBERCULOSIS MoRTALITY IN LAROE AND SMALL ToWNS 

AND IN RuRAL AREAS IN ScoTLAND, 1919-1926 

Year Large towns Small towns Rural districts 

1919 ................... 141 117 108 
1920 

•••• 0 ••• •• ••••••••• 
148 110 99 

1921 
•• ••••• ••••••••• 0 •• 

134 106 99 
1922 ................... 136 109 98 
1923 0 •••••• 00 •••••••••• 135 109 98 
1924 ••••• 0 0 •••••••• 0 ••• 133 102 98 
1925 ................... 128 99 91 
1926 ••••••••••••••• 0 ••• 115 87 83 

By large towns is meant, in Scotland, those with more than 
30,000 inhabitants ; all others are classified as small towns. 

In Scotland, the mortality rate is higher than in England ; but 
here again the situation is better in rural districts than in towns, 
although the diiTerence is not considerable. In both cases, the 
rate falls only very slowly, though a trifle more rapidly in large 
towns. 

In the Irish Free Stale, where nearly three-quarters of the popula
tion inhabit country areas, the tuberculosis rates are very much 
higher ; once again, however, the position is better in rural areas 
than in towns. 

Table a.-TUBERCULOSIS MORTALITY IN RuRAL AND URBAN DISTRICTS 

IN THE IRISH FREE STATE- 1907-1930 

Year Town Country Year Town Country 

1907 ... . . . . . . . 376 212 1919 .......... 261 160 
1908 ..... .. . .. 368 207 1920 ........... 222 143 
1909 .. . . ... . .. 327 201 1921 .......... 203 138 
1910 ••• •••• 0 •• 312 191 1922 • 0 •• 0 ••• 0 • 201 134 
1911 . ······· .. 304 178 1923 .......... 207 125 
1912 . ······ ... 298 178 1924 .......... 206 131 
1913 •• 0 ••• 0 ••• 295 178 1925 ·········· 205 137 
1914 ..... .. . .. 306 167 1926 •• 0 ••••••• 187 160 
1915 ....... ... 317 182 1927 .......... 196 125 
1916 • ••• ••••• 0 285 183 1928 .......... 175 121 
1917 . ········· 285 192 1929 .......... 180 111 
1918 .. ... . . ... 302 177 1930 .......... 176 110 

The evolution of the rate is practically parallel for town and 
country ; there is a slow decline before the war, ceasing during the 
period of the war and resuming somewhat more rapidly afterwards ; 
the rate for rural areas is throughout below that for towns, but the 
two are gradually coming together. 

In the Netherlands, tuberculosis mortality is actually higher in 
country districts than in towns, although that has not always been 
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the case. Before the war, the rate for the large towns was distinctly 
higher than that for country areas, while during the war the shortage 
of food caused a still wider gap, as it affected chiefly town-dwellers. 

Table 9.-TuaERCULOSIS MoRTALITY IN RuRAL AND URBAN AREAS 

IN THB NETHERLANDS, 1917-1936 

Year Town Country 

1917 ...................... 188 167 

1931 ...................... 71 82 
1932 ...................... 62 74 
1933 ...................... 59 64 
1934 ...................... 53 61 
1935 ....................... 50 62 
1936 ...................... 48 59 

Only in 1921 did the mortality rate at Amsterdam, for example, 
fall below that for the country as a whole. It must not be 
overlooked that only 20% of the population of the Netherlands 
inhabits communes of less ihan 5,000 inhabitants, and that even 
the agricultural section of the population lives for the most part 
in built-up areas, when it is particularly liable to early contagion ; 
while, on the other hand, the circumstances favour an early drop in 
the rural-mortality due to tuberculosis. 

In France, the latest statistics do not allow of a distinction between 
rural and ·urban populations. Nevertheless, the work of BERNARD 
and BIRAuo (1930) provides figures going back over a number of 
years for communes of less than 5,000 inhabitants, towns of over 
30,000 inhabitants, and Paris. 

Table JO.-TUBERCULOSII MoRTALITY IN FRANcs, 1891-1936 

Townt or over Communes or 
Year Paris ao.noo less than s.ooo Whole country 

Inhabitants Inhabitants 
1891 .......... 389 
1896 .......... 509 385 
1901 .......... 468 377 
1906 .......... 448 3711 197• 255• 1911 .......... 400 351 158• 231• 1913 ........... 390 343 163• 225• 1919 ·········· 296 271• 134• 214• 1921 ·········· 286 270• 139 194• 1926 ........... 279 164 1931 ........... 220 152 1934 .......... 176 126 1936 ........... 169 

....:~1~~:': :U':e.~ by BERNARD and BtRAUD by an 8llocatlon of dcatho due to 
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These figures show clearly that, at the end of the nineteenth 
century, tuberculosis mortality was very ·high in large towns, high 
in small towns and relatively low elsewhere. Since then the rates 
have fallen throughout, but more markedly in the larger towns, 
although even here they have not yet fallen to the level of the mor
tality rates in rural areas. 

In Switzerland, where the population is still largely rural- in 1930, 
communes of over 10,000 inhabitants accounted for only 29.5% of 
the total population-tuberculosis mortality in towns, after having 
been for long more considerable than that in rural areas, gradually 
diminished until it finally became less. This is due to the fact that 
the town rate has fallen more quickly than the country rate. 

In certain cantons, the economic and health conditions of the 
peasant's life still leave much to be desired, especially in those house
holds where alcohol still maintains its hold. 

This fact, and the further fact that in certain isolated mountain 
villages tuberculosis is of recent origin, account for the high mor
tality found in certain places-e.g., in such alpine communes as 
Emmetten (Unterwalden), Realp (Uri) and Soglio (Graubinden). As 
CHODZKO points out, favourable climatic conditions and a high 
altitude-the two last-mentioned communes are 1,542 and 1,088 
metres above sea-level respectively-are not sufficient in themselves 
to ward off tuberculosis, which can, even in those circumstances. 
be a principal cause of death. 

Table ]].-TUBERCULOSIS MoRTALITY IN URBAN AND RuRAL AREAS 
OF SWITZERLAND, 1901-1936 

Year Town Country 

1901 ••• 0 •••••••••••••••••• 312 251 
1913 •••••• 0 ••••• 0 • 0 ••••••• 208 197 
1921 ...................... 167 164 
1922 ...................... 160 155 
1923 ...................... 160 147 
1924 ...................... 158 151 
1925 ••••••••••••••• 0 •••••• 151 153 
1930 ...................... 123 125 
1931 0 0 0 0 I 000 0 0 0 0 00 0 0 0 0 0 0 00 129 119 
1932 ...................... 119 114 
1933 ...................... 107 106 
1934 ••••••••••• 0 0 • •••••••• 100 102 
1935 ...................... 98 97 
1936 ••••••••••• 0 • ••••••••• 92 96 
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In Yugoslavia, the evolution of tuberculosis in isolated villages, 
and the powers of resistance against the disease of inhabitants of 
mountainous regions, have been studied on several occasions. In his 
work on the reactions of the Yugoslav population to ~uberculosis 
contagion, MALoJcic reports that few of the inhabitants of the 
mountains of Bosnia, Herzegovina and Montenegro fall victim to 
the disease provided they remain in their native land ; but the 
situation is very different when they come into the towns as soldiers, 
workmen, etc. Unfortunately, there are no statistics enabling a 
survey to be made of the evolution of tuberculosis in the various 
rural areas of thE: country ; only MALoJcic's sample investigations 
are available. 

In Hungary, tuberculosis mortality is lower in country areas 
than in towns. Both the urban and the rural rates are tending to 
fall, the interval between them remaining constant. The rate of 
fall has become appreciably sharper during the post-war period. 

Tabk 12.-TuBERCVLosts llloRTALITY IN URB4N AND RURAL DISTRICTS 

OF HUNGARY, 1897-1937. (Until 1912, the figures relate to the territory 
before the Treaty of Trianon.) 

Year Town Country 
1897 ...................... 404 365 
1900 ...................... 433 370 
1912 ...................... 380 345 
1930 ······················ 226 191 
1931 ...................... 237 183 
1932 ...................... 222 180 1933 ...................... 197 155 1934 ...................... 183 144 1935 ...................... 173 148 1936 ······················ 174 140 1937 ...................... 169· 138 

In Roumania, recorded mortality rates (shown in the table below) 
reveal such sharp annual fluctuations that it is not easy to inter
pret them ; they suggest, by their very extent, changes in the pro
cedure of declaration and registration of causes of death. I 

1 
The ftr!lt statistics of rural mortality In Roumanla relatln t 

Included 16,090 deaths due to tuberculosis, 55,659 due' to old a~eoa~~ [;~~9f8• 
to eongenltal debility (1). (Sanalalta Publica 1929 • ue' 
reveal that there was no reliable diagnosis of th~ cau•.: opfadge t8h.)l These figures 
casea. - ea n a great many 
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Tal>le 13.-TUBERCULOSIS MoRTALITY JN URBAN AND RuRAL DisTRICTS 

OF ROUMANIA, 1927-1936 

Year Town Country 

1927 ...................... 208 86 
1928 ••••••• 0 • ••••••••••••• 204 93 
1929 ••••• 0 •••••••••••••••• 215 103 
1930 • 0. 0 •• •••••••••••••••• 221 159 
1931 ..... ········ ......... 245 190 
1932 ··········· ........... 222 173 
1933 ••••••••••••••••••••• 0 206 156 
1934 0 •• ••••••••••••••••••• 205 161 
1935 ...................... 215 170 
1936 0 • •••••••••••••••••••• 216 167 
1937 

•••• ••••••••••• •• 0. 0 •• 
224 179 

The figures quoted by BANU (1933) appear to show, however, 
that various parts of the country, and especially a number of moun
tain villages, stand at different stages in the evolution of tuberculosis 
contagion and accordingly show widely varying mortality rates. 

'Fortunately, local studies are available to supplement the official 
statistics. Those of GHEORGHIU (1929) relate to the two villages of 
Gologan and Slobozia-Ciorasti, in the department of Ramnicu
Sarat, a ·mountainous district in Northern Wallachia. The popula
tions were 2,400 and 2,200 respectively, and the deaths due to 
tuberculosis during the period 1921-1929 totalled 53 and 58, giving 
mortality rates of 223 and 284 per hundred thousand respectively ; 
tuberculosis accounted for 9.4% and 12.7% of the total number of 
deaths. In the villages of the Tomesti district, according to CmCA, 
BALTEANU and NASTA (1937), the mortality rate varied between 
142 and 215 per 100,000 inhabitants. 

NASTA (1938) found a number of rates exceeding 300 in small 
towns-e.g., Ploesti 302, Bazargic 304, Buzau 316, Alexandria 331, 
Lugoj 393. 

PROCA does not believe that there is any appreciable difference 
between town and country as regards tuberculosis mortality. 
RIMNEANTU considers that the mortality rate in rural areas is 
high and is roughly stationary, whereas the rate in towns shows 
a slight tendency to decline. This is also confirmed by the official 
figures reproduced in Table 13. 

For Czecho-Slovakia, particularly valuable information is avail
able through the work of HuLKA (1922), PELc (1929) and KLBIA 
(1937). This information is summarised in Table 14 and shows 
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the evolution of tuberculosis mortality in the main sectors or the 

country. 

Tablt U(a).-TuBERCULOSIS ~IORTALITY lli CzECHo-SLOVAKIA (BY PROVINCES), 

1875·1936 
Sub .. 

C.nrpalhinn C.zt"Cho-

Year Bohemia )lora via Silesia Slovakia 1\uthenla Slovakia 

1875 .... ·····. 381 388 332 
1880 ·········· 3S6 412 364 
1885 ······ .... 427 466 439 
1890 ········ .. 425 464 470 
1895 .... ······ 370 444 482 
1900 361 406 482 372 371 378 ·········· 
1905 374 426 482 421 387 398 ······· ... 
1910 286 341 370 328 328 313 .. ········ 
1914 263 323 351 303 286 290 ··-· ...... 
1918 .......... 3tl2 378 560 329 308 359 
1920 .......... 2.'>5 289 239 275 261 
1925 .......... 176 201 215 257 195 

1930 .......... 149 155 174 239 161 
1931 .......... 155 160 182 261 168 
1932 .......... 137 144 162 233 149 
1933 .......... 131 136 157 232 143 
1934 .......... 129 129 152 2116 138 
1935 125 127 1H 210 134 
I \!:16 •.••.• . .. 123 122 135 194 129 

Despite certain variations, the curves are parallel for each pro
vince. It is interesting to note that a fall in rates first occurred 
in the more developed and industrialised regions such as Bohemia, 
1\loravia and Silesia, where mortality rates are now the lowest or all. 
The present position is that the rate is highest in those provinces 
in which peasants account for the largest proportion of the popula
tion, a fact which Table 14(b) makes clear. 

Tab/t U(b).-TUBERCULOSIS llloRTALITY AND AGRICULTURAL CIIARACTER 

OF VARIOUS DISTRICTS OF CZECHO·SLOVAKIA 

Proportion or the active 
population engaged in 
agriculture, forestry, etc., 
according to census of 

Moravia 
Bohemia and 

Silesia 

1930 . . . . . . . . . . . . . . . . . 24.1% 28.6% 
Tuberculosis mortality in 

1936 . . . . . . . . . . . . . • . . • 123 122 

Sub-Car· 
Slovakia pathian Czecho

Hulhenia Slovakia 

56.8% 66.3% 38.2% 

135 194 129 

The high incidence of tuberculosis in the agricultural districts is 
confirmed by Table 15, which relates to the country as a whole and 
not to its territorial units. 
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Table 15.-TUBERCULOSIS MoRTALITY IN URBAN AND RuRAL AREAS 

OP CzECHO-SLOVAKIA, 1923-1936 

Yrar Town Country 

1923 ...................... 238 187 

1930 ...................... 150 164 
1931 •••••• 0 • ••••••••••••• 0 153 172 
1932 ••••••••••• 0 0 •••• 0 •• 0 • 135 154 
1933 ... ······ ........... 126 149 
1934 ••••••• 0 •••••• •••••••• 121 143 
1935 ...................... 116 141 
1936 •••••••••••••••••• 0 ••• 108 136 
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Finally, the following table illustrates the situation in Greece 
during the period 1926-1935. 

Table 16.-TUBERCULOSIS MoRTALITY IN RuRAL AND URBAN ARKAS 

IN GREECE, 1926-1935 

Year Country Town 

1926 ••••••••••• 0 •••••••• 0. 98 298 
1927 ...................... 109 301 
1928 ...................... 110 292 
1929 •••••• 0 •••••••• 0 •••• 0 0 114 295 
1930 • 0 • ••••• 0 •••••••••••• 0 115 262 
1931 ...................... 115 264 
1932 •••••••••••••• 0 0 •• ••• 0 108 277 
1933 ••• 0 •••••••••••••••••• 101 266 
1934 •••••••••••••••• 0 ••••• 

97 248 
1935 •• 0 ••••••••••••••.••••• 91 236 

It will be seen that mortality due to tuberculosis appears to be 
much higher in towns. At the same time, it is likely that more 
efficient registration of causes of death in rural areas would to 
some extent reduce the apparent gap. 

There would seem to be a slight, though somewhat irregular, 
decline in the country areas and a somewhat more marked decline 
in the towns. 

The figures given in the preceding pages as a whole show that, 
generally speaking, tuberculosis mortality, which was formerly 
higher in towns than in country areas, has decreased more markedly 
and earlier in the former. Hence the curve has moved nearer to 
that of the country areas and has indeed fallen below it in certain 
highly urbanised countries. 

The possible interpretations of those facts are examined in the 
following pages. 
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B. TuBERcULos~s MoRTALITY BY AGE-GROUPS AND SEx 

The recorded differences in the mortality curves for the two sexes 
and the various age-groups differ from one country to another and 
do not present the same general outline. There are differences of 
detail depending upon local circumstances and the period considered; 
these differences must be taken into account in any measures 
undertaken against tuberculosis. 

BIRAUD, after analysing tuberculosis mortality rates according 
to age and sex in a large number of countries and towns, succeeded 
in reducing the curves for the two sexes according to age to three 
main types, which, although divergent in certain respects, possess a 
number of common features. 

During the first year of life, there is in every case a higher mor
tality rate for the male sex than for the female ; the difference varies 
between 20"/o and 25%, but sometimes reaches as much as 50% or 
55%. Next, in the later stages of childhood up to the age of about 
12 years, the rate is the same for both sexes and is relatively low. 
From the age of puberty until 25 years, on the other hand, the mor
tality rate for females is above that for males both in towns and in 
rural areas. 

The three types of tuberculosis mortality curves which BIRAUD 

distinguishes emerge clearly after the age of 25. Under type A, 
the curve reaches its climax for both sexes between the ages of 20 
and 30; it then falls slightly and remains constant until about 70 years 
of age. Type B has a single peak between the ages of 20 and 40-
often round about the age of 25-and this peak is followed by a 
steady decline leading to a low mortality rate towards the end of 
the adult period and in old age. Finally, type C rises from 
puberty to the age of 25, and continues to ascend until it reaches 
its maxiniUm towards the end of adult age and even sometimes in 
old age--that is, between 70 and 80 years. 

Of course, mixed types of curve can also be found and the various 
feat~res are s~bj.ect ~ change. Nevertheless, these standard types 
proVIde an Indication of the general tendencies and a form of 
guide which helps. in the i~terpretation of the dilTerent specific 
curves often found m the vanous districts within each country. 



TUBERCULOSIS IN RURAL AREAS 565 

• • • 
MoRGAN has studied the incidence of tuberculosis in England and 

Wales, particularly in rural areas, in relation to women. The 
following table is based upon his findings. 

Table 17.-TUBERCULOSJS MoRTALITY BY SEXES IN ENGLAND AND WALES 

England London County Other urban Rural 
and Wales boroughs districts districts 

M.• F.• M. F. M. F. M. F. M. F. -- -- ------ -- ---- ----
1911 a•• ••• 0 • 0 •••• 124 90 176 99 154 105 105 81 84 78 .. b 0 •••••• 0 •••• 44 38 48 36 51 42 43 38 32 33 
1914 a ............ 120 86 184 101 150 101 99 76 77 71 .. b • •••••• 0 •••• 37 30 43 32 45 36 35 28 24 25 
1921 a ............ 100 78 132 86 121 87 87 72 69 68 .. b . ........... 26 22 24 20 30 25 27 21 21 21 
1926 a 

••••••••• 0. 0 
90 65 116 64 113 76 78 61 60 56 .. b . ........... 21 17 17 13 25 20 21 17 17 16 

1930 a ............ 86 62 114 65 109 72 76 57 55 54 .. b . ........... 17 15 14 11 20 17 17 14 16 13 

• M : males ; F : females. . 
•• a : pulmonary tuherculosia ; b : other types of tuberculosis. 

Mortality due to pulmonary tuberculosis is higher in towns than 
in rural areas, but it affects women less than men ; in other respects, 
there are no appreciable differences. · 

That information is supplemented by Table 18, which is 
divided into age-groups and distinguishes between large towns 
and rural areas ; it illustrates the behaviour of each sex at various 
ages. 

The general tendency revealed by Table 18, as regards rural 
districts, is towards a climax occurring between 25 and 45 years of 
age. In 1911, men were more affected than women, but in that 
same age-group, the roles had been reversed by 1930. On the whole, 
there is equality between the two sexes with a slight preponderance 
for men : in 1930, the female rate for all age-groups was 54 per 
100,000 as compared with 55 for males. 
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Table 18.-!IIORTALITY DUB TO PULMONARY TUBERCULOSIS 

ACCORDING TO AGE AND SEX IN ENGLAND AND WALES 

Males Frmai .. 

Age-groups County Rural County Rural 
boroughs districts boroughs dlstrielll 

1911 1930 1911 1930 1911 1930 1911 1930 -- ----
0- 5 years .... 34 17 16 6 37 16 16 6 
5-15 .. .... 19 9 12 4 38 16 24 12 

15-25 .. .... 125 99 85 58 127 120 109 96 
25-35 .. . .... 203 131 151 88 142 118 145 101 
35-45 .. .... 266 157 134 98 171 83 109 72 
45-55 .. .... 312 213 123 88 134 67 81 48 
55-65 .. .... 286 173 122 59 102 57 77 40 
65 years and o\·er 154 103 78 33 64 35 50 25 

Total .••.. . "154!109TB4 ss-105172178 54 

The f~llowing table shows the evolution of mortality rates by 
age and sex from 1911 to 1930. 

Table 19.-MoRTALITY DUB TO PuLMONARY TuBERCULOSIS 

BY Aos AND SEX IN ENGLAND 

Year 

1911 •••••. 
1914 ..•••• 
1921 .•..•• 
1926 ....•• 
1930 •...•. 

1911 ...... 
1914 ....•. 
1921 ....•• 
1926 ··•··· 
1930 ..••.. 

5-15 yean 

19 
21 
13 
12 
9 

12 
8 
9 
9 
4 

Males Females 

County boroughs 
15-25 yean 25-35 yean 5-15 years 15-25 years 25-35 yean 

125 203 38 
124 186 33 
114 156 28 
104 141 21 
99 131 16 

127 142 
122 139 
139 130 
124 116 
120 118 

Rural distrlelll 
85 151 24 109 145 
75 130 20 105 124 
81 123 19 122 120 63 109 H 105 104 58 88 12 96 101 

It will be observed that after the great war there was a substantial 
increase in mortality in the 15-25 years' age-group ; it related to 
both sexes in rural areas, but to females only in large towns. The 
general tendency towards lower rates soon reappeared, however, 
and is still in progress, especially in country areas. Nevertheless, 
the rate of diminution of mortality is still less marked in the case 
of young adults, and particularly young women, than in the case 
of the later age-groups. 
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Table zo.-TUBERCULOSIS MoRTALITY BY AoB AND SEX 

IN EN OLAND AND WALES IN • 1936 

Urban population Rural population 
Age-group 

Men Women Men Women 

0-4 years 0 •••••• 0 • 0 •• 0 53.7 50.5 48.8 34.1 
5-14 .. •••••••• 0 •••• 18.2 19.4 12.7 14.4 

15-24 .. • ••••••••• 0 •• 76.3 102.6 !i3.4 80.4 
25-34 .. • ••• 0 •••••••• !17.4 11:\.1 68.1 83.3 
35-44 .. ............. 111.3 60.8 77.9 52.5 
45-54 .. • ••• 0 •••••••• 146.2 47.3 86.2 38.7 
55-64 .. . .. ····· ..... 139.7 42.9 83.2 36.2 
65-74 .. . ............ 86.3 35.4 53.8 36.2 
75 years and over ........ 46.5 25.2 23.3 25.1 

Total •••••••••• 0 ••• 88.1 58.8 58.1 48.4 

According to Table 20, which provides the most recent available 
information, female mortality is doubtless lower than male in 
country districts. If, however, the position of the various age
groups is examined, it becomes clear that the position of women is 
most unfavourable up to the age of 34, after which the rates are 
relatively low. 

High rates of tuberculosis mortality among young women have 
been detected in many countries. This is to some extent confirmed 
by the following table, which relates to Denmark. 

Table fl.-TuBERCULOSIS MoRTALITY IN MEN AND WoMEN 

ACCORDING TO AoB-OROUPS IN DENMARK, 1920-1925 

Copenhagen Total rural Rural population 
population in North-West 

Age-group Jutland 

M. F. M. F. ~1. F. 

0-4 years ........ 146 127 69 59 83 73 
5-9 .. . ....... 50 54 33 37 47 49 

10-14 .. • ••••• 0 • 36 59 34 52 49 78 
15-19 •• . ....... 106 163 67 137 102 202 
20-24 .. . ....... 151 153 113 173 183 267 
25-34 .. . ....... 133 125 106 161 138 . 237 
35-44 .. . ....... 142 93 77 114 101 161 
45-54 .. . ....... 162 85 85 107 115 13-& 
55-64 .. . ....... 138 73 104 135 144 166 
65-74 .. . ....... 196 82 129 149 138 153 
75 years and over .... 139 83 75 89 66 98 

Total .... · ...... 124 101 
I 

74 107 102 1H 
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In Copenhagen, for most age-groups except that extending from 
5 to 24 years, mortality is appreciably higher among men than 
among women. In the country, on the other hand, the figures for 
women are throughout higher, except as regards the first five years 

_of life. In North-West Jutland, the diiTerence is very marked : in 
the 20-24 years' age-group, the tuberculosis mortality amounts to 
18.3 for men as compared with 26.7 for women. 

Osl"ENFELD, HEITMANN and NEANDER, from whom the Danish 
statistics are borrowed, classify various parts of the country 
according to the degree of tuberculosis mortality; in 1920-1925, they 
obtained the follo"ing results as regards the rural population : 

Islands: 
Men .•••...••..•• 
Women •.••...••• 

South-Eastern Ju/land : 
Men ••.•••.••••.• 
Women •••.••...• 

North-Wutun Julland: 
Men .•...•.••.•.• 
Women ••..•••.•. 

:! I Excess of morWity among women, 20 ; 

1~ I Excess of mortality among women, 37 ; 

!~I Excess of mortality among women, 42. 

The situation is entirely diiTerent as between towns and the 
countryside: in the former, the higher the mortality rate, the greater 
the excess of male deaths over female, whereas in rural districts, 
the preponderance of female deaths is in direct relation with the 
m~rtality rate. 

According to RIJKEI.S, female mortality in almost all age-groups 
has diminished less than male mortality ; women aged 15-40 years 
are in the most favourable position. In the 15-19 years' age-group, 
male mortality had fallen between 1910 and 1930 by 46% and female 

· mortality by 67% ; in the 20-29 years' age-group, the reductions 
were 43% and 53% respectively ; and in the 30-39 years' age-group, 
tliey were 45% and 53% respectively. 

ftd is shown by Table 22, which relates to 1935, a high rate 
of tuberculosis mortality among women is still in existence in 
Denmark. For the two age-groups 15-19 years and 20-24 years, the 
female rates in country areas are almost double those for men ; in 
later age-groups, the position of women is still unfavourable, and 
the general rates for all age-groups amount to 57 for women as 
_against ollly 39_ for men. 
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Table 2~.-TVBERCVLosJs MoRTALITY BY AoE AND SEx IN DENMARK IN 1935 

Urban population Rural population 
Age 

Men Women Men Women 

Less than 1 year ... . • 0 0. 0 •• 0 ••• 56 75 78 93 
t-4 years ••••••••••••• 0 ••••• 66 42 39 36 
5-9 .. • •••• 0 • •••••••••••• 12 14 11 21 

10-14 .. • •• 0 ••••••••••••••• 6 14 9 13 
15-19 .. • ••••• 0 •••••••••••• 38 65 28 49 
20-24 .. • ••• 0 •• 0 •• ••••••••• 90 77 48 93 
25-29 .. 00 • •••••••••••••••• 

68 30-34 88 51 88 .. • ••• 0 ••••• •• 0 •••••• 

35-39 .. • ••••••••••••••• 0 •• 

68 47 39 63 40-44 .. • •••••••••••• 0 ••••• 

45-49 .. ................... , 
88 38 

. 
50-54 42 48 .. ................... 
55-59 .. •••••.•.•••.•..•••• j 

48 56 64 66 60-64 .. . .................. 
65-69 .. . .................. 

50 60 61 85 70-74 .. . .................. 
75 years and over .............. 52 66 35 56 

---
Total •••••• ,, 0 •••• 0 58 54 39 57 

In Norway, mortality among women in rural districts is relatively 
high, as Table 23, covering the period 1889-1922, shows: 

This table, which is borrowed from OsTENFELD, HEITMANN and 
NEANDER, is very characteristic : there is little change in general 
tendencies throughout the period in question, and at every stage, 
women in country districts are more affected than men. Going back 
to the earliest period-namely, 1889-1892-the situation is very 
comparable with that obtaining to-day : in country districts, female 
mortality was higher, and in towns, lower than male mortality. 

In Belgium, 0LBRECHTS has shown that, as regards towns and 
villages of less than 5,000 inhabitants, female mortality was appre. 
ciably higher in 1867 than male mortality. The statistics for 1890. 
which are the earliest available after those for 1867. and all subse
quent statistics, show practically identical mortality rates for both 
sexes. The disappearance of the wide gap between the two sexes 
existing in 1867 has been ascribed to a sharp fall in female mortality 
concurrently with an increase in male mortality. The transfer of 
the higher mortality rate from women to men as regards the country 
as a whole, which occurred between 1867 and 1890, is the visible 
sign of a change which, in reality. only affected towns and villages 
with less than 5,000 inhabitants. 
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Table tJ.-TvBERCULOSIS l\loRTALITY BY AoE AND SEX IN NoRWAY 

1 Rural population Urbaa population 

Age I 1889- t 1899-1 1909-1 1919- 111..'19-1 1!199-1 1909-1 1919-
------.. ~ 1002 1912" ~ 18\12 ~~~~ 

1': 

0-1 year 626 
1-4 years • • • • 186 
5-9 .. 117 

10-14 .. 108 
15-19 .. 211 
20-24 .. : •• ·I 436 
25-29 .. • ••• 
30-39 .. 305 
40-49 .. 211 
50-59 .. 206 
60-69 .. 203 
70-79 •• 154 
80 years and over 79 

553 
194 
118 
127 
312 

563 

337 
348 
224 
252 
194 
104 

299 
122 
90 
89 

262 

527 

300 
210 
191 
196 
181 
68 

Men 

205 
83 
62 
73 

239 
492 
402 
253 
184 
159 

. 167 
136 
107 

821 
440 
244 
182 
350 

59-1 

465 
414 
437 
440 
280 
131 

Total...... 232 269 220 198 411 

· 0-1 year 
1-4 years ••.• 
5-9. .. • ••• 

10-14' .. • ••• 
15-19 .. • ••• 

-~~ :: ::::I 
'30-39 .. • ..• 
40-49 .. . .•• 
60-59 .. . ... 
60-69 .. • ••• 
70-79 .. • ••• 

· 80 years and over 

566 
167 
132 
160 
313 

375 

363 
272 
231 
218 
191 
122 

527 
183 
164 
216 
400 

463 

406 
316 
294 
254 
200 

80 

Women 

2.'\5 I 
116 
97 

149 
323 

.C39 

344 
269 
214 
192 
196 
93 

171 
86 
71 

122 
333 
452 ! 
410 
325 
220 
182 
171 
155 
115 

Total • • • • . . 259 302 241 224 

744 
433 
299 
290 
3114 

371 

4-~4 
387 
358 
361 
345 
143 

382 

803 
353 

.205 
178 
307 

505 

405 
36-1 
391 
409 
262 

83 

433 
221 
128 
105 
282 

.C26 

324 
306 
267 
307 
187 
97 

250 
158 
88 
70 

262 
405 
3&& 
261 
206 
182 
227 
122 

23 

362 I 267 223 

745 
366 
230 
217 
346 

362 

414 
308 
289 
252 
225 
122 

329 

356 
198 
167 
170 
272 

335 

329 
2·16 
209 
196 
16l 
134 

249 

231 
136 
97 

114 
311 

1 338 
1 29t 

227 
1115 
153 
144 
113 
55 

205 

0LBRECHTS has prepared tables covering the period 1910-1927 
for three groups of villages and towns numbering less than 5,000 
inhabitants, from 5,000 to 20,000 inhabitants, and over 20,000 
inhabitants respectively. In the last category, the death rate is 
higher among men than among women, whereas in the two others, 
the rates are approximately similar for both sexes, any slight dilTer
~nce that may exist being in most cases to the disadvantage of 
women. 
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In the Netherlands, as in many other countries, the mortality 
rate for women is higher than that for men. JirrA's tables leave 
no possible doubt on this point. 

Table 24.-TUBERCULOSIS MORTALITY BY SEXES IN THB NETHERLANDS · 

Males :Females 

Communes of Communes of -
Year 100,000 5,001 to 5,000 100,000 5,001 to 5,000 

Inhabit- 100,000 Inhabit- inhabit- 100,000 Inhabit-
ants and Inhabit- ants and ants and Inhabit- anh 

over ants less . over ants and leas 
I 

Pulmonary tuberculosis 

1921 .••... , 96 86 

I 

80 101 100 108 
1925 •••... 72 61 65 75 74 81 
1930 ...... 50 52 49 50 52 66 

.A II forrru oj tuberculosis 
1921 ...... 126 120 111 131 131 145 
1925 .•...• 100 89 107 103 102 114 
1930 ...... 66 70 70 69 75 89 

According to the same author, from whose work the above table 
is taken, the incidence of tuberculosis fell ·between 1921 and 1930 
by 50% in large towns and by 33% only in rural districts. In 1930, 
mortality was lower in towns of over 100,000 inhabitants (66 for. 
males and 69 for females) than in the smaller towns (70 and 75 
respectively), and was also lower in the latter than in the countryside 
(70 and 89). The excess of female deaths is demonstrated as 
follows by JIITA : 

Table 2-5.-TUBERCULOSIS MoRTALITY AMONG WOMEN AS COMPARED WITH 
MEN (MALE RATE = 100) IN THE NETHERLANDS 

1921 
1925 
1930 

1921 
1!l25 
19:10 

Year 

................ 1 

••• 0 ••• ••••••••• 

................ 

................ 1 

0 •••• 0 ••••••• 0 •• 

• 0 ••••••••• 0 0 ••• 

Communes of 

100,000 Inhabit- 15,001 to 100,000 15,000 inh;bitants 
ants and over inhabitants and less 

------ ----
1 

Pulmonary tuberculosis 

105 116 
93 121 

108 101\ 

i\11 forms of luhercu/osis 

104 108 
93 115 

111 107 

135 
125 
135 

130 
10tl 
127 
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According to JmA, the effects of an unhealthy mode of life are 
particularly marked among women who have to carry out work 
·which is frequently arduous in their homes, while their men-folk 
work in the open air; their situation is made still worse by certain 
rooted customs and prejudices. 

According to EYKEL, the death rate due to tuberculosis has, 
since the beginning of the century in the Netherlands, moved in a 
direction unfavourable to women as compared with men. 
I In the period 1901-1905, for the country as a whole, the tubercu
losis mortality rate for women was 5% lower than that for men, 
whereas in the period 1926-1930 it was 14%higher. Hence between 
1901-1905 and 1926-1930 the decrease had been slower in the case 
of women (90 per 100,000) than for men (113 per 100,000). 

A comparison between groups of communes shows that the 
mortality rate is higher in the countryside and that the excess is 
wholly due to a heavier proportion of female deaths, due parti
cularly to tuberculosis of the respiratory system. 
- ·whereas the mortality rate from all causes, in both town and 
country, is lower for women than for men, the burden of domestic 
duties and heavy work in fields and on farms accounts, according 
to EYKEL, for ·a heavier tuberculosis mortality rate among women. 

Table 26.-TuBERcULOSJS llloaTALJTY BY Aos AND Ssx IN SwEDEN IN 1934 

Urban .population Rural population 
Age . Men Women Men Women 

Below 1 year • .....•..... 89 60 105 64 
1-4 years ............. 63 63 53 61 
5-9 .. . ............ 29 28 29 25 

1()..14 .. ············· 36 30 33 52 
15-19 

" .............. 90 116 94 133 
20-24 

" ·········· ... 143 159 • 152 219 
25-29 .. 127 170 I 137 

. 
201 ············· 30-34 .. ··········· .. 118 108 124 146 

35-39 .. ······· ... 129 90 120 127 
40-44 .. ··········· .. 107 77 105 122 
45-49 .. . ............ 129 83 103 89 
50-54 .. . .... ········ 175 72 94 93 
55-59 .. . ............ 127 63 101 99 
60-64 

" ............. ( 
65-69 104 88 121 97G\'I' .. ············· 70-74 .. . ..•...•...• ·( 115 84 83 75 years and over .•••••.. 84 

Total ••••••••.••.. I 108 I 96 97 111 

• Rate per 100,000 live births. 
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Table 26, which covers the whole population of Sweden, shows · 
that peasant women are not less affected by tuberculosis than 
other categories. 

Other studies more restricted iil time or space lead to the same 
conclusions : DENIS, who has studied separately urban and rural 
areas in the department of Meurthe-et-Moselle, has shown that 
deaths due to tuberculosis occur at a younger age in the countryside 
than in towns, but that in both cases male deaths occur later than 
female, the latter being chiefly concentrated in the 20-29 years' 
age-group, which is the period of highest fertility. 

QuEYROI believes, in the light of his experience as a practitioner 
in Dordogne, that in country areas the age of death occurs later 
for men than for women. He considers that deaths are most 
numerous among the male sex towards the age of 50, whereas in the 
case of females the highest rates apply to ages below 30. 

The monograph prepared by MALoJcic makes it clear that no 
exact information regarding mortality in villages in Yugoslavia can· 
be obtained, since few villages have had a resident doctor for any 
appreciable period. He has therefore confined himself to data 
secured in one area where all the diagnoses were made by a doctor. 
Although that area was relatively advanced in education and culture, · 
and although the levels of nutrition and housing were good, the . 
mortality rate is nevertheless high ; moreover, it tends to increase, 
owing to the fact that sick persons remain in their own homes 
instead of being isolated and treated in accordance with modern 
practice. 

Table 27.-TUBERCULOSIS MoRTALITY ACCORDING TO AGB 

IN ONB YUGOSLAV VILLAGE 

0-5 6-11 12-14 15-24 25-29 60 yean 
Age Total yean yean yean ye&J'1 yean andover 

--------
1915-1924 .. 310 170 90 620 470 60 350 
1925-1934 .. 270 200 600 770 550 70 450 

Number 
or inha-
bllants 

3,575 
3,641 

MALoJcic supplements this table with the following information : 
the tuberculosis death rate per 100,000 for the 15-2.4 years' age
group was, from 1915 to 1924, 490 for men and 770 for women; 
from 1925 to Hl34, 520 for men and 1,050 for women. For the 
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25-59 years' age-group, the rates were, from 1915 to 192-1, 520 for 
men and 420 for women; from 1925 to 1934, 560 for men and 

530 for women. 

C. INTERPRETATION OF TUBERCULOSIS MORTALITY RATES 
IN URBAN AND RURAL AREAS 

Tuberculosis mortality in rural areas cannot be considered as a 
phenomenon apart ; it is to some extent bound up with the course of 
urban tuberculosis. " In countries of the usual type ", says 
Y. BIRAuo--" that is to say, countries comprising both an agricul
tural and an urban population-the incidence of the disease, the 
degree of tuberculisation and the mortality in town and country 
areas respectively react upon each other." 

The cross currents of varying endemo-epidemic intensity between 
town and country call for thorough investigation, at least as regards 
their results. Are the high rates to be taken as proof of unsatis
factory living conditions among the peasant population ? 

In this connection, we cannot do better than reproduce the essen
tial passages of Y. BIRAUD's report to the Tuberculosis Commission 
of the Health Organisation. 

As regards high rates, it should be noted : 

(a) That they may be due to an invasion by the disease of a 
" virgin "area, the population of which has not been immunised 
and where, in consequence, the most serious clinical forms of 
tuberculosis are met with. A high rate may also be the result 
of migrations and the first appearance of the disease in isolated 
areas. The greater the rapidity with which the disease is 
spread, the higher the mo~lity ; but in such cases, the decline 
is also more rapid. 

(b) That the rate remains at a fairly high level over a long 
period in infected rural areas where there is no appreciable 
migration. The rate is kept at a high level in the infected 
areas by bad housing conditions and under-nutrition. 

(c) Tha.t in the towns the rate is kept at a high level through 
the immigration of non-immunised country-dwellers and the 
resultant infection and deaths. 
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Low mortality, ·on the other hand, is to be explained by the 
following three causes : 

(a) An apparent low mortality may be due to incomplete 
notification of tuberculosis as a cause of death. Such is quite 
frequently the case and partly explains the dif!erences between 
the rural and urban rates. 

(b) A genuinely low mortality may be due to the absence 
or quasi-absence of the disease-e.g., in the virgin territories 
of Africa and in rural areas which are isolated or remote 
from urban centres ; such is the case when the rate is low but 
increasing, the urban rates being then much higher than the 
rural rates. 

(c) Low tuberculosis mortality may be due to the fact that, 
the disease. having been very "idespread in the past, the 
population has been rendered immune, and also to a higher 
standard of living among the people ; such is the case when 
tuberculosis mortality is declining in a largely urbanised 
country. 

The author completes his analysis of the causes of low and high 
rates by the consideration of cases in which the rates are increasing 
or declining. In his opinion, an increasing tuberculosis mortality 
rate may be found : 

(a) In countries where the system of registration of causes 
of death isbeing gradually improved ; an increase due to this 
cause will clearly not be long maintained. 

(b) In rural areas, while the disease is spreading after being 
newly introduced or through migrations of population. 

(c) In towns, when rural immigration is increasing. 
(Q) In both town and country areas when, though the 

conditions governing the transmission of the disease remain 
unchanged, the powers of resistance of the population are 
decreased by famine, anergising epidemics (e.g., influenza or 
measles) or other factors. 

A falling rate may be found : 

(a) Both in town and country areas, when the disease has 
been so widespread as to render the population immune. The 
decline here is from a high to a moderate rate. 
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(b) In towns, when there is no extensive rural im~igra~on 
to counterbalance the efTects on mortality of the 1mmun!ty 
gradually brought about among the urban population by the. 
existence of the disease in an endemic state. 

(r) In town and country areas, when the prevalence of ~he 
disease has reached its normal level and the powers of resist
ance of the population have been increased through improved 

living conditions. 
(d) In 1>oth town and country areas, when the frequency of 

transmission of the disease has been decreased by anti-tuber
culosis action (education of patients, hospital treatment 
of advanced cases, etc.). 

Apart from rising and falling rates, the rate is found to be 
stationary : 

(a) In country areas, while the tuberculisation of the 
population is still in progress. When the process is slow (in 
the absence of extensive migratory movements), the fall in 
the mortality rate among those newly irnrnunised is ofTset 
by the high mortality among those who contract the disease 
before their tuberculisation is complete. 

(b) In towns, where the decline in the mortality rate, conse
quent upon the.progressive immunisation of the population, 
is ofTset by the higher mortality rate among rural immigrants 
who are less completely irnrnunised. 

(c) In country areas, at least in theory, when anti-tuber
culosis action decreases the frequency of transmission during 
the process of tuberculisation. 

(d) In towns, when the mortality rate has reached a" normal 
level " : here the mortality is due to the infection of new-born 
children, to the super-re-infection of adults and to the break
down of their powers of resistance when there is no change in 
the standard of living or in the occupations in which the 
adult population is mainly engaged • 

••• 
· After showing, in the paragraphs quoted above, the causes of the 

various types of tuberculosis mortality rate, DmAuo considers the 
results reached by comparison of urban and rural rates. 
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(1) An urban rate which is higher than the rural rate may be 
due to several causes : 

(a) More reliable registration of causes of death in the 
towns; 

(b) Better hospital facilities in the towns, with the 
result that patients in country districts go there to die. 
This cause of error only operates when the rates are 
calculated in accordance with death certificates and when 
no distinction is made between permanent and casual 
residence; 

(c) The influence of occupational mortality among men 
when the higher urban rate is due to the mortality among 
males; 

(d) Generally speaking, a marked difference in the 
mortality rate of both sexes as between urban and rural 
areas means that the tuberculisation of the rural population 
is far from complete. 

(2) An approximation of the mortality curves for urban 
and rural areas means thorough tuberculisation of the 
population when the rates are moderate and rapid development 
of tuberculosis in rural areas, and extensive migration to the 
towns when the rates are high. 

(3) A rural mortality rate which is higher than the urban 
rate means the rapid dissemination of tuberculosis in rural 
areas with negligible migration to the towns, tuberculisation 
being complete in the towns and still incomplete in the country. 

These hypotheses are verified by means of an imposing mass of 
statistical data. · The countries with the highest proportion of 
country-dwellers now show the highest tuberculosis mortality. 
In the most highly urbanised countries, on the other hand, the 
tuberculosis mortality rates declined considerably and remarkably 
low leveluvere reached, first in England, Scotland, Belgium and the 
Netherlands and later in Germany, the north-eastern corner of the 
United States, Australia and New Zealand. 

In countries which are partially urbanised or where urbanisation 
is slow, the mortality rate is more or less stationary: France, Spain, 
Austria, Ireland until the war, Sweden, Czecho-Slovakia and Japan. 
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In short, the first contact with civilisation and urban and indus
trial development tends to bring about an increase in tuberculosis 
mortality which makes itself felt first in the towns and later in the 
country. This- increase is followed by a decline which also a !Teets 
the towns before the country, the interval of time at which the rural 
rates follow the urban rates being in inverse proportion to the 
migrations of population and transport facilities in the country 

concerned. 
On the basis of these theoretical considerations, BtRAUD is to 

some extent able to predict the future course of tuberculosis 
mortality in a given country when the past and present urban and 
rural rates are known. It is thus possible to avoid the disappoint
ment which might be caused by the relative failure of a standard 
anti-tuberculosis organisation in an insufficiently tubl•rculised 
country, where the tuberculosis mortality was increasing. 

The prevalence of tuberculosis in rural areas is not nec.,.ssarily due 
to the practice of agriculture. It is difficult to determine its causes 
with any degree of certainty, and particularly to decide how far it is 
the rural environment and how far the practice of agriculture 
which is responsible. The assertions of writers not personally 
familiar with local conditions should therefore he treated with 
the greatest caution ; we shall confine ourselves to reproducing 
lhRA:-.vi's statistics for Hungary. 

I. 
II. 

Ill. 
IV. 
v. 

\"I. 

Table 28.-TuBERCULOStS llloRTALITY ts HUNOARY 

AMONG THE CHIEF OCCUPATIONAL GROUPS 

1920-1923 1930 
Occupational groups 

Men Women Total Men Vt'omen 
---- -- - --

Agrkulture ............ 260 I 310 290 170 210 
(ll) ~lining ......•...... 330 I 3ij0 350 140 !XU 
(b) lndu,try ........... 420 

'· 
320 370 300 210 

(c) Cnmm(•rre .......... 290 
' 

200 240 200 t:lO 
(d) Tran,port .......... 310 300 300 190 160 

Total ............. 380 290 340 260 190 
Orlicials, prnfessions .... 310 210 270 210 1"/0 
.o\rmy ................. 110 210 t:IO ! 70 IXO 
l"n•killed workers 920 770 K30 

I 
720 4XO 

Domt<ilic !U_·rvants ...... 2XO :J20 300 170 110 
\ II. \ arwu' ...•••.•....... , 2XO 

Total ••••••.....•. I 300 

2~0 230 
I 

210 
200 

IKO 
200 310 300 

Total --

' 
I 

190 
!till 
2:)o 
160 
170 

220 
190 

!10 
580 
110 
120 

200 
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According to Table 28, it is the unskilled workers who pay the 
highest toll to tuberculosis, their figures being markedly higher 
than those of the agricultural classes. In 1930, it .is curious to note, 
the latter showed exactly the same rate as official~ and members 
of the professions. 

From 1920-1923 to 1930, there was an improvement in regard 
to all occupational groups, but the decline in the rate was most 
pronounced among unskilled workers (from 830 to 580), whereas 
among the agricultural classes the difference was less pronounced, 
the rate being 190 in 1930 as against 290 in 1920-1923. 

Analysis of the position in an agricultural area may be complicated 
by the fact that part of the population is engaged in non-agricultural 
occupations. Such is the case described by WADE in connection 
with the high pulmonary tuberculosis mortality rate observed 
among the slate-quarrymen in the rural area of Gwyrfai. This area 
is in Carnarvonshire, on the coast of Wales, and is bounded on the 
inland side by agricultural areas. It is made up partly of rolling 
land given over to agriculture and partly of a more mountainous 
district intersected by a number of valleys where slate is quarried 
both on the surface and below ground.· The climate is severe, and 
as the subsoil is impermeable, the whole area is rather damp. Its 
area is 70,414 acres and in 1921 the comparatively sparse population 
comprised 9,405 males over 12 years of age ; of these, 2,469 worked 
in the slate-quarries. 

WADE's investigations show that the mortality from pulmonary 
tuberculosis is higher in Gwyrfai than in the whole of England and 
Wales. In the district itself, moreover, the pulmonary tuberculosis 
mortality rate among the slate-quarrymen is higher than among the 
rest of the population. 

The variations in this rate among the diJTerent age-groups in the 
district were specially investigated for two five-year periods-
1909-1913 and 1921-1925. The curve illustrating these variations 
in regard to male workers shows certain characteristics : a peak 
corresponding to early manhood (about the twentieth year), a 
depression in the years of middle age and a further peak towards 
old age. The first peak is not truly characteristic, as it is also 
found in the curve for the female sex, though virtually no girls 
or women are employed in the slate-quarries. 
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II. Tl"BER.Cll. .. OSIS I~FECTIO:-.l AND l\IORBIDITY 
IN RURAL AREAS 

An attempt has been made to gauge morbidity on the basis of the 
mortality figures. In spite of its ingenuity, the findings reached by 
this means do not always convince impartial observers, who know 
what a great difference often exists between theory and practice. 
Life destroys hypotheses in so many cases ; it either shows that 
those who formed the hypothesis were unduly pessimistic or reveals 
the unsuspected gravity of a WTongly diagnosed situation. 

Until the notification of tuberculosis has been made compulsory 
and can be relied upon, thus furnishing the information required 
for rural areas, analysis has necessarily to be based on isolated 
researches of limited scope. Special attention has been paid to 
children of school or pre-school age, but unfortunately very few 
investigations have been made with regard to adults. 

A. CHILDREN 

Among the investigations covering a large number of children, 
special mention should be made of those of GILLARD based on more 
than 10,000 tuberculin tests performed on school-children in some 
60 rural communes of the province of Liege. The children were not 
sorted out beforehand ; in view of the difficulty of carrying out the 
skin- or intradermal reaction, MoRa's test was used. 

Compared with the other two methods, this test is usually less 
sensitive or even quite inadequate in the case of adults. 1 

On comparing the figures of Table 29 with other statistics, 
GILLARD concluded that the tuberculosis index was lower than it 
had been a few years earlier. As the number of negative reactions 
was steadily increasing, it would be possible to diagnose more 
accurately a number of aiTections resembling tuberculosis. 

• ~or further details aa to the value of the dlllcrent tuberculin te•ts, ace : 
P. D ~Rev HART ' The Value of Tuberculin Tt.t• In Man, 1\ledlcal Research 
Councal, Hla 1\lajesty'a Stationery Olllce, London, 1932, pp. 136-JX (N.D.L.R.). 
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Table 29.-RESULTS OP TUBERCULIN TESTS PERFORMED ON SCHOOL-CHILDREN 

IN RuRAL CoMMUNES OP THE PROVINCE OP LIEGE (Mora's method) 

Number of Number of Percentage 
Age children positive of pCKitive 

examined reactions reactions 

2 years .............. 8 0 0 
3 " •••••• 0 0 • ••••• 243 33 14 
4 

" 
•••• 0 •• 0 •• 0 •• 0 479 67 14 

5 " 
••••••• 0 •• •••• 719 109 15.2 

6 .. • •••••••• 0 •••• 1,137 230 20.2 
7 

" 
••••••••• 0. 0 •• 1,395 315 22.6 

8 .. • ••••••• 0 ••••• 1,367 369 27 
9 .. • ••••••••••• 0 0 1,369 425 31 

10 .. . ............. 1,439 465 32.3 
11 .. • • 0 ••••••• 0 ••• 1,378 460 33.4 
12 .............. 1,178 445 37.8 

10,712 2,918 27.3 . 
In order to ascertain the reliability of the test when repeated, 

GILLARD carried out Mono's test for a second time, in a commune 
containing nearly 700 school-children, on subjects who had given a 
negative reaction the first time-i.e., on 400 pupils, 5.7% of the 
negative reactions became positive the second time, representing an 
increase in the total rate of 3.4%. OLBRECHTS found, under the 
11ame conditions but with the skin test, that 16% of negative 
reactions became positive-i.e., nearly 5% of the total percentage. 

In Belgium, F. DE PoTTER employed PtRQUET's skin test
scarification of the skin covered with tuberculin from the 
Pasteur Institute at Paris. These tests were performed on 1,663 
children-from 3 to 14 years of age ; the total average of positive 
reactions was 25.5%. From 6 to 8 years, the average was 20.6%, 
and from 8 to 12 years, 29.2% ; among children from 12 to 14, it 
rose to 38.2%. 

Table JO,-RESULTS OF SKIN TESTS PERFORMED ON SCHOOL-CHILDREN 

IN CERTAIN BELGIAN TOWNS AND RURAL COMMUNES, 1936/37 

Rural 
Antwerp Brussels U~ge commWles. Gbent Province 

A~e o! of Uege 

children 
% % % % % Num- Num- Num- Num- Num-

ber pool- ber pool- ber pool- ber pool- ber posl-
tive tive live tlve tive 

--------------------
From 6 to 7 161 17 253 19 109 11.5 2,532 21.4 268 2(1,6 
From 8 to 

11 ...... 464 30 552 30 267 12.8 5,553 30.9 648 29.2 
From 12 to I 14 ...... 351 35 290 42 96 42 1,173 37.8 400 38.2 
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Table 30 shows that the percentage of positive reactions obtained 
among school-children of Ghent was practically the_ same for 
children from 8 to 12, and very nearly the same for ch1luren from 
6 to 8 and 12 to 15, as the rate recorded at Antwerp, Brussels and 

in the rural communes of the province of Liege. 
The repetition of the tuberculin test makes it possible ~o ~scert~in 

the moment at which sensitisation occurs, due to the ch1ld s havmg 
been infected, and has become a classical method of early systematic 
diagnosis. Out of 172 tests performed at a one-year interval on 
children from 3 to 14 years of age, DE PoTIER found that negative 

reactions became positive in 15 cases. 
Out of 82 tests performed at a two-year interval, 10 negative 

reactions became positive ; while out of 15 tests performed at a 
three-year interval, one negative test became positive. Lastly, out 
of 51 tests repeated at a four-year interval, 6 negative reactions 
became positive and one positive reaction became negative. 

RocHAT, on the basis of an enquiry carried out in 1935/36 among 
450 school-children in the district of La Sarraz (Switzerland), 
thought that in time the repetition of the test would show which 
children were most liable to the risk of progressive tuberculosis : 
those who had been infected, who were in a allergic state and in 
whom tuberculosis was likely to reappear during adolescence, or 
those who were in an anergic state, who had not acquired immunity 
and had never suffered from tuberculosis. The author was sur
prised by the variation in positive reactions in the different villages : 
La Sarraz carne first with 22% of" positives", whereas in Eclcpens, 
a densely populated village, the rate was only 3%. It should be 
noted that, from the point of view of the hygiene of dwellings, 
there is nothing to choose between La Sarraz and Eclt'pens, where, 
according to !\I. RocHAT, conditions" leave much to be desired ",so 
that the very marked difference between these two places can only 
be explained by the presence of a large number of foci of infection 
at La Sarraz and their almost complete absence at Eclcpens. Accord
ing to the evidence of a local medical practitioner, Eclcpcns twenty 
years ago was full of tuberculosis patients, who have since died. 
In the other villages, the average of positive cases does not exceed 
12';~. except at Villars-Lussery, where it amounts to 20% 
for some unknown reason~ probably the presence of undiagnosed 
cases. 
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According to RocHAT, the" social class "factor is of no import
ance, as is probable during the epidemic stage of tuberculosis. The 
division of the 60 infected children into different classes according 
to the social position of their parents gives us the following figures, 
which are not, however, very significant : 

Well-to-do farmers ••...•. 
Tradesmen 
Officials, teachers, etc ...•. 
Well-paid workmen •••.... 

12 cases (10 families) ; 
14 cases (10 families) ; 
3 cases (2 families) ; 
4 cases ( 4 families), 

making a total of 33 cases out of 60 among the middle class. 
The rest -of the population was divided into : 

Poor farmers . . . . . . . . . . . . 5 cases (3 families) ; 
Labourers • . • • • • • • ..• . • • . • 22 cases (21 families), 

making a total of 27 cases among the poorer class. 
As the poorer class is larger than the middle or well-to-do class, 

this leads to the curious finding that positive reactions are consider
ably less frequent in the poorer class, in spite of very defective 
housing conditions and of the fact that among this class of the 
population there are as many, if not more, tuberculosis foci than 
among middle-class people who are better housed. 

RocHAT asserts that a decisive factor in the dissemination of 
tuberculosis is the infectious patient. Tuberculosis is, it is true, a 
disease of the slums, but on condition that there are cases in those 
slums. Experience has shown the author that positive reactions 
are frequent, not among large families in poor circumstances, but in 
the hygienic homes of the middle class, where there is nothing to 
reveal infection apart from the skin test. 

CuMMING has reported the frequency of rural tuberculosis in the 
United States. He regards the percentage of positive tuberculin 
reactions as an indication of the prevalence of tuberculosis and is of 
-opinion that the percentage of positive reactions is in direct ratio to 
the number of persons suffering from open tuberculosis in the region 
under investigation. The figures vary according to the district 
from, for instance, 4.3% among children at Rexburg (Idaho) to 
53% in the rural part of the State of Delaware. 

The value of the results obtained by skin tests will be increased 
if they are supplemented by other examinations. 

3 
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PAoLucci and Best employed X-rays for the detection of latent 
tuberculosis and primary lesions among children in a rural district 
of Italy, and draw attention to the results obtained by this method, 
provided it is applied by skilled operators. 

These two Italian authors examined 300 children ; the number of 
tuberculous lesions detected by X-rays (primary foci, calcifications, 
mediastinal lymph gland enlargement) amounted to 6.5% ; and of 
suspect cases, to 4.1~~-

GILLARD, who examined by X-rays more than 20,000 school
children coming from about a hundred different rural communes in 
the province of Liege, reported (Table 31) the incidence of the 
various pulmonary lesions observed among unselected children, and 
established the percentage of the di!Terent types of tuberculous lesions 
discovered. 

Table J!.-RADIOLOGICAL TYPES OF LESIONS OBSERVED 
AXONG ScHOOL-CHILDREN IN RURAL DISTRICTS OF BELGIUM, 1936 

Radiological type 

Calcified nodules ....••......••••.. 
Non-calcified nodules ......•••.••• 
Interlobar pleuritis .•...•..•..••••• 
Ill defined dark patches .••.•••••.• 
Appearance of sub-acute or chronic 

basal broncho-pneumonia •..•..•• 
Defined circular patches ••••.••.... 
Lymph gland shadows .......•..•.• 
Primary complexes ••.•••.•••.••.• 
Exudative lobi tis .•.•......•...... 
Tuberculosis of the adult tYJOe ••••.. 
Pleurisy with effusion .•..•••••••• 
Extensive sequel:e of pleurisy ••...• 
Interlobar le•ions •....••...••..••• 
Broncho-pulmonary air cysts ••••.•• 
Needle in the mediastinum ...•••••• 
Chronic pneumothorax .....•.•...• 
Extensive atelectasis •.••••••.•.••. 

Totals ••..•••..••••.••• 

Number 

416 
140 
88 
65 

57 
48 
18 
14 
12 
10 

7 
7 
4 

H 
890 

Per 1,000 
children 

exainined 

32 
10.7 
6.8 
5 

4.4 
3.7 
1.4 
1.1 
0.9 
0.8 
0.5 
0.5 
0.3 

0.3 

68.4 

Percentage or 
the l~ions 
ob.erved 

40.8 
15.7 
9.8 
7.3 

6.4 
5.4 
2 
1.6 
1.4 
1.1 
0.8 
0.8 
0.45 

0.45 

100 

GILLARD points out that the classification he has adopted is 
based solely on the radiological aspect of the lesions. I Ie examined 
them very closely and studied the selective value of the different 
radiological aspects observed among a gtoup in which tuberculosis 
was_ ~ot very pre:alent and in which only 30}~ of the chihlren had a 
poSitive tuberculin reaction. If on the other hand tl · ' , te proportwn 
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of infected children had been as high as, say, 75%, the diagnostic 
significance of the various lesions would have been far less. As it was, 
he was able to bring out the relationship between the different radio
logical types and positive tuberculin reaction. Table 32 shows the 
percentage of positive tuberculin reactions for each type of lesion. 

Table 32.-RADIOLOOICAL TYPES AND PosiTIVE TuBERCULIN REACTIONS 

AMONG SCHOOL-CHILDREN IN RURAL DISTRICTS OF BELGIUM 

Positive tuberculin 
Radiological type Number reactioll5 

Number Percentage 

Tuberculosis of the adult type ........•.•. 10 10 100 
Pleurisy with eiTusion ••••••••• 0 0 ••••••• 7 7 100 
Primary complexes •••• 0 •••••••••••••••• 14 14 100 
Interlobar lesions •••••••••••••••• 0 •••• •• 4 4 100 
Exudative lobi tis ...•...... : ....••...•... 12 11 92 
Calcified nodules ........................ 415 369 89 
Well defined circular patches ............. 48 41 85 
Lymph gland shadows ••••••••••••• 0 ••••• 18 15 83 
Interlobar pleuritis .............•....•... 88 68 77 
Ill defined patches ...................•... 65 50 77 
Extensive sequel"' of pleurisy ............. 7 4 57 
Nodules •••••••• 0 •••••••••• ••••••••••• 0 140 75 54 
Appearance of sub-acute or chronic basal 

broncho-pneumonia .....•.•.......•... 57 20 33 

Totals •.•..................•. 885 I 688 78 

From Table 33, which deals with lesions, tuberculous or non
tuberculous, GILLARD inferred that : 

(a) The proportion of children with lesions which are probably. 
tuberculous, like that of infected children, increases as they 
grow older; 

(b) The curve of non-tuberculous lesions is very different : it 
reaches its peak between the ages of 3 and 5 and drops at the age 
of 6 to a level which remains practically the same until the age 
of 14 ; 

(c) Non-tuberculous lesions are sequelre of acute infections, 
particularly whooping-cough, which frequently attacks very 
young children ; 

(d) As the aggregate proportion of lesions is affected by the 
partial rates, the peak is reached between the ages of 3 and 5; 
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the rate falls at the age of 6 and afterwards gradually rises 
until the age of 1-t, at which it is highest ; 

(e) The ratio between tuberculous lesions and no~-tuber

culous lesions at the various ages may be summansed as 
follows : among very young children, 60~~ of the lesions are 
non-tuberculous ; as the children grow older, the proportion is 
reversed and from the age of 11 onwards 75~ ~ of the lesions are 
tuberculous. 

Tab/t JJ.-LESIOSS, TUBERCULOUS OR !'OS-TUBERCULOUS, UIISERVED 

AMONG SCHOOL-CHILDRES IN RURAL DISTRICTS OF Jl>:LOIU" 

Age Number 
of subjects 
examined 

. 'I I ~on-tubfor- 1 Hatio betwl"en 
Lfos1on§ Tul:K"~u.... i culous thf' two types 

observed i lo\15 lestons j ll"sions ~ions 

i I Non- Tuber-
Sum- Pl"r , :Sum- Per Sum- P!'r tuber- culous 

ber mille, bl"r mille ber mille cu~ouJ. lesions 
1 lesiOns -----:----_,_-------

2 years 
3 .. 
4 .. 
5 .. 
6 .. 
7 .. 
8 .. 
9 .. 

10 .. 
11 ,. 
12 , 
13 " 
14 " 

Totals 

8 0 
273 17 
519 41 
778 52 

1,228 42 
1,472 61 
1,434 93 
1,465 91 
1,5.';9 125 
1,471 104 
1,248 105 
1,061 102 

484 56 

..... u,ooo i 889 

0 0 0 0 0 0 0 
62 6 22 11 40 61 35 
79 17 33 24 46 59 42 
67 17 22 35 45 67 33 
34 20 16 22 18 52 4l! 
41 37 25 24 16 39 61 
65 60 42 33 23 36 64 
62 66 45 25 17 28 72 
80 83 53 42 27 3t 66 
71 74 50 30 20 29 71 

13
1 

15 I 85 
23 24 76 
29 I 25 75 

23j34T-;;-

84 89 71 16 
96 78 74 24 

116 42 87 14 

----s8 ls89 45 Joo 

Investigations such as those carried out by GILLARD, which he 
was able to undertake with the help of the travelling prophylactic 
dispensary of the province of Liege, make it possible to obtain a 
tuberculosis map of a district. 

Certain investigations carried out in the Union of Soviet Socialist 
Republics deal with populations that were for a long time deprived 
of any modern medical service. MASSINO obtained 26.5% of 
positive skin tests among the children of Bashkirs, a nomadic 
people living in the South Vrals. KuDRJAVCEV examined the 
Burials, a Mongol branch living in North Russia ; among 
children from 0-2 years, he obtained 16%; among children from 3-7, 
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59%; and among children from 8-14, 82% of positive skin tests 
{PIRQUET). Among the Yakuts, a Turanian people, inhabiting the 
Lena Basin, lsAKOV obtained positive reactions in 4% of subjects 
from 8-17 years of age. For the Kalmuks in the Astrachan region, 
METCHNIKOFF, BURNET and TARASSEVITCH before the war compiled 
the following figures : 0-5 years, 30%; 6-10 years, 63% ; and 11-
15 years, 83% of positive reactions. 

Invasion by the B. tuberculosis knows no boundary. 

B. ADULTS 

A number of authors have attempted morbidity surveys among 
adults in rural districts by means of skin testing; not all of them are 
satisfied with this method ; it is therefore preferable to regard these 
researches as isolated and provisional contributions to a study the 
general technique of which has still to be determined. 

Among enquiries into skin tests of rural populations, that of 
PHELEBON covered 3,360 subjects from 0 to 25 years of age. The 
results are condensed in Table 34. 

Table JI.-SKIN TESTS IN A RURAL DISTRICT OP ToURAINE, 1920-1926 

Number Positive results 
Ages of cases 

observed Numbfor Percentage 

0 to 1 year .•.....•••.......•. 30 1 3.3 
2, 3, 4 years •••••••• 0 • 0 ••••• ~ 177 9 5.0 
5, 6, 7 years ••• 0 ••••••• •••••• 193 12 6.2 
8, 9, 10 years 0 ••••• ••• 0 •••• 0. 404 22 5.4 
11, 12, 13 years •••••••••• 0 ••• 350 26 7.4 
14, 15, 16 years .............. 354 30 8.5 
17 years • 0 ••• 0 ••• 0 ••••••• • •• 0 • 198 23 11.6 
18 .. .... ················· 231 57 24.6 
19 " ...... ············· .. 222 95 42.8 
20 .. ••••••••• 0 •• ••••••••• 279 105 52.9 
21 .. oO I 0 o o o o 0 0 0 00 00 oO 0 00 0 197 119 60.4 
22 .. ••••••• 0 •••• ••••••••• 

189 123 61.4 
23 .. .......... ··········· 235 142 60.4 
24 .. •••••••••• 0 •••••••••• 

193 119 61.6 

The first thing which strikes us is the very low percentage 
of positive tests and the very slight variation in the figures 
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below the age of 18. Later on, the percentage rises. . From 19 to 
20, it increases suddenly and afterward rises steadily until the age 

of 25. 
One gathers the impression that the positive skin test appears 

among this rural population about the age of 19, as the result of inter
human contagion in the towns when they leave their villages more 
frequently and for longer periods. In order to supplement this 
enquiry, PHELEBON performed a certain number of skin tests on 
adults between the ages of 25 and 40. Out of 50 tests, he obtained 
31 positive results-i.e., 62%. 

In the case of all young subjects with a positive reaction, the 
author endeavoured to ascertain the source of infection; in many 
cases, their families were unwilling to give him any information 
or withheld some of the facts. Nevertheless, he discovered that 
contagion was the chief cause of infection. It was usually due to 
living in the same house as someone suffering from tuberculosis : 

The mother . • . . . . . . • . • • . • . . . . • . . . . . . • .. . . . . . In 18 cases. 
The father • • .. . .. . . . . .. . . . • . . • . . . . . . • . . . . . . . In 10 cases. 
The grandmother . • . . . . . . . . . .. . . . • • . . . • • • . . • • In 3 cases. 
The grandfather . . • • .. . . . • .. . • . • . . . . . . . . .. . . . In 4 cases. 
An uncle or aunt . • . . . . . • . . . . . . . . . • • . . . . . . • . • In 7 cases. 
A neighbour or fr~end ............... ·.. .. . . .. . In 2 cases. 

In ten cases measles and in fourteen cases whooping-cough 
appeared to have had an anergic effect as the test, which 
was negative before these infections, became positive during the 
weeks follo"\\ing convalescence. 

In Roumania, TATARANu and PATROIANu studied, by means of 
skin testing, tuberculosis infection in the rural commune of 
Moroeni, department of Dambovita ; 1,103 persons-i.e., 51.5% of 
the to~ population of the two villages-were examined (Table 35 ). 

The highest percentage of positive r~ctions was obtained among 
women between 25 and 30 (82.7%) ; 75% of women of that age are 
engaged in the manufacture of woollen carpets, Among them the 
percen~ge ~f positive cases was 73.3, whereas among women of no 
occupatiOn 1t was only 48. 80% of the men between 30 and 35 
gave a positive reaction ; these were itinerant merchants who sold 
the carpets made by their wives. 

The Roumanian study draws attention to the fact that" rural" 
does not always mean " agricultural " population. From an 
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epidemiological standpoint, it is important to know what the position 
is in so-called " agricultural " districts, whose inhabitants . are 
engaged in various occupations ; 1 further light will be thrown on the 
matter by other studies now in progress at Gilau and Tomesti. 

Tab/~ J.5.-SKIN TESTS IN A RURAL COMMUNB OP ROUMANIA IN 1936 

Cases examined Positive reactions Pereen tages 
Age·group 

M. F. Total M. F. Total M. F. Total 
-- -- ------ -- ------

2 to 6 years ....... 133 108 241 32 38 70 24.7 32.5 29.9" 
7 to 9 " ....... 52 52 104 15 18 33 28.9 34.6 31.7 

10 to 14 .. . ...... 44 77 121 18 36 54 40.9 48.8 44.8 
15 to 19 " ....... 33 106 139 25 60 85 75.8 56.6 66.2 
20 to 24 .. . ...... 32 71 103 18 52 70 56.3 73.2 64.7 
25 to 29 

" 
....... 31 52 83 20 43 63 64.5 82.7 73.6 

30 to 34 
" 

....... 31 47 78 25 37 62 80.7 78.7 78.7 
35 to 39 .. . ...... 23 47 70 18 36 54 78.3 76.6 78.7 
40 to 44 " ....... 16 34 50 12 25 37 75 73.5 72.2 
45 to 49 .. . ...... 15 25 40 12 19 31 80 76 78 
50 to 59 

" 
....... 22 22 44 16 17 33 72.8 77.3 75 

60 years and over •... 12 18 30 8 13 21 66.7 72.3 68.5 
-- -- -- -- -- -- --~ --

Totals ......... 444 659 1,103 219 394 613 49.3 59.7 56.6 

Since the sojourn of country-folk in the towns exposes them 
to the risk of infection, certain authors wondered whether this 
might affect the test. According to THORBORG HoLM, who 
examined 2,000 cases and obtained 54% positive reactions, these 
were particularly frequent among persons who had resided in a 
town. 

DuRAND, in an article entitled " What is the cause of the large 
number of deaths among young villagers transplanted to the 
towns? ", considers that persons with a positive skin test run 
less risk of serious infection than those with a negative one. 

MoRozowsKI summarised in a table (36) the position among the 
inhabitants of a Ukrainian village according to whether they had or 
had not resided in a town. 

· • In the United States, agriculturists and non-agriculturists were also found 
In certain communes •tudled by ARoNsoN In Michigan. His findings bring out 
In particular the dlf!erence between the whites and the Indians. Among the 
latter, the number of positive reactions was appreciably higher than among 
the whites. 
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Table J6.-PosJTIVB SKIN TESTS AND llloRBIDITY 

IN A UKRAINIAN Vli.LAGE1 1926/27 

Pooltlve skin ea... or Open tubereu· Length of ea... eumlned te!ib tuberculosis 
residence In (perceutage) (percentage) loolo--Totala 

a town 
M. F. Total M. F. Total M. F. Total M. F. ---------------- -- --

Less than 
one year •• 103 51 154 6.'>.0 62.7 64.3 1.9 13.7 5.8 - 1 

One year or 
more .... 415 160 575 59.9 53.1 58.0 9.6 19.4 12.3 8 1 

Total ••••. 518 211 729 60.9 55.4 59.3 8.1 18.0 11.0 8 2 
Persons 
who have 
never lived 
In a town. 1,300 2,031 3,331 53.5 31.8 52.7 5.8 5.3 5.5 3 a 

Women who had never lived in a town showed a comparatively 
low percentage of positive reactions ; they subsequently became 
infected and morbidity among them was greater than among men. 
An examination of the whole population of a village showed a lower 
percentage of positive reactions among women than among men 
(Table 37). 

Table .17.-POSITIVB SKIN TESTS IN A UKRAINIAH VILLAGE, 1926;27. 
PROPORTION PER 100 PERSONS BlLUIDIED 

15-19 20-29 30-39 40-49 60-59 80 and Total Sex yean yean yean yean yean over 
Male ........... 62.9 77.6 81.0 81.3 69.6 65.5 73.8 Female ••••••••• 55.8 63.3 68.2 65.7 59.2 64.4 62.6 

Total ..••• 58.9 69.6 73.4 72.3 63.2 64.9 67.4 

A work by th_e same author covering seven villages gives parti
culars of the vanous forms of tuberculosis (Table 38). The peak for 
all !orms of tuberculosis is reached from 20 to 49 years of age-i.e., 
6.9Y., of the total population. Pulmonary tuberculosis comes 
first and attacks persons of all ages, while the osseous and glandular 
forms show a predilection for young people. 

Total --

1 

9 
10 

17 
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Table 38.-VARious FoRMS oF TuBERcuLOsiS IN SEVEN UKRAINIAN VILLAGES. 
PROPORTIONS PER 100 PERSONS EXAMINED, 1925;26 

Under 15 20 50 60 
Form of tubereuloolo 14 to to to and Total 

yean 19 49 59 over, 

{Males ....... 0.6 5.4 6.2 3.2 1.8 3.4 
Pulmonary tuberculosis . Females; .... 1.0 3.5 7.2 3.7 3.3 4.0 

· Total •..•• 0.8 4.4 6.7 3.5 2.5 3.7 I Males ....... 3.8 0.5 1.6 
Glandular tuberculosis •. Females ..••• 4.7 0.6 1.8 

Total ..... 4.3 0.5 1.7 

f Males ....... 0.3 0.08 0.1 
Tuberculosis of the bones Females ....• 0.4 0.2 0.1 0.2 

Total ..... 0.3 0.1 0.1 0.2 

{ Males ....... 0,07 0.08 0.05 
Other organs ......... Females ..•.. 0.5 0.2 

Total ..... 0.3 0.04 0.1 

{ Males ....... 4.8 5.9 6.3 3.2 1.8 5.2 
Total number of cases .. Females ....• 6.7 4.3 7.3 3.7 3.3 6.2 

Total ..... 5.7 5.0 6.9 3.5 2.5 5.7 l Males .. . . .. . 1,453 406 1,300 187 219 3,565 
Number examined ••.•• Females ..... 1,384 508 1,455 267 215 3,829 

Total ..... 2,837 914 2,755 454 434 7,394 

• • • 
While a study of the skin test is of undeniable importance, ·it is 

equally necessary to ascertain the number of cases of pronounced 
tuberculosis and the ·forms it takes, regarding which very lit tie 
information is available. 

After examining some 3,600 cases of tubercTJ.losis among Polish 
peasants and the inhabitants of Lwow, ToMANEK reached the 
following conclusions : 

(1) Infiltrations were found in 99.7% of cases of tuberculosis 
among the peasants and in 54.9% of cases among the town

. dwellers ; 
(2) Tuberculosis in both lungs was three times more prevalent 

among the peasants than among the town-dwellers (ratio 
3.3 : 1) ; 

(3) " Old pulmonary tuberculosis " among old peasants was 
rarer than among the town-dwellers of the same age ; 

(4) Rural tuberculosis assumed more serious forms than 
tuberculosis among the town-dwellers ; 
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(5) Tuberculosis of the skin and mucous membranes was 
more prevalent among the peasants than among the town
dwellers ; 

(6) Tuberculous laryngitis was much more prevalent among 
the peasants than among the urban population (ratio 3.5 : 2) ; 

(7) The very rapid progress of tuberculosis was especially 
frequent among the peasants ; 

(8) Rural tuberculosis was particularly marked by the 
tenqency to produce destructive lesions ; 

(9) Glandular tuberculosis was more frequent among agricul
turists than among the urban population ; 

(10) The actual constitution of the peasant appears to 
render him specially susceptible and vulnerable to tuberculosis 
infection. · 

Table 39, compiled by SToUMAN, summarises the new cases 
diagnosed in a rural district of Hungary, and confirms the heavy 
tribute paid by women. 

Table 39.-NEW CAsES OF PULMONARY TUBERCULOSIS DIAGNOSED 

IN THB DISTRICT OF SZBNTISTVAN, JANUARY 1930-JUNB 1936 

Age 

Under 5 years ......•......•...••• 
5-14 years ....•....•.....••...•.• 

15-24 " .•..•...•..•...••••...• 
25-44 ,, ••.•••••••.•.•••.•••.•• 
45-64 " ....•..•..••.••......•. 
65 years and over •••••••••••••••• 

Totals ••••.••..•••••••• 

Hal .. 

88 
110 
133 
147 
70 
0 

109 

Percentage 
of excH1 of 

Femal .. the rate for 
females over 

the rate 
for males 

123 39.8 
239 117.3 
375 182.0 
260 76.9 
103 47.1 

0 

220 101.8 

As STOUMA.'l points out, the most striking feature of Table 39 is 
the very heavy incidence of the disease among young women and 
the absence of a high incidence among middle-aged men, contrary 
to the findings in urban and industrial areas. 

C. CoNSCRIPTS AND SoLDIERs 

The_ results of the medical examinations performed when the 
con~npts are call~d up and the incidence of tuberculosis among 
&oldiers and reservu;ts enable us to form an idea of the health of 



TUBERCULOSIS IN RURAL AREAS 593 

rural populations .. Unfortunately, however, these enquiries are not 
as yet conducted systematically and on a wide scale, and only a 
few isolated studies are available. 

DuRozov examined the findings of the Recruiting Boards from 
1826 to 1835 and from 1887 to 1896 in the canton of Ribecourt 
(Oise). From 1826 to 1835, out of a total of 822 conscripts, only 505 
were examined, the others being exempted because they had" drawn 
a lucky number". Out of these 505, the Recruiting Board rejected 
209, including 4 for " chest disease ", 9 for " scrofula " and 44 for 
" weak constitution ". 

Altogether, there were 57 young men who were probably suffering 
from tuberculosis at some stage or other of the disease, making 
11 suspected cases of tuberculosis per 100 conscripts examined ; 
tuberculosis was the cause of 27% of rejections. 

During the period 1887-1896, all the 802 conscripts were examined, 
no exemptions being then allowed by the drawing of lots. Out of 
this number, only 38 were rejected, as against 209 during the earlier 
period ; there were only 18 suspected cases of tuberculosis, as 
against ~7. 

In this same canton of Ribecourt, where in 1830 11 conscripts 
out of every 100 were suspected to ·be suffering from tuberculosis 
and were rejected on that account, in 1900 barely 2% (exactly 1.6%) 
were sent back to their homes. 

Whatever may be the historical interest of DuRozov's contribu
tion, no final conclusion can be drawn from it, and we must turn our 
attention to more recent enquiries conducted on a large scale~ 

DEBENEDE'ITI, in collaboration with· FoRET, communicated in 
1934 the results of the skin tests performed on 165 French 
recruits the day after they joined their regiment. In order to 
establish the possible relationship between the reaction and 
the place of origin of recruits, these were divided into two groups : 
urban and rural. Arter careful enquiries, men living on isolated 
farms, in hamlets or villages with less than 1,000 inhabitants and 
who had spent their childhood and adolescence in the country 
with~ut ever having lived in a town were placed in the rural group. 
The urban group comprised all men living in a place with more 
than 1,000 inhabitants. 

Of the 165 young soldiers, 105-i.e., 64%-belonged to the rural 
group and (i(}.-i.e., 36%-to the urban group. . In the urban group, 
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40 tests were positive-i.e., 67%-as against 46, or 41%, in the 

rural group. _ . 
A further communication from the same author (193J) covenng 

345 recruits and 500 reservists called up furnished more detailed 

particulars : 

(1) The percentage of negative tests for the whole group 
was 42; 

(2) The percentage of negative tests among the urban 
group was 33 and among the rural group 54 ; 

(3) The percentage of negative tests was 61 among recruits 
brought up in the country ; 

(4) The percentage of negative test was 49 among reservists 
brought up in the country ; 

(5) On the other hand, the percentage of negative tests was 
about the same among town-dwellers of the young recruit group 
and of the older reserve men ; 

(6) The proportion of negative test among urban reserve men 
was as high as 34%. 

A change in the skin reaction during or after military service there
fore occurs more frequently in the rural group, whereas in the urban 
group the proportion of negative tests remains practically the same 
when they enter and when they leave the service. 

In 1936, D.EBENEDEITI, 0ISEAU, BALGAIRIES and FoRET described 
the variations 1n the tuberculin index according to the area. Out 
of 2,155 cutireactions performed when the men were. enrolled, they 
obtained 34% of negative reactions among 1,529 men of urban 
origin ; whereas among 626 men of rural origin, the percentage 
was 54. 

In a regiment on the outskirts of Paris, 1,219 tests were performed, 
42% of negative tests being obtained ; the proportion of 
negative tests among soldiers of urban o~igin, nearly all of 
whom came from the Parisian area, was 31%; and among the rural 
group coming mainly from Anjou, Touraine and Brittany, 56%. 
In a northern regiment, 936 tests were carried out, the percentage 
of negative reactions being 24 - 21% among the urban group 
coming from industrial and mining towns in the north and 46"' 

/0 

among the rural group coming from the Pas-de-Calais or the 
Avesnois. 
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The authors lay stress on these variations in the tuberculin 
index according to the place of origin of the soldiers. No satisfac
tory interpretation appears to be possible at the present time.1 

A difference between the inhabitants of urban and rural areas 
has also been observed in Roumania. NASTA states that, out of 
4,088 recruits and soldiers from the different garrisons, 60.4% gave 
a positive reaction to tuberculin during the first year of their 
military service. The proportion varied in different parts of the 
country and according to the place of origin of the recruits, but in 
every case it was lower among men coming from rural areas than 
among town-dwellers, as shown by the comparison made at the 
garrison of Galatz, where positive results were obtained in 73% of 
the 172 town-dwellers and in 61% of the 657 countrymen. 

QuERANGAL DES EssARTS studied primary tuberculosis infection 
in the navy and analysed the results of cutireactions with tuberculin 
carried out at Brest. The Ecole des Pupilles takes boys between the 
ages of 131 and 15. They chiefly come from nearby country 
districts or places on the coast. From 1929 to 1935, 246 skin 
tests were performed; the percentage of positive reactions was 
42 for pupils examined on admission and 65 for those examined 
some time during their stay in the establishment. 

On classifying the data according to the origin of the boys, we 
find that, out of 172 pupils coming from rural areas, 30% had 
positive reactions on admission and 46% later; out of 74 pupils 
of urban origin, 65% had positive reactions on admission and 
72% later. 

III. INFLUENCE OF THE RURAL EXODUS 
ON TUBERCULOSIS 

Migration to the towns is bound to affect the trend of a social 
disease like tuberculosis. What happens to the persons transplanted, 
on the one hand as possible victims, and on the other as transmitters 
of the tuberculosis bacillus ? 

• According to LAURENS & GAUCH, the proportion of tuberculosis infec
tion among soldiers coming from the towns is practically the same botb In 
Morocco and In France; moreover, while the rural population Is less exposed to 
contagion In Morocco than in France, the urban population may possibly run 
more risk of becoming Infected. This confirms BIRAuo's theory described above. 
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The improvement of rural conditions has become a vital problem 
for the towns. A study by OLINEscu RADU brings out the high 
percentage of countr)rfolk among the patients of a Bucharest 
dispensary. Out of 507 persons suffering from pulmonary. tuber
culosis, 61% came from rural districts, most of them havmg left 
their homes between the ages of 15 and 25. In 15% of the cases, 
tuberculosis had already developed and they had hoped to be 
cured in the towns. Their rural origin appeared to predispose 
them to bilateral progressive forms of the disease. In most cases, 
the onset of the disease occurred after ten years of residence ; in 
31% of cases, it had first appeared from one to five years after their 
arrival in the Roumanian capital. 

E. SERGENT & F. GomN studied the relation between tuber
culosis and the desertion of the countryside on the basis of the 
enquiries they had conducted among in-patients suffering from 
tuberculosis in the Paris hospitals. On questioning the latter 
systematically as to their origins, these authors were struck by the 
large number who had been born in the provinces. Comprehensive 
statistics covering 3,000 patients admitted to the wards of the Charite 
Hospital during the past few years have confirmed this imreession ; 
two-thirds of the patients are in fact of provincial origin. But 
tuberculosis is not the only disease which presents this peculiarity ; 
a fair number of other diseases would no doubt be found to affect 
chiefly, although possibly to a less marked degree, men and women 
who have left the countryside in order to work in Paris. These 
hospital patients, however, are not a fair sample of the population 
as a whole, as they belong only to certain classes. 

In order to ascertain the influence of the rural exodus on tuber
culosis, SERGENT collected in 1928 data relating to 261 patients 
(144 women and 117 men) in his hospital ward; 107 (59 women and 
48 men) had been born in Paris and 154 (85 women and 69 men) in 
the provinces. Among patients born in Paris, there was a higher 
tuberculosis morbidity among women up to the age of 41}-parti
cularly between the ages of 20 and 30 ; this might be attributed to 
th~ strain of pregnancies, confinements, lactation, looking after 
young children, etc. In the case of men, morbidity was most 
marked after the age of 40 and was apparently due to the fatigue 
caused by their work and to excesses of all kinds, to syphilis, 
alcoholism, etc. 
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The very high morbidity among women during the years when 
genital life is most active was even more marked among patients 
born in the provinces than among those born in Paris. At other 
periods, when the factor of transplantation alone operates, morbidity 
was more or less the same for both sexes. 

A study of the relation between this transplantation and the 
apparent onset of tuberculosis showed that it was chiefly during the 
first two years of residence in Paris that the disease made its 
appearance in persons transplanted before the age of 30 : 52 cases 
(28 women and 24 men). A further outbreak occurred later after 
the fifth year of residence. 

The majority of the patients of rural origin were engaged in 
very arduous occupations, which those countryfolk coming to the 
towns chiefly follow. Among the women, by far the largest number 
were domestic servants, although there was also a fair sprinkling 
of clerks. 

SERGENT· points out that the countryman who has become 
infected with tuberculosis is a menace to his birthplace. After a 
more or less lengthy stay in hospital, he returns to his native village. 
where he becomes a source of infection, which is all the more 
dangerous because rural dwellings are often defective as regards 
hygiene and cleanliness, and in certain districts at any rate there is 
only one room for all the members of the family. 

Table 10.-INFLUENCE OF RESIDENCE IN THE TOWNS ON THE SPREAD 

OF TUBERCULOSIS AMOSO PERSONS OVEI\ 14 YEARS OF AoE, INHABITING 

7 UKRAINIAN VILLAGES, 1926,27 

Persons who have resided in town Persons who 
have never resided 

Length of Stay 
SuiTer-

in a town 
Name of -

village Total lolerted "K SuiTer- Su!'l'er- I Suf11r-
from Coder lole<ted iag Oler lole<led iDit Total laletted lllg u. I 10ar f1"11m !year rrom frnm u. U. u. -- -- ---- -- ---------- --

% % % % % % % " 1. Swinkowka. 141 86.6 6.3 32 93.8 3.1 109 84.5 7.3 299 76.6 4.3 
2. Wassiljewka 170 68.8 8.2 35 74.3 5.7 135 67.4 8.9 387 61.5 2.3 
3. Woinarowka 82 52.4 14.6 8 50.0 12.5 74 52.7 14.9 637 43.3 11.1 
4. Nlkitowka . 128 23.4 15.6 30 23.3 6.7 98 23.5 18.4 1,009 36.2 4.4 
5. Tschernesch· 

tschina •. 52 28.8 1.9 13 38.5 - 39 25.6 2.6 265 40.4 2.6 
6. Scharowka . 57 80.7 15.8 14 100.0 - 43 74.4 20.9 378 83.3' 5.0 
7. Repkl •••.. 99 59.6 15.2 22 59.1 13.6 77 59.7 15.6 356 60.7 5.6 

-- -- -- -- ---- -- -- -- ---- --
Total •.•• 729 59.3 11.0 154 64.3 5.8 575 58.0 12.3 3,331 52.7 5.5 
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In the Ukraine, l\loRozowsKI examined the rural inhabitants 
who had lived in a town and who were a possible source of tuber
culosis infection (fable 40). 

The seven villages studied are typical of the Ukraine : Swinkowka, 
with 709 inhabitants, is 29 kilometres from Poltava ; Wassiljewka, 
with 1,086 inhabitants, is situated on the banks of the Dnieper, 
30 kilometres from Dniepropetrowsk ; Woinarowka, with 1,335 
inhabitants, is 60 kilometres away from the town of Bielaia Zerkow. 
The villages of Nikitowka (2,264 inhabitants), Tscherneschtschina 
(728 inhabitants), Scharowka (794 inhabitants) and Repki (760 inha
bitants) are about 50 kilometres away from the town of Kharkov. 
The total population is 7,676, cif whom 7,394-i.e. 96.3%-were 
medically examined. 

The epidemiological enquiry was continued in 1926 and 1927 
under the direction of the Kharkov Tuberculosis Institute, with the 
help of the local doctor. 1\IANToux's test revealed the number of 
infected persons. The percentage of the latter sutJering from a 
tuberculous lesion was then ascertained. 
· Table 40 shows, for the villages of Nikitowka and Tschernesch
tschina, a higher proportion of infected persons among those who have 
never lived in a town. If these two places are left out of account, 
we find that among those who have lived in a town 71% had a 
positive MANToux reaction and were therefore infected. This 
proportion is lower among the rural population that remained at 
home, the percentage being 57"/o. 

The morbidity statistics relating to cases of pronounced tuber
culosis are somewhat striking, the proportion of patients being 
11% among those who have lived in a town as against 5.5% among 
the others. · 

According to the Ukrainian investigations, women run a much 
greater risk than men. Most of them leave the villages before 
they are infected, but soon fall a prey to infection which may lead 
to a form of open tuberculosis. 

Without knowing the exact state of health of these persons 
before they left home and their living conditions in the town, it is 
difficult to express any opinion as to the real causes of tuberculosis 
morbidity ; the resistance of the body and the risk to which it is 
exposed. T~is latter factor is important, even if the persons trans
planted are m robust health. While some authors furnish observa-
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tions relating to the exodus of persons suffering from or predisposed to 
tuberculosis, others state that it is the elite, those who are apparently 
strong and healthy, that emigrate. 

The type of occupation plays a decisive part in bringing on 
tuberculosis, but the necessary statistics are lacking. We will 
merely reproduce a table (41) compiled by JirrA, concerning the 
influence of occupation on the incidence of tuberculosis. 

Table 41.-DEATHS FROM TUBERCULOSIS OF THE LUNGS OR LARYNX IN TBB 

NETHERLANDS IN VARIOUS TRADES (BASIS 100 FOR ALL TRADES COMBINED) 

Trade 

All persons following a trade 

Mortality 
Index 

100 

All persons engaged In Industry . . . . . . . . . . • . . . • . . . • . • . . • • 121 
All persons engaged in agriculture . . • . . . • . . • . • . . . . . . . . . . . 97 
All persons engaged in sea fishing . . . . . . . • . . . • . • . • • • . . . . . 65 
All persons engaged in river fishing . . . . . . . . . . . . . • • . • . • . . • 81 
Sailors on ocean-going ships . . . . • . . . . . . . . • . . . . . . . . . . . . . . . 139 
Sailors on ships engaged in Inland navigation . • . . . . . . . . . . • 89 
Groups of trades carried on at a high temperature . . . . . . . . 83 
Groups of trades carried on in the open air .........•. "'· . 97 
Groups of trades entailing heavy muscular work . . . • . . . . . • 98 
Groups of trades in which organic dust is inhaled . . . . . . . . • 137 
Groups of trades in which the worker is exposed to poison, 

gas or vapour....................................... 156 
Groups of trades carried on in a factory . . . . . . . . . . . . . . • • • 176 
Groups of trades in "\vhich inorganic dust is inhaled 376 

From the point of view of our enquiry, no definite conclu~ions 
can be drawn, because we do not know what trades are followed by 
the persons transplanted. 

We can form some idea-subject to all the necessary reservations 
-of the tuberculisation of the rural elements that have emigrated 
to the towns by interpreting the various statistics relating, on the 
one hand, to the annual rate of immigration and, on the other, to 
deaths from pulmonary tuberculosis. According to BmAuo, 
migration to the towns of a rural element not tuberculised or only 
partly tu~erculised may be accompanied by a high tuberculosis 
mortality due to sudden tuberculisation. This author has correlated 
the annual rates of immigration and mortality due to pulmonary 
tuberculosis ; the results he obtained are set forth in Table 42. 

4 
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Table 41.---CoEFFICIKNTS OP CoRRELATION BBTWE&N THB ANNVAL RATBS 

OP bDIIORATIOK AND MORTALITY DVB TO PVLMONAR Y TVBBRCVLOSIS 

Time-lag between Immigration and death from tuberculosll 

Obsen11-

I 
Town tion In 5-year period No time-lag One year Two yean period• without 

any tim&-lall 

' 
1 + 0.699 ± 0.056 + 0.701 ± 0.121 Amsterdam. 1875-1914 + 0.596 ± 0.069 

Stoekholm •• 1877-1912 + 0.595 ± 0.073 + 0.443 ± 0.0901 + 0.515 ± 0.083 
Rotterdam •• 1875-1913 + 0.801 ± 0.039 + 0.815 ± 0.036 

All these coefficients of correlation are positive ; they are signifi- . 
cant because they are considerably more than three times higher 
than their probable degree of error. Lastly, there is no appreciable 
difference between the coefficients obtained by correlating the 
immigration and mortality rates for the same year and those 
calculated by shifting tuberculosis mortality in relation to immigra
tion for one ·or two years. This shows that high immigration 
during one year is not immediately or necessarily followed by 
heavy tuberculosis mortality during that year or the following 
year, and that a period of heavy immigration tallies with a period of 
heavy tuberculosis mortality. The examination of the immigration 
and mortality curves for the three towns under consideration shows 
an appreciable and parallel decline-that is to say, during the 
period of 35 years covered by these observations, immigration and 
tuberculosis mortality have both decreased. A movement in the 
same direction of two variable factors is not an absolute proof that 
a relation of cause and effect exists between them, but it neverthe
less suggests such a relation. 

IV. HUMAN TUBERCULOSIS DUE TO THE BOVINE 
BACILLUS 

In a report drawn up by the Board of Health for Scotland, a tress is 
laid ~n the fact that, at the present time, the incidence of bovine 
tuberculosis in man is chiefly a rural problem. 
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Table 43.-INCIDENCE OF BoviNE INFECTION IN ScoTLAND 

Fonn of the disease or origin Number of Cases of bovirie Infection 
of the product examined eases Total % 

Pulmonary tuberculosis ........ 1,087 50 4.6 
Tuberculous meningitis ......... 278 72 25.8 
Cervical adenitis .........•..... 211 139 65.7 
Abdominal tuberculosis ........ 83 67 80.7 
Genito-urinary organs ...••.•... 54 15 27.7 
Bones and joints .............. 94 27 28.7 
Stomach washings (children) ... 21 8 38.0 
Tracheo-bronchial glands 50 12 24.0 
1\liscellaneous .................. · 43 4 9.3 

Total .........•......... 1,921 394 20.5 

-Table 43 shows that the bovine bacillus is a frequent cause of 
abdominal tuberculosis and cervical adenitis. The high percentage 
(38) of cases of bovine infection in children discovered after 
washing out the stomach is very striking, as is also the rate of 
25.8% for tuberculous meningitis. 

After studying the incidence and form of tuberculous affections 
in man caused by the bovine bacillus, LANGE asserts that there is 
no form of tuberculosis in which the bovine bacillus may not act as 
pathogenic agent ; in his view, there are, broadly speaking, three 
categories of countries : 

(1) Countries in which the bovine type of the bacillus plays 
no part or only a very small part in human tuberculosis, such 
as Japan, India and to some extent Norway; 

(2) Countries with an average proportion of bovine bacilli, at 
the head of which comes Germany and possibly also Switzer
land; 

(3) Countries in which the bovine bacillus plays an extra
ordinarily large part : England and Scotland. 

In France, to judge by a Statistical Survey of Bovine Tuberculosis 
in ~leurthe-et-Moselle, by DESROZIERS, which has not yet been 
published,1 the position in serious. It is estimated that at the 
present time from 20% to 30% of French cattle are infected. To 

• Communicated by Professor PARIIOT. 
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IUl'lllillll only three departnwnts-in )lorbihan, the rate is 33.5;~; 
in Dn'>mt•, it is 5-1.5\,; and in llaute-Sadne, li2.5~~· According to 
the 1931 census, ;s out of every 100 inhabitants of llaute-Saone 
-i.r. r;0,3'i9 out of a total of 219,25i-livcd in rural districts. It 
should be add,•d that, in France, the habit of boiling milk is gent>ral. 

In the l'nitt>d Stall's, thanks to the exhaustive inwstigations 
undertaken in connection with the " Health Demonstration ", 
:1\ELBACH states that in 1923 in Cattaraugus county, which has 
a population of i.J,000-32,000 ln urban areas-1.)~~ of the 80,000 
cattle inspected were found to be infected with tuberculosis. 

The infection of cattle must a!Tect human health. According 
to RuYs, the possibility of human infection is greater in rural 
districts than in the towns, because the former consume more raw 
milk. The milk drunk by countryfolk often comes from a few 
cows only; if one of them is tuberculous, the risk of contamination 
is particularly great. 

Tablt 44.-lsCJDEscE OF BovisE lsFECTION IN StoTLANo. 

FOR>IS OP mE MFECTIOS ASD AGE oP TilE PATIENTS 

! _Au ag~-~ 0 to 5 year~ I 5 to 15 years Ovtr 15 y("a rs Form of I 
h.:be:-eulosis I A I B I c I i I A B c. A B c A n c ---.-1- ------ -- -- --;-- --

Re<peratory •.•• ' 166 s I 3.6

1

14o 6 \ 4.3 I 26 0 0 - - -
Glandular ..... 139 I IJ6 ! 76.2 86 71 i 82.5 50 35 70 3 I 0 0 
Abdominal •••.. 73 6•l i 82.2 . 64 52 81.2 9 8 88.9 4~ I 0 0 
Bones and joints. 94 27 . 21!.7' 19 9 : 47.3 32 12 37.5 6 13.9 
Genito-urinary 54 15 ! 27.7: - - - 24 5 20.8 

i~ I 
10 50.0 

:lleningeal ..... 278 72 . 25.9 212 61 I 28.8 51 8 15.7 3 20.0 ! I I 
--~--~-- m 1

38.2 
-- --~-- --804 286 , 35.6 1 521 

1\"oU.-A = Total number of eases. 
B = 1'\umbtor of cases of bovine infection. 
C = Percentage of bovine Infection. 

192 68 35.4 81 I 19 

Table 44 shows that in Scotland the proportion of cases of bovine 
origin dec:eas~s with ag~, since it is 38.2% in the first age-group and 
only 23.6 (o m the third. Apart from cases of genito-urinary 
tuh~rculos~. the nu~ber of which is very small among young 
subJects, th1s rule applies to all the clinical groups taken individually. 
It should be noted, however, that, among the comparatively small 
number of cases of meningeal tuberculosis, the figures are slighlly 

23.5 
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higher in the group over 15 than from 5 to 15, although much lower 
than in the 0 to 5 group. 

The risk of infection by the bovine bacillus run by" children has 
been confirmed by various authors. LANGE, on the basis of Nether
lands statistics, states that the higher percentage of infection 
among Amsterdam children coincides with the fact that in the 
district from which Amsterdam obtains its milk-supply the number 
of cattle with a positive tuberculin reaction is twice as high as in 
other rural districts. 

There is nothing surprising about these findings in regard to 
children, since they are little exposed to air borne human infection, 
but great consumers of milk, some of it from tuberculous cows. 

Table 45.-AGE-GROUPS WITH THE HIGHEST 

PROPORTION OF BoviNE lsFECTioN-ENGLAND AND ScoTLAND 

1. Cervical adenitis ................... . 
2. Bones and joints .................. . 
3. Genito-urinary organs .............. . 
4. Lupus ............................ . 
5. Meningitis ......................... . 
6. Lungs ............................ . 
7. Post-mortem examinations .......... . 
8. llliscellaneous ..........•............ 

1\·olea-d = under 5. 
h = 5 to 16 yean. 
c = over 16. 

England 

a 85.7 
a 27.3 
c 33.3 
a 37.3 
a 34.8 
c 0.8 
a 29.7 
a 33.3 

Scotland 

a 84.9 
a 60.5 
b 40.0 
a 100.0 
a 6.7 
c 3.8 
a 33.3 
b 75.0 

Table 45, relating to the age-groups with the highest percentage 
of bovine infection, shows that in England and Scotland, with 
only one exception-namely, pulmonary tuberculosis-it is nearly 
always among children under 5 that the largest number of cases 
occur. This proves that young children run the gravest risk. 

What are the various conditions that encourage the outbreak of 
a tuberculous lesion ? DESROZIERS condemns the insanitary 
condition of cowsheds and points out that : 

" Grooming, and choice and copious food are reserved 
exclusively for horses ; cattle receive what is left over. The 
food supply of milch cows is often inadequate because it is not 
based on their needs but approximately on the quantities of 
fodder available until the next harvest." 
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Svstematic studies, taking into account medical and veterinary 
findings, should be undertaken on this matter. 

V. PROGRAl\DIE FOR A SURVEY 0~ RURAL 
TUBERCULOSIS 

Throughout this monograph, the imperfection of our knowledge 
in regard to tuberculosis in rural areas and the necessity for 
systematic, co-ordinated researches have been clearly revealed. 
This situation has not escaped the notice of the Health Organisa
tion of the League of Nations. 

We give below the conclusions of the Sub-Committee on Tuber
culosis of the Conference of Directors of Institutes and Schools of 
Hygiene, held at Geneva in November 1937 ; without entering 
into all the details of a programme for a survey on rural tuberculosis, 
the Sub-Committee drew up eight paragraphs reading as follows : 

I 

It approves the general principle that antituberculosis action, 
both curative and preventive, should be adapted to local conditions 
-viz., to the local epidemiology of tuberculosis, the way in which 
the population is distributed, and the social and economic condition 
of the people. 

II 

It considers it necessary, to permit of such adaptation, to carry 
out regional field surveys relating, not only to the incidence and 
forms of tuberculosis itself, but also to the whole of the social, 
medical a~d sanitary conditions in which the population lives, for 
tuberculosiS cannot be regarded as an isolated problem. 

III 

It considers tha_t t~e geographical area taken for regional field 
sur;eys should c01~c~de as closely as possible with both a natural 
regwn and an existing administrative division. In addition to 
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data, however, regarding the selected region, considered as a whole, 
full particulars should be collected in a few localities which are 
representative samples of the whole (intensive surveys), or which 
represent distinct factors, if the region is not homogeneous. 

IV 

For the general survey of the social, economic and health 
conditions of the population, the " Health Indices " system might 
with advantage be used. Regions in which these indices are to be 
used experimentally might also be selected for the tuberculosis 
surveys. 

v 

The Sub-Committee approved as a· whole a detailed scheme for 
both regional (extensive) and local (intensive) surveys--one 
complementing the other-{)f the incidence of mortality, morbidity 
and tuberculosis infection. In order to determine morbidity, it is 
necessary, not only to question every inhabitant of one or more 
localities, but also to subject each to both tuberculin-testing and 
X-ray examination for pulmonary lesions. In the case of patients 
and suspects, the X-ray examination should be supplemented by 
clinical and bacteriological examinations. 

VI 

The Sub-Committee considered it desirable that a single well
defined method should be adopted everywhere for tuberculin
testing. It did not feel called upon to recommend one method in 
preference to another. The tuberculosis specialists entrusted with 
the surveys arranged by the institutes of hygiene should agree on a 
method beforehand. Agreement should similarly be reached as 
to the classification of Clinical forms of tuberculosis for the purposes 
of the surveys. 

VII 

The Sub-Committee considers that the local tuberculosis survey 
should be supplemented by a detailed enquiry into the social factors 
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of tuberculosis (housing, general and hygienic education, nutrition, 
occupations and social position of the population), and into 
migratory movements of individuals which may influence the 
spread and evolution of tuberculosis. Consideration should also 
be devoted to the position as regards medical and social assistance. 

VIII 

The Sub-Committee considered that, apart from data on human 
tuberculosis, data on animal tuberculosis might usefully be collected 
by the competent veterinary services.(tuberculin reactions, frequency 
of tuberculous lesions in slaughtered animals, sanitary conditions 
of sheds and relationship between human and bovine cases) . 

• • • 
Since the carrying-out of the survey will consist to a large extent 

in the compilation of a series of statistics, the results obtained 
should not be either blindly accepted or treated with undue 
scepticism. 

" Statistical results ", PARISOT writes, " should not be taken 
at their face value, or hasty conclusions drawn from them; they must 
be studied and must stand the test of time. We usually turn to 
health statistics in order to verify the results of social activity in 
that field ; actually, however, the information they furnish is, in 
many cases, inadequate. The data are too general to enable us to 
go into details, to discern the part played by various factors, 
without a knowledge of which it is impossible to draw up a rational 
programme of action or to appraise at their true value the results 
of the efforts made. These general data should now be supple
mented by more exhaustive investigations. A survey should be 
made of a carefully selected community representative of the 
regional physiognomy, a parallel being drawn between all the 
common factors, both human and external, which may have a 
positive or negative influence on health, ana all measures and 
improvements affecting those factors and the object of which is to 
raise the standard of living. A comparison of the facts and results 
will then enable us to form a truer and more accurate estimate of 
the situation and wili provide us with indications which will be 
more reliable because they will have been taken from real life." 
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VI. SUMMARY AND CO~CLUSIONS 

(1) Tuberculosis appears to be less widespread in rural than in 
urban districts, although there is a fair number of exceptions. It 
sometimes happens that in the same country certain rural areas are 
more affected than others. 

(2) A decline in tuberculosis mortality has been observed both 
in rural districts and in the towns, but in the latter it began earlier 
and at the present time is more marked. 

(3) As a rule, young women are more frequently attacked by 
tuberculosis in rural areas than in the towns. 

(4) The data collected regarding tuberculosis mortality according 
to occupations are not as yet sufficient to enable any definite 
conclusion to be drawn, because they make no distinction between the 
influence of the rural environment and the agricultural occupation. 

(5) Rural mortality due to tuberculosis cannot be regarded as an 
isolated phenomenon but must be examined to some extent in 
conjunction with urban tuberculosis, because there is a connection 
between the urban and rural incidence of the disease,_ the degree 
of tuberculisation and mortality in the towns and in the countryside. 

(6) Until such time as adequate and reliable notification of cases 
of tuberculosis in all countries, furnishes full information relating to 
morbidity, this can best be gauged by sample surveys dealing princi-

. pally with children of school age. The investigations undertaken by 
means of the tuberculin test show that there are very wide variations 
in the number of positive cases from one village to another in districts 
only partly tuberculised. 

(1) In the case of adults living in a rural district, the tuberculin 
reaction becomes positive as a result of inter-human contagion, 
especially when they first come in contact with a town. 

(8) The examination of conscripts shows that the percentage of 
positive tuberculin reactions is lower among countrymen than 



608 TUBERCULOSIS IN RURAL AREAS 

among town-dwellers. It is chiefly among countrymen that the 
tuberculin reaction changes from negative to positive during or 
after military service, whereas the proportion of negative tests 
appears to remain more or less the same in the case of town-dwellers 
when they enter and when they leave the service. 

(9) The study of mortality by age and sex usually reveals in 
rural areas an exceptionally high incidence of tuberculosis among 
young women and a low incidence among middle-aged men, 
contrary to the data collected in urban areas. 

(10) The rural exodus leads to an increase in the number of 
cases of tuberculosis. A study of the place of origin of tuberculosis 
patients-particularly women-in urban hospitals emphasises the 
importance of the problem of the rural exodus and furnishes 
valuable suggestions for the anti-tuberculosis campaign. 

(11) Ov.ing to the consumption of raw milk, which is particularly 
v.idespread in rural districts, the bovine bacillus appears to play a 
much more important part in the spread of tuberculosis in rural 
areas than in the towns, especially among children. 

(12) A study of the information regarding rural tuberculosis to 
be gleaned from official sources or the publications of various 
authors shows that its multiple aspects and factors are not always 
taken into account as fully as they should be. The conclusions 
of the Sub-Committee on Tuberculosis of the Conference of Directors 
of Institutes and Schools of Hygiene held at Geneva in November 
1937 should therefore be adopted and systematic and co-ordinated 
studies encouraged. 
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I 

INTRODUCTION 

1. DEFINITION OF RuRAL AREAS 

Owing to the density of the population, which is higher than in 
any other country in the world, the expansion of industry, and the 
very close network of communications, there are now very few 
areas in Belgium that can be called purely rural. 

In 1U30, the population was distributed approximately as follows: 

25% in the five large urban areas of Brussels, Antwerp. 
Charleroi, Liege, and Ghent ; 

25% in the more scattered industrial areas ; 
50% in the areas with a relatively dispersed population. 

containing few communes with more than 15,000 inhabitants. 
The average population of these communes is under 1,500. In 
these areas, every family, with very rare exreptions, has a 
house to itself; often it has a kitchen-garden, and rears poultry or 
rabbits. But although 40% of the people of Belgium Jive in 
communes with a population of under 5,000, only 17% of the 
gainfully-occupied population are engaged in agriculture. 
horticulture, forestry, or fishing. 
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If the areas ·which present a rural appearance are taken as a 
whole, half their gainfully-occupied population consists of clerical 
and industrial workers who live in the village, but go to work every 
day in a neighbouring town or industrial region. This state of 
a!Tairs is good for the public health, but makes it difficult to deter
mine exactly who are the rural populatio!l. 

The largest number of persons engaged in agriculture per square 
kilometre is to be found in the province of Antwerp and the two 
provinces of Flanders. It is, however, in Luxemburg, in the 
southern part of the province of Namur, and in the south-eastern 
part of the province of Hainault that-among a population much 
less dense than elsewhere-the proportion of agriculturists is highest. 

If, therefore, we wish to f nd an agricultural area as characteristic 
as possible, our choice must fall on the province of Luxemburg-a 
hilly and in part wooded region--where practically the only mineral 
workings are stone- and slate-quarries. A certain number of so
called " frontier " workers go to work in the Grand-Duchy of 
Luxemburg; but most of the population are engaged in agriculture, 
stock-raising and forestry. 

In comparison with the other rural areas, Luxemburg has a poor 
soil, a harsh climate and customs that still belong to the patriarchal 
age. The population, isolated in small villages considerable 
-distances apart, and relatively poorly served by means of communi
<:ation, leads a frugal life. The strictest economy is the rule. In 
Flanders and the Walloon part of Brabant, the impression would 
he quite di!Terent ; but those are not purely agricultural areas. 

Looking at the matter from another angle, we can gain some 
rough.idea by contrasting all the communes in the country with a 
population of under 2,000 with all the communes with a population 
of over 25,000. The former group is obviously mainly rural ; and 
the latter, mainly urban. . 

It must, however, be borne in mind that, owing to the smallness 
of the country in proportion to its population, the density of the 
network of roads, canals, railways, tramways and motor-omnibus 
services, and the wide di!Tusion of broadcasting and newspapers, 
there are hardly any districts in Belgium that are out of touch with 
urban life. A village in which one man out of two goes to town 
every day, in which every family makes its more important pur
chases and seeks its entertainment in the town, knows nothing of 
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the physical and intellectual isolation that was for so long a feature 
of rural life. Such isolation, however, still prevails to a certain 
extent in the province of Luxemburg and in the northern parts of 
the provinces of Antwerp and Limburg. 

2. CHARACTERISTICS OF BELGIAN AGRICULTURE 

" A soil made fertile, improved throughout the centuries, inten
sively cultivated and often industrialised, maintains a singularly 
dense agricultural population, and yet there is no overcrowding of 
the land. 

Agricultural 
population per 

square kilometre 
of arable land 

Poland . . . . . . . . . . . 91 
Italy • . . . • . . . . . . . • 90 
Yugoslavia . . . . . . . 77 
Roumania . • . . . . . . 74 
Netherlands ....• ~ 72 

Quantity of 
fertillsers employed 

per hectare 
(in kilogrammes) 

Netherlands . . . . . . . 90.7 
Belgium .. . . . ..... 78.2 
Germany ......... 48.5 
France ........... 19.4 
Italy .. . . . ........ 12.0 

Agricttllural 
popula lion per 

square kilomt>tre 
. - of arable land 

Belgium ... ·....... 71 
Czecho-Slovakia . . . '66 
·Germany . . . . . . . . . 48 
France . . . . . . • . . . • 45 
Great Britain 19 

Quantity or 
fertilisers employed 

per hectare 
(In kilogrammes) 

Great Britain . . . . . ·t 0.9 
Czecho-Slovakia ... 9.5 
Poland ............ 1.9 
Yugoslavia . ...... ., 0.2 
Roumania ........ 0.1 

" Generally speaking, Belgian agriculture is still organised on a 
one-man or family basis ; 900,.{, of the persons engaged in it are 
farmers (41% owners and 59% tenants) working alone or '\\ith 
members of their families (of whom 44.1% are women and 8.6% 
children under 18) • · • Small-holdings predominate; 75% of 
the holdings contain less than 20 hectares, and 50% of them less 
than 10 hectares • 

" Belgium is .a country of mixed farming and .intensive culti-
vation • • Waste land now accounts for only 5.% oUhe total 
area ; and woods and forests, for about 22% . 
. " According to conservative estimates;-' the· ngrlrultiir.il cnpit3:1 

of Belgium is l)etween 44,00Q_ and·_;p8,000 million francs ; the 
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agricultural debt is little more than 1,000,000,000 francs. Through 
the application of intensive methods, agriculture in Belgium has 
become highly profitable. In the days of prosperity, the gross 
value of our agricultural production was estimated at 16,000,000,000 
francs. In 1936, it had fallen to 10,000,000,000 francs. (These 
estimates cover only produce marketed by agriculturists themselves.) 

" The spirit of economy and the sober life our agriculturists 
lead have enabled them to make considerable savings and invest
ments, even during the depression years." 1 

For 1934, the aggregate income from agriculture (including 
horticulture, stock-raising and poultry-farming) was estimated at 
3,318,000,000 francs, and investments at 1,193,000,000, or :15.!J5% 
of the income. The capital employed in horticulture is estimated 
at 9,000,000,000 francs, and the gross yield at 1,600,000,000 
(orchards and nurseries, market-gardens, flower-gardens, hothouses). 
The importance of stock-raising is attested by the fact that the sale 
of meat accounts for nearly a third of the total value of agricultural 
production. The capital sunk in poultry-farming is estimated at 
550,000,000 francs ; and the gross yield, at 1,200,000,000. 

3. GENERAL SURVEY OF PUBLIC ADMINISTRATION 

Administrative organisation in Belgium is characterised by the 
extensive autonomy granted to the provinces and communes. 
The King 1 appoints the provincial governors and the mayors, 
but it is the provincial councils and the communal councils, elected 
by universal suiT rage, that vote the budgets and appoint, the former 
the Permanent Deputation, and the latter the aldermen, who form 
a sort of pern1anent government for the province and commune 
respectively. 

Communes with a population of under 5,000 are placed under the 
tutelage of the District Commissioner, who is appointed by the 
King (there are from three to eight districts in each province). 
Certain decisions of the mayor, aldermen and communal council can 

• lllichel DEUTCH : L' Agriculture en Belgique. Conference mondiale de l'energle 
(Vieooa, 1938). Brussels, 1938. 

1 T~is ~xpressi~n, wherc:ver met with, Is to be understood as referring to 
a mlm•tertal declston submttted to the King for signature. 
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be disallowed by the _Permanent Deputation, subject to appeal to 
the Kin~ ; _an!! certain decisions of the provincial authorities can 
be disallowed by the King. This applies chieny to decisions involv
ing taxation and expenditure; the :Minister of the Interior -sees to 
it that no province or commune commits itself to excessive 
expenditure or _imposes exorbitant taxes. 

The provinces have certain duties in· connection with roads and 
waterways 1 ~ut some of them have also taken action in regard to 
public health, medical care, public assistance, housing, physical 
J;raining, technical and domestic training, social work and the 
employment of leisure. 

The communes, in their turn, are responsible for maintaining and, 
where necessary, establishing lo~ roads, and also elementary 
schools. The mayor has very wide powers to rr.aintain order and 
hygiene. 

· 4. GENERAL 0RGANISA.TION OF PUBLIC. HEALTH 

The Central Health Administration forms, together with the 
Adininistrations of Public Assistance and Physical Training, the 
Public Health Section of the Ministry of the Interior and Public 
Health. · · 

This Section has under it central services and the following 
inspection services ~ 

11 medical inspectors of health, each of whom has for his 
area a province (except in two provinces, _where the area is 
baH a province) and for his assistant a woman health adviser, 
with 1 or 2 disinfection officers ; 

5 sanitary inspectors ; 
11 inspectors of foodstuffs and 16 deputy inspectors ; _ 
4 inspectors of pharmacies ; 
1 controller of narcotics ; 
4 inspectors of public assistance and 2 auxiliary social 

workers; 
3 inspectors of physical training ; 
The port and Scheidt health services ; 
A central laboratory of bacteriology and serology ; 
An analytical laboratory for pharmaceutical products 
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An analytical laboratory for foodstuffs. (Other labora~ 
tories-university, provincial, inter-communal, or private-
are officially approved) ; 

The State Central Vaccine Office. 

The Minister consults the Royal Academy of Medicine, the 
Central Health, Public Assistance, Physical Training, and Nursing
school Boards, and the Phannacop~ia, Alcoholism, Cancer, and 
Nutrition Commissions. 

A Royal Commission has been set up to frame a general scheme 
for public health. 

There is no general law on the subject of public health in Belgium. 
The laws that it is the duty of the Public Health Section of the 
Ministry to enforce are concerned with infectious diseases, toxic 
substances and narcotics, foodstuffs, the inspection of unhealthy 
establishments, the practice of the medical and kindred professions, 
school medical inspection and public assistance. The Ministry 
of Economic Affairs and Agriculture enforces the laws on the health 
inspection of domestic animals ; the Ministry of Justice enforces 
the lunacy laws ; the Ministry of Finance enforces the regulations 
governing drink-shops ; the Ministry of Labour enforces the legisla
tion relating to factory inspection and social insurance, which is 
compulsory only for accidents, occupational diseases, old-age 
pensions and family allowances. Unemployment insurance and 
sickness and invalidity insurance are unofficial but subsidised. 

The notification of infectious diseases, isolation and disinfection 
are not compulsory; smallpox vaccination is general, and diphtheria 
vaccination is becoming more common. 

The provinces have founded institutes of bacteriology (the sera . 
and vaccines are made at the Pasteur Institute of Brabant), disin
fection services, two sanatoria, three lying-in hospitals, one colony 
for mental cases, one ophthalmic institute, a number of clinics, 
three institutes for deaf, blind or abnormal children, six schools 
for nurses and six schools for midwives. 

Fundamentally, however, the whole armoury of ·public health 
depends on the commune, which establishes-or does not establish, 
as it thinks fit-piped water-supplies, sewers, scavenging services, 
health bureaux, services for the inspection of foodstuffs (supple
menting the State service), and so forth. · Moreover, it is the 
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communal public assistance committee, elected by the communal 
council, that controls the public institutions (hospitals, homes, 
lying-in hospitals, orphanages, almshouses) and administers free 
medical assistance. · · 

It will readily be grasped that, while the larger communes can 
acquit themselves honourably of these tasks, the smaller communes 
often lack the necessary resources, qualified personnel and 
initiative. · · · · · 

These deficiencies are only in part made good by the medical 
service of the mutual insurance societies (which covers three million 
people out of a total of eight millions); the Na.tional Child Welfare 
Association, a semi-official institution which makes grants to 
institutions established by the communes or by private initiative ; 
the Red Cross, the National Association against Tuberculosis, the 
National League ·against Venereal Disease, the National League 
against Cancer, and the National League for Mental Hygiene, all 
of which are subsidised by the Government ; and private organisa
tions, whether neutral, political or denominational, or maintained 
by employers or workers. 

5. PUBLIC HEALTH PROBLE)IS AND VILLAGE RESPONSIBILITIES 

It will be seen from what has been said above that the protection 
of the .·health of villagers depends entirely on the energirs and 
capabilities of the communal council and private organisations. 

Some villages, either independently or jointly with others, ha':e · 
established piped water-supply systems and hospitals. Every 
village has an elementary school, and many have a kindergarten 
and a public library ; school medical inspection is universal, at all 
events in theory. All public assistance committees provide the 
elements of medical attendance for the poor. Some villages have 
infant consultation clinics. For all other social hygiene institutions, 
recourse must be had to the nearest town.· ·, .. 

Co-operative societies, agricultural banks, farmers' clubs and 
women's institutes ofTer a variety of facilities to the village popula
tion. A beginning has been made on agricultural household 
training, but this is as yet confined to a minority. Very few 
agriculturists belong to mutual insurance societies. Every village 
is connected up with the electricity system, and wireless sets are 
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becoming very common in the countryside. There are numerous 
football clubs, musical and choral societies, and archery and pigeon
flying clubs. 

Statistics to which we shall refer later show that the general 
death rate is somewhat lower in the villages than in the towns. On 
the other hand, the infant death rate is 25% higher than in the 
larger communes. 

There is no question but that hygiene, maternal and child welfare, 
the detection of tuberculosis, venereal diseases, cancer, mental 
disease, and physical defects, dentistry, and preventive medicine 
are quite inadequate in the villages, and that through force of 
circumstances both diagnosis and treatment are less scientifically 
conducted than in the towns. 

It may be observed that none of the general social laws, except 
the Workmen's Compensation Act, applies to agricultural labourers. 
In regard to their sleeping accommodation, however, the province 
of Hainault has issued regulations dated July 25th, 192·1, and 
agricultural labourers' trade unions have concluded collective 
agreements in which that point is dealt with. 

II 

PL"BLIC HEALTH 

1. Punuc liEALTH PERSONr-;EL 

There are few villages that have not established a health service 
or a he~lth hu~eau. On the outbreak of an epidemic of scarlet 
fever, d1phthena, or typhoid fever, the local doctor notifies the 
provincial Medical Inspector of Health, who at once institutes an 
enquiry and arranges with the mayor for the necessary steps to be 
taken. The health adviser visits the patients and endeavours 
to make their families und t d . . ers an and observe the necessary 
precautions. She also mforms the · . 1 d" . . . . . provmcia Ismfectwn service. 
The local practitiOner applies to th · . . . e provmc1al Institute of Hygiene 
for any necessary analyses. 

As a general rule there 1·s at 1 t h . . . . . • cas one p ysiclan and one midwife 
Ill every village, or at all events in the next village. 
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The physician and midwife give free attendance to the poor, for 
which they receive a small fee from the public assistance committee. 
Members of mutual insurance societies are entitled, on payment 
of 11 quarter of the cost, to medical attendance and medicines for the 
whole family, inc~uding confinements, operations, sanatorium 
treatment, etc. 

When a sick person has to be examined by a specialist or treated 
in hospital or at ~ maternity home, if he cannot himself pay the 
expenses and is not a member of a mutual insurance society, the 
public assistance committee will aid him, but often only to a very 
small extent. The committee applies to local specialists, to a 
public hospital, or to a private nursing-home. 

Foodstuffs are inspected in the village by the inspectors of the 
Ministry, whose visits are necessarily few and far between. 

Inspection is compulsory for meat offered for sale and derived 
from animals slau~htered locally or not bearing the stamp of an 
approved slaughterhouse ; the commune appoints and pays a 
veterinary surgeon for .this service. Frequently, however, the 
butcher obtains his meat from the slaughterhouse in the neigh
bouring town, which is a safer method. 

Iu the event of an accident, murder, or death in suspicious 
circumstances, the judicial authorities call in a medical expert 
from the town. 

Births and deaths in the villages are not generally certified hy a 
doctor. 

The chief shortage among medical personnel is that of visiting 
nurses. 

2. TRAINING OF PunLIC HEALTR PERSONNEL 

The course of study for the medical degree lasts seven years 
(including the preliminary courses in natural science) ; for the 
degree in pharmacy, five years ; and for the degree of licentiate in 
dentistry, five years. All these courses include laboratory work and 
practical work. 

An Order-in-Council of October 29th, 1908, introduced the 
diploma of public health officer, and an Order-in-Council of April 
30th, 1932, that of licentiate in physical education. These two 
diplomas are conferred after an additional year's theoretical and 
practical study. They are not compulsory for medical inspectors, 
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but there is an increasing tendency to require them for such appoint
ments. 

Courses tor midwives last two years ; for bedside nurses, three 
''ears ; for visiting nurses, three years (to be extended to four years 
~nder an Order-in-Council now in preparation) ; and for social 
workers, three years. Here, too, practical work and probationary 
courses are required. 

There is a Faculty of Medicine and Pharmacy in each of the four 
universities (the State Universities of Ghent and Liege, the Free 
University of Brussels, and the Catholic University of Louvain). 

There are 1 \) schools for midwives, 40 schools for nurses, and 
8 schools for social workers. The schools of nursing at Brussels 
and Louvain are under the supervision of the faculties of medicine of 
those universities. The remainder have been established by the 
provincial authorities, public assistance committees,. or private 
initiative. The same is true of the schools for ptidwives. All the 
schools for social workers are the outcome of private initiative. 
. The free universities and the schools for midwives, nurses, and 
social workers are subsidised by the State. 

There is a State veterinary school at Brussels, and another 
attached to the Faculty of Medicine of the State University of Ghent. 

The inspectors of foodstuffs are either chemists, pharmacists, 
or agricultural engineers. 

No person may practise medicine unless he holds the appropriate 
degree. Dentists who were in practice before the introduction of 
the degree of licentiate in dentistry may continue to practise. 
Many of the nuns serving in hospitals are not certificated nurses. 
It is also by no means rare for unqualified midwives to practise 
illegally, but in circumstances which make prosecution difficult. 

There is no legal diploma for masseurs, physiotherapists, chiro
podists, and the like, but they are prohibited from diagnosing and 
treating. The courses and schools for their training are run 
privately. , 

3. PUBLIC HEALTH AND SoCIAL HYGIENE INSTITUTIONS 

IN RURAL AREAS 

There is only one rural health centre:-at Boitsfort, a commune 
adjoining Greater. Brussels and: containing, in addition to an 
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agricultural population, a large number of townspeople's country 
residences. 
. This centre, which has been established by the Red Cross with 
the help of a private donation, possesses a pre-natal clinic, three 
maternity wards, an infant consultation clinic, a school medical 
inspection department, a gymnasium, a tuberculosis dispensary and 
bathrooms and showers. Poor people are also admitted for medical 
consultation. There are three visiting nurses attached. 

The province of Liege has set up a travelling radiological clinic 
to examine school-children. A doctor and a nurse tour the communes 
in a specially fitted-up motor-car, in order to carry out the tuberculin 
skin-test and radioscopic or radiographic examinations on school
children. These examinations reveal numerous defects of health, 
quite apart from pulmonary tuberculosis. . 

To protect the health of mothers and children, there are pre
natal clinics and infant consultation clinics which have been 
established by the communes or by private initiative ; these are 
subsidised and supervised by the National Child Welfare Association, 
a se~i-official institution. Most· of these clinics, however, are in 
the towns. For the rural areas, the . Association has appointed 
a number of visiting nurses, whose work it is to educate mothers 
and weigh and measure their children in their homes. If they find 
anything wrong, they advise that the family doctor or a doctor 
attached to the National Association be called in. So far, this 
service exists only in one part of the country. We shall have more 
to say about it later on. 

There ere not many maternity homes or hospitals iri the rural 
areas, because there is always a town in the near neighbourhood. 

The holiday camps, preventoria and sanatoria are situated in the 
country or by the seaside, but are· mainly patronised by the urban 
population. They do not form a part of the rural health machinery. 

4. TREATl\IENT oF THE SicK IN RuRAL AREAS 

l\1. Willy Selleslags, attached to the Public Health Section of the 
Ministry of the Interior and Public Health, has compiled statistics 
of the health personnel in communes with a population of under 
5,000. . 
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" 87.4% of the communes in Belgium have a population of under 
5,000. The percentage varies in dilTerent provinces, being lowest 
in the province of Antwerp (67.1) and highest in Luxemburg (08.7). 

" All these rural localities combined contain about 40% of the 
total population. 

" Their average population is only 1,357; it is particularly small 
(745) in the province of Namur." · 

Belgian Communes with Population under 5,000. 

Antwerp ...........•. 
Brabant ..........•.. 
\Vest Flanders ....... 
East Flanders ........ 
Hainault ...... ······ 
Liege • 0 • •••••••••••• 

Limburg .......••••.. 
Luxemburg .......•.. 
Namur .............• 

Belgium •...••.. 

Percentage 
Number of total 

number 

102 67.1 
297 85.3 
201 79.4 
242 81.5 
380 85.6 
339 90.9 
188 91.3 
230 98.7 
357 97.5 

2,336 87.4 

Percentage Avera"e 
of total population 

Population population per com
mune 

240,079 19.3 2,354 
490,939 27.8 1,653 
360,203 37.5 1,792 
458,057 38.5 1,893 
496,314 39.9 1,306 
426,210 43.9 1,257 
234,866 57.3 1,249 
197,692 89.7 860 
265,899 74.6 745 

3,170,259 37.9 1,357 

Belgian Communes with Population under 5,000. 

Number of 
Doe ton Dentists Pharmacists Midwives 

Antwerp.: ........•.• 79 2 3 71 Brabant ............. 232 10 52. 143 West Flanders •••••• 0 139 18 23 90 East Flanders ........ 164 3 1 114 Hainault ............ 315 28 134 268 Liege ••• 0 ••••••••••• 259 26 147 230 Limburg ............. 78 2 15 117 Luxemburg .......... 107 6 32 114 Namur .............• 161 10 73 145 

Total ......... 1,534 105 480 1,292 

Communes with popula-
tlon over 5,000 .... 4,921 1,002 1,994 1,684 

Belgium •••••.•• --'--
6,455 1,107 . 2,474 2,976 
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Belgian Communes with Population under 5,000. 

Number of communes served by each -Doctor Dentist Pbannacist Jllldwife 

Antwerp . . . . • . . . . . . . . 1.29 
Brabant . . . . . . . . . . . . . 1.28 
West Flanders . . . . . . . 1.45 
East Flanders . . . . . . . . 1.48 
Hainault . • • . . . . • . . . . 1.21 
Liege . . • • . . . . . . . . . • . 1.31 
Limburg . . . . . . . . . . . . . 2.41 
Luxemburg • • • • . . . . . • 2.15 
Namur .. . . . . . .. . .. . • 2.22 

Belgium . . . . . . . 1.52 

51.0 
29.7 
11.2 
80.7 
13.6 
13.0 
94.0 
38.3 
35.7 

22.2 

34.0 
5.7 
8.7 

242.0 
2.8 
2.3 

12.5 
7.2 
4.9 

4.9 

1.44 
2.08 
2.23 
2.12 
1.42 
1.47 
1.61 
2.02 
2.46 

1.81 

Belgian Communes with Population under 5,000. 

Antwerp ............ . 
Brabant ............ . 
West Flanders ......• 
East Flanders .•...•.• 
Hainault ••.....•..•• 
Liege .•.••....•••.•. 
Limburg .••.......•.• 
Luxemburg •.....•... 
Namur .•....•••••..• 

Total .•.•••••. 

Communes with popula
tion over 5,000 •••• 

Average number of penons served by each 

Doctor 

3,308 
2,116 
2,591 
2,793 
1,576 
1,646 
3,011 
1,848 
1,652 

2,067 

1,055 

Dentist 

120,040 
49,094 
20,011 

152,685 
17,726 
16,393 

117,433 
32,948 
26,590 

30,193 

5,181 

Pharmacist 

80,026 
19,441 
15,661 

458,057 
3,704 
2,899 

15,658 
6,178 
3,642 

6,605 

2,603 

lllidwife 

3,381 
3,433 
4,002 
4,018 
1,852 
1,853 
2,007 
1,734 
1,834 

2,454 

3,083 

" These figures give no indication of the fact that the people of 
small communes often go to doctors, chemists and dentists in 
larger communes. The sole purpose of the foregoing statistics is 
to show the actual numbers of the health personnel properly 
belonging to rural areas, and to afford a comparison with the 
personnel ·available in bigger places." 1 

1 Willy SELLBSLAOS : " Le personnel sanitaire dans les parties rurales de Ia 
Belgique (1938)" (Archive& de Medecine soeiale, Brussels, November 1938, I, 9, 
pp. 806-808). 
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The personal health book, the property of the patient, is coming 
into use, but not so much in the villages as in the towns and 
industrial districts. 

Naturally, the country doctor is hardly in a position to employ 
the more subtle and complicated methods of diagnosis and treat-_ 
ment. Analyses, mdiograms~ electro-cardiograms and consultations 
with specialists mean a journey to the town, and are expensive. In 
most cases, the doctor has to do without them and, as one country 
doctor put it, " go by guesswork ". Acute cases are properly 
looked after, but for the most part the weakly and chronically 
ailing do not receive special forms of treatment. Again, the villager 
has a tooth pulled out when it becomes_ too painful, and in due 
course_ buys a set of false ones ; preventive dental hygiene and 
preservative treatment are ahnost unknown. 

Most confinements in rural areas take place at home, under the 
care of the midwife, who calls in the doctor if necessary. The 
people of Luxemburg generally undergo their operations at home : 
there are commercial firms in Liege which have trained male nurses 
who bring the necessary material by motor and fit up a room in the 
house as an operating-theatre. 

In other cases, the patient goes into a public or private hospital, 
either at his own expense, or at the expense of the mutual insurance 
society (though few people in the country districts belong to such 
societies), or at the expense of the public assistance committee. 

Motor-ambulance services have been organised by various public 
assistance committees; but the "largest service of this kind is operated 
by the Red Cross, which has 47 motor ambulances in 35 dilTerent 
centres, so that no house is more than 40 kilometres distant from an 
ambulance station. 

It should be added that country doctors are allowed to dispense 
their own medicines. . . , · 

There is never any shortage of medicines, which are partly 
manufactured in Belgium and partly imported. 

5. · HYGIENE OF ENVIRONMENT 

Dust is not a problem in Belglum. 
There are now few marshes. The polderS.:......:tilled or pasture land 

below sea-level-are well protected by dykes, as are the " water-
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ingues " (areas exposed to river floods). Polders and wateringues 
cover 200,000 hectare5-{)ne-fifteenth of the area of the country. 

ln the matter of housing, out of 2,200,000 dwellings, 100,000 may 
be described as slum dwellings or overcrowded. Far too many 
dwellings in the countryside are still damp, dark, ill ventilated and 
overcrowded. 

Local welfare committees can obtain loans at a small rate of 
interest from the savings bank to assist the poorer people to build 
houses and become owners. 

There are also local and regional societies, affiliated to the National 
Cheap Housing Society, which build and sell or let cheap dwellings. 

Some farms have manure-pits, but in most the manure is spread 
out and the liquid part escapes into the farmyard. Many cowsheds 
are still dark and ill kept. The milk is often of poor quality, owing 
to the uncleanliness of the shed, the cow, the milker's hands, and the 
pails and cans. The Ministry of Agriculture makes grants for the 
improvement of cowsheds. 

Where there is no piped water-supply and no sewerage-which 
is the case in the majority of villages-human dejecta are received 
in watertight cesspools. These are periodically emptied, and the 
contents, both solid and liquid, are spread on the fields as manure. 
In a very few suburban communes (Herstal, Kinkempois, etc.), 
the people use buckets. Septic pits exist in some of the larger 
villages, either because there are no sewers or because there is no 
sewage-purification plant. In many communes, non watertight pits 
are forbidden. Where they are tolerated, they are classified and 
placed under the supervision of the Health Administration. 

In Brabant, Hainault, and the province of Liege, the Provincial 
Leisure Commission concerns itself with the designing, hygiene 
and amenities of houses and gardens. 

Few villages have a scavenging service. 
Dead animals are removed free of charge and either cut up, buried 

or destroyed, as the case may be, by approved knackeries, each of 
which has a monopoly of this work in one particular area. The 
knackers' yards approved by the Ministry of Agriculture are 
classified establishments under the supervision of the Health 
Administration. The same applies to cowsheds, pigsties, stables, 
sheepfolds and goat-enclosures, when kept in the built-up part of 
a commune. 

6 
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6. HYGIENE OF NUTRITION 

We have already referred to the inspection of foodstuffs. Co
operative dairies are becoming common and influencing agricul
turists to take greater care, because the price paid for their milk 
depends on its cleanliness and fat-content. These co-operative 
dairies also make butter. Little cheese is made. 

Water-supplies are provided either by communes, by associations 
of communes, or by the National Water-supply Company, a semi
official institution which, at the request of the communes, plans, 
establishes and operates local or regional water-supplies. Works 
of this kind are subsidised by the Government. None-the-less, 
3,200,000 people, or 40% of the whole population (1,788 communes 
out of 2,671), have not yet got water laid on, and this is chiefly the 
case in the villages, more especially in the low-lying pa1t of the 
country, where the water-bearing stratum, being near the surface, 
is frequently polluted, whereas in the higher parts it lies deeper. 
In communes where there is a piped water-supply, there is no 
obligation to be connected to it, and the same applies to sewerage. 

7. CAMPAIGN AGAINST INFECTIOUS DISEASES 

Typhoid fever and the paratyphoids are responsible for a little 
under 100 deaths per annum in the whole country (0.12 per 10,000 of 
population). Minor epidemics still break out from time to time in 
some of the villages that have no proper water-supply and no 
sewers. In such cases, the State medical inspector of health at once 
intervenes and endeavours to have the necessary works carried out. 

Dysentery is rare. A small epidemic, due to Flexner's bacillus, 
was recently observed in a creche. 

In 1936, 377 deaths from diphtheria were recorded (0.45 per 
10,000 of population). Active propaganda is being carried on in 
favour of vaccination against diphtheria. 

Scarlet fever is for the most part of a very mild type. It caused 
124 deaths in 1936 (0.15 per 10,000 of population). No attempt 
at vaccination has been made. 

Measles led to 336 deaths in 1936 (0.40 per 10,000 of population), 
and whooping-cough to 433 (0.52 per 10,000). Sera-prophylaxis for 
the former, and vaccination for the latter, are seldom employed. 
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Acute poliomyelitis caused only 25 deaths in 1936 (0.03 per 
10,000 of population). 

Typhus, malaria, trachoma and rabies no longer exist in Belgium. · 
A few cases of brucellocis have been reported. 

The medical inspector of health and his health adviser proceed to 
the spot as soon as an epidemic is reported by the local practitioner. 
the head master of the school, the communal authority, or any 
private person. 

Such necessary measures as the exclusion of the patient's brothers 
and sisters from school, and the closing or disinfection of the school 
itself, are taken in accordance with instructions issued by the
Government. The notification of infectious diseases is optional. 
however, and neither removal to hospital nor isolation at home can 
be enforced. None-the-less, for the most part, the people readily 
obey the directions of the local practitioner, the inspector of health 
and the nurse. 

8. MORBIDITY AND MoRTALITY STATISTICS 

In his remarkable study entitled La Mortalite en Belgique, 1 

M. Willy Selleslags has established a comparison for 1936 between 
communes with a population of under 2,000 and those with a 
population of over 25,000. 

In the former, the birth rate is 15% higher than in the latter, the 
general death rate is 3% lower, the stillbirth rate is 12% lower, the 
infant death rate is 24% higher, the tuberculosis death rate is 
27% lower, and the death rate from cardio-renal affections is 34% 
lower. 

It is thus essentially in regard to the protection of early infancy 
that the health organisation in rural districts lags behind that of 
the towns. 

9. PREVENTIVE HYGIENE AND SociAL \VELFARE 

As we have already explained, the National Child Welfare Asso
ciation, a semi-official institution which draws some 25 million 
francs per annum from the Government, co-ordinates, supervises 
and sul:sidises the organisations set up by the communes and by 

' Brussels : Archives de J'.Udecine sociale, 1938. 
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private initiative. But the 279 pre-natal clinics deal with only 
5,369 expectant mothers ; and the 1,180 infant consultation clinics, 
.with 42,300 children under 1 year (out of 126,000 births). Most of 
these clinics are in the towns ; but 212 communes with a population 
of under 2,000 have an infant consultation clinic, and in some cases 
even two. Further, in 465 communes, most of them rural, the 
Association has established 140 centres for visiting nurses, who visit 
10,600 infants under 1 year of age. 

In all, 1,086 communes out of 2,671 have a consultation clinic 
or a supervision service for infants. Two infants out of every three 
are not covered by this organisation, and most of them live in the 
rural areas. 

There is no medical supervision of children of pre-school age, 
except in the kindergartens and nursery schools. The National 
Child Welfare Association intends to introduce such supervision 
in the form of special clinics to carry on the work of the infant 
consultation clinics. 

School medical inspection, like school attendance, is compulsory 
between the ages of 6 and 14. Each· commune is required to 
organise it at its own expense, both for its own schools and for 
private schools (about 5~{, of the children attend private schools
nearly all Catholic- inspected and subsidised by the State). A 
certain number. of communes have esta~lished an excellent school 
medical service ; but in the majority of cases, especially in the rural 
districts, it is still rudimentary. 

The hygienic conditions to be fulfilled by school buildings and 
installations are laid down by Order-in-Council. 

There is no medical inspection of teaching staff ; but when a 
teacher is found to be suffering from open tuberculosis or mental 
disease, he is granted sick-leave and required to undergo treatment 
at a clinic or sanatorium, as the case may be. 

Physical training is compulsory iu the schools. The teachers, 
however, are not always very well qualified to administer it, and 
in any case few village schools have a gymnasium, a pla)ground, 
wash-basins, shower-Laths, or a medical examination room. 

Some communes have a school dental service, and, through the 
generosity of Mr. George Eastman, the Brussels Public Assistance 
Committee possesses a magnificent school dental institute. In the 
rural districts, however, there is no service of this kind. 
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The same applies to vocational training. 
Agricultural training is thoroughly organised from beginning to 

end, but too little use is still made of these facilities. 
The campaign against tuberculosis is carried on, under Government 

supervision and with Government subsidies (10 millions per annum), 
by a public utility institution known as the National Association 
for Defence against Tuberculosis. Th;s Association manages or 
supports 29 sanatoria (with 3,613 beds, of which 384 were taken on 
November 14th, 1938, while the annual number of deaths from 
pulmonary tuberculosis is 4,700), 107 dispensaries, 10 preventoria, 
1 nursery school and 3 homes. Doctors are tending to an increasing 
extent to send patients suffering from any suspicious lung trouble to 
the dispensary. All the dispensaries, however, are in the towns. If 
a period in a sanatorium is desirable, the expenses may be paid 
by the mutual insurance society or the public assistance committee, 
if the patient him~elf is unable to pay. Few agriculturists, however, 
belong to mutual insurance societies, and the public assistance 
committees, which in the rural areas are generally short of funds, 
hesitate to incur this expense, or cut short the patient's stay in the 

· sanatorium. 
Many peasants live a very stuffy life in the winter, huddling round 

the stove all day and sleeping with hermetically sealed windows. 
Moreover, in comparatively poor rural areas, such as Luxemburg, 

they sell their milk, butter, cheese, eggs, meat, vegetables and fruit, 
and live mainly on bread, bacon and potatoes. Such a mode of 
life · is favourable to the development and transmission of 
tuberculosis. 

As regards venereal disease, . the Ministry supplies anti-syphilitic 
remedies free of charge to anti-venereal clinics, and also, on request, 
to practitioners, provided the drugs are certified to he intended for 
patients who cannot afford to pay (no names required). The 
number of new syphilitic infections in Belgium has greatly declined. 
Gonorrh~a is still common. Venereal diseases are much less 
widespread in the country than in the towns; for fear of indiscretions, 
patients often go for treatment outside their own village. 

On the subject of alcoholism, it is diflicult to say anything definite. 
The law prohibits the retail sale of spirits, 1 but there are no 

• Spirits can be bought by not less than two Utres at a time, for consumption 
of! the premises. 
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restrictions on the sale of beer, wine and appetisers. In the 100,000 
drink-shops in Belgium, the consumption of beer is very high and, 
unfortunately, strong beer is coming more and more into fav~ur : 
the same tendency is beginning to show in regard to appetJsers. 
Fraud is common in respect of spirits : many publicans-and other 
tradesmen as well-supply" a little drop " almost with impunity. 
None-the-less, few drunkards are to be seen, and alcoholic brutality 
and crime are becoming more rare. 

Narcotics are under strict control, and their importance in the 
rural districts is negligible. 

Rheumatism is common, and we are very ill equipped to do 
anything against it. We have no rheumatism centres or institutes. 
The physiotherapy departments of the hospitals in some of the large 
towns, and the baths at Ostend, Spa and Chaudfontaine are out of 
the reach of the rural population. 

In cases of cancer, the doctor arranges for an operation or sends 
the patient to one of the four university centres at Brussels, Ghent, 
Liege and Louvain. Diagnosis often comes too late, and too little 
use is made of non-surgical treatments. 

Mental diseases, and to a still greater extent mental backwardness 
and defects of character, are somewhat neglected in the countryside. 
Obvious mental cases are either" interned at home "-which is an 
undesirable solution, because the patient's family generally shows 
little understanding, and it is impossible to arrange for proper care
or sent to an institution at the expense of the Common Fund. 

The occupational diseases of agriculturists are generally ignored. 
Students are not taught about them, nor is the subject ever 
mentioned in the medical journals. 

Preventive hygiene is far from ·occupying the place it deserves. 
We have already discussed housing and nutrition. The house is 
generally clean, and the linen well kept, but personal cleanliness 

· is often confined to washing the face and hands. The use of a 
toothbrush is very rare. No farm has a bathroom or a shower
bath, and only a few go so far as to use a hip-bath. The only 
forms of physical exercise, other than those involved in agriculture 
and stock-raising, are cycling (which is very common), football 
(fairly common among the young men), archery and skittles. 

The countryman's usual way of spending his leisure is to sit 
indoors if the weather is bad, or outside the door if it is fine, or else-
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too often-in the public-house. Youth groups, however, are 
beginning to be formed (boy scouts, youth hostels, etc.). 

Insurance against industrial accidents and for old-age pensions 
is compulsory for wage-earners ; but, as we have already remarked, 
few countrypeople belong to mutual insurance societies. 

10. PROPAGANDA IN FAVOUR OF PUBLIC HEALTH 

Some lessons in hygiene are given in all schools. A certain num
ber of the 200 Red Cross committees have been formed in large 
villages. In 1937/38, the National Health Crusade covered the 
whole country with its lectures and exhibitions of hygiene. The 
subject is. discussed from time to time at the women's institutes, 
nor is it neglected in the agricultural domestic courses. Elementary 
ideas of hygiene are spread by the child welfare associations and by 
the visiting nurses. Much, however, has still to be done in this field. 

The Junior Red Cross inculcates habits of everyday hygiene 
upon the 80,000 school-children of both sexes who belong to it. 
Many of these are from the country districts. 

11. RELATIONS BETWEEN PUBLIC HEALTH AND SPECIAL WORKS 

IN RuRAL AREAS 

Since almost the whole of the soil is cultivated, since the network 
of roads, railways, canals and electric cables is very close, since 
irrigation is not lacking, and floods are rare and limited in scope, 
the only works required from the public health standpoint are 
piped water-supplies, sewers, the drainage of the few remaining 
marshes and arrangements for the burial or destruction of household 
refuse. Measures for preventing the pollution of water-courses, 
and for the destruction of sewage, are a matter that chiefly concerns 
the towns. 

12. SHOULD PuBLIC HEALTH AND SociAL \VELFARE 

BE CONTROLLED AND PROVIDED FOR BY PUBLIC INSTITUTIONS 

OR BY PRIVATE ORGANISATIONS ? 

The traditional system in Belgium is that of communal autonomy 
and subsidised independence-i.e., official support of organisations 
which are often political or religious in character. It is desirable. 
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however, that the governmental inspection of public health should 
be strengthened by an increase in the number of medical inspectors, 
each of whom should be responsible for an area with a population 
of not more than 100,000, in~tead of from 220,000 to 1,225,000, as 
is at present the case. It is essential, moreover, that the Govern
ment should have power to compel the communes to introduce a 
certain minimum of measures of hygiene, and the public assistance 
committees to organise a certain minimum medical and social 
service. The proper policy is to make certain services provincial, 
and to establish unions of communes. Our small communes, with a 
population of 5,000 or under, are obviously powerless. 

13. GENERAL SuRvEY OF HEALTH \VoRK IN BELGIV~I 

Public opinion, Parliament and the Government have never 
displayed as much concern for public health in Belgium as they 
have in other countries. The creation-late as it came-of a 
Ministry of Public Health was followed by a setback : after being 
in existence for less than two years, that Department was combined 
with the Ministry of the Interior. The appropriations voted are 
inadequate, the staff too small and the legislation rudimentary. 

Several of the provinces, a few communes and the private organi
sations have made good these defects to a certain extent. 

Other factors that have had a highly favourable influence on 
public health are the facts that the majority of families have a house 
and garden and that a large number of town-workers live in the 
country. 

Indoor cleanliness is traditional. 
Labour legislation, which developed rapidly after 1920, has 

greatly reduced the prevalence of occupational diseases. Real 
wages have risen. The unemployed, if insured, receive allowances. 
There has been a marked increase in the general standard of well
being. 

Public health has thus been promoted more by indirect general 
and social measures than by health legislation or organisation. 

These things, among others, still remain to be done : 

(a) The autonomy of the Ministry of Public Health should be 
restored and it should be provided with the necessary funds and 
staff. 
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(b) A general law on the organisation of public health should 
be enacted. 

(c) 100,000 cheap dwellings should be built, the system of 
piped water-supplies and sewers should be enlarged, and rural 
hygiene should be organised. · 

(d) Provision should be made for the necessary extra 
nourishment for expectant and nursing mothers, children and 
adolescents, and the quality of foodstuffs, especially milk, 
should be better protected. 

(e) Physical training should be made more general and 
properly organised. 

(/) Steps should be taken to complete the organisation of the 
protection of mothers and children (including children of 
pre-school an!l school age) and of measures against tuberculosis, 
venereal disease, mental affections, cancer and rheumatism, 
more especially by co-ordinating the existing institutions in 
health centres and increasing the number of polyvalent visiting 
nurses. 
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Annex 

PUBLIC HEALTH ORGANISATION 

OF THE PROVINCE OF LUXEMBURG 

By 

Dr. M. GRAFFAR, 

Inspector at the Ministry of Public Health. 

Luxemburg is the largest and most sparsely populated province of Belgium. 
Its population of 222,153 is scattered over an area of 4,418 square kilometres. 
The density of the population In this province is thus 50 Inhabitants per square 
kilometre, while that in the Kingdom as a whole Is 272. 

The Ardennes cover the greater part of the province ; It Is a diversified and 
infertile area, with a frequently cold and damp climate. Large districts are 
covered by forests and waste land. The best land Is nsed for pasturage and 
fodder crops, the rearing of cattle and horses being the peasants' principal 
source of livelihood. Here and there are small Industries which maintain an 
Inconsiderable working population : quarries, tanneries, white-cooperage 
workshops, tobacco Industry. Emigration to the towns and to foreign countries 
keeps the population of the villages and small towns scattered In the valleys and 
over the plateaux approximately stationary. 

The south is comparatively low-lying, the climate being milder, the soil more 
fertile and the population more dense than In the rest of the province. 

The town of Arion and the few communes In the metallurgical basin of Athus
ll!essancy help to give the south-eastern frontier zone a half-Industrial, half· 
agricultural aspect. The proportion of the population living on Industry Is 
not, however, sufficiently great to alter the essentially rural character of the 
province as a whole. 

The State, the provincial authorities and the communes share responsibility 
for public health measures in the area. 

I. HEALTH WORK OF THE STATE 
AND THE PROVINCIAL AUTHORITIES 

The Ministry of the Interior and Public Health Is represented In the province 
by a Food Inspector and a Medical Inspector of Health. 

The duties of the latter are numerous. They may be summed up by saying 
that he is the highest supervisory health authority In the area. His powers are 
restricted by the autonomy of the communal administrations, In his dealings 
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with which persuasion Is usually the only method open to him, and his work Is 
also hampered by the size of the area under his supervision. 

As there Is no provincial Institute of Bacteriology, the Inspector of Health Is 
also entrusted with the management of the State Laboratory, which carries 
out, for the medical profession and the local authorities, bacteriological research 
on the diagnosis of infectious diseases. Luxemburg is one of the three pro
vinces which have no provincial health institute. 

The provincial authorities have not organised an autonomous health service 
and have no hospiW or other Institution of a medical, social or educational 
nature. The only sanitary service which It has set up is the disinfection service, 
under the management of the Government Health Inspector. The cost of this 
service is borne by the private persons and communal authorities for whom 
disinfection work Is done. The expense to the province Is. only 190 francs a 
year-the cost of Insuring the agents employed. The result of this lack of 
Initiative on the part of the provincial authorities is that the price of disinfection 
is too high and that the service Is doing less and less ; in 1936, there was, in 
whole cantons, no single case of disinfection. 

The province of Luxemburg keeps its sanitary and social expenditure down to 
a minimum. Provision was made In the 1936 budget for the following Items 
of expenditure : 

(a) 68,000 francs for public relief and assistance to destitute persons ; . 
(b) 59,250 francs for popular dwellings ; 
(c) 40,010 francs for the health services; of this sum, 29,000 francs were 

used for completing the Institute of Hygiene--the property of an association 
not run for profit-and 10,800 francs were for a grant to the State Health 
Laboratory at Llbramont ; 

(d) 323,450 francs for provincial social services and grants to private 
organisations and mutual insurance societies. 

This makes In all 490,710 francs, or 2.21francs a year per head of population. 
In 1938, the refusal of the Permanent Deputation to vote the provincial 

budget reduced the health expenditure to nil. 
In short, the provincial authorities do very little Indeed to safeguard the 

health of the population. 

II. HEALTH WORK OF THE COMMUNAL ADMINISTRATIONS 

In Belgium, the commune Is by centuries-old tradition the fundamental 
unit of local government, and Is accorded a large measure of autonomy by the 
Constitution and Its laws. The communal authorities are mainly responsible for 
the health of the locality. In point of fact, In the rural areas, the communal 
authorities contribute to a quite Inadequate extent to the Improvement of 
health conditions. There are many reasons for this. It may be attributed to 
red tape and the Incompetence of the communal officials In matters of health, but 
still more to the political structure of the commune and the subdivision of rural 
areas Into a great number of small government units too loosely held together. 
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It must as a rule be physically Impossible for a small commune, left to Its own 
resources, to find the competent stall so Indispensable to efficient public health 
administration. 

This state of affairs applies particularly to Luxemburg, where the communes 
are very sparsely populated. The province has only one town with a population 
of 12,000 (Arion), and two communes of 5,000 (Athus and Bastogne). Of the 
233 communes In the province, 211 have under 2,000 Inhabitants ; and 169, 
under 1,000. 

A perusal of the communal budgets wil\ give a general idea of the work done 
by the administrative departments In the health and social fields. 

In 1936, the communes of Luxemburg spen~ on an average 77.57 francs per 
head of population on public health, assistance and education.• Of this sum, 
21.57 francs were devoted to education and 45.49 francs to water-supply, 
sewerage, etc. ; 53% .of the expenditure which we are considering was for the 
creation of fresh water-supply- systems or the extension of existing systems. 
The rural communes have made considerable ellorts during the past few years to 
modernise their drinking-water supply systems. We may mention, incidentally, 
that this work was greatly encouraged by the policy of grants pursued by the 
Ministry of Public Health and the Economic Reconstruction Office. 

Unfortunately, however, it must be admitted that the communes do not, on an 
average, devote to other sanitary and social services more than 10.31 francs per 
year per bead of population, as follows : 

(a) 6.60 francs as a contribution to the public assistance budget ; 
(b) 0.03 franc for the improvement of popular dwellings ; 
(c) 0.01 franc for the encouragement of physical training ; 
(d) 3.12 francs for communal health services, Including school medical 

inspection, maternal and child welfare, etc. ; 
(e) 0.55 franc for communal social services and grants to private social 

organisations and mutual Insurance Institutions. 

From these ligures may be deduced what will be shown in greater detail 
below-namely, that, apart from the water-supply services, communal work 
In the sanitary and social field simply does not exist In most of the villages of 
Luxemburg. · 

1. \VATER-5UPPLY AND SBWERAOB SVSTEMS 

~wing to the configuration of the land and the comparative facility with 
which water can be brought up, the position with regard to water-supply Is 
fairly satisfactory. In 1936, the system extended to 158 communes with a 
population of 168,673, or 75.9% of the population of the province. It should, 
however, be pointed out that a number of these supply systems are rudimentary 
and Insufficient to supply the whole population of the commune. It is Impossible 

1 
The average expenditure per head of population has been calculated on the 

basis of the total of the ordinary and extraordinary budaets minus the co _ 
ponding recelph. ., rres 
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to establish the exact number of persons really served. Since 1936, the 
communes have still further improved and extended the water-supply system. 

The position is much less favourable In regard to sewerage. 53 communes, 
with a population of 87,459, are provided with sewerage. Some 20 of these 
systems are out of date and rudimentary, but here again It Is Impossible to 
estimate with any degree of accuracy the number of persons served. 

2. REMOVAL OF HousEHOLD REFUSE AND SCAVENGING 

37 communes have organised services for the removal of refuse, which benefit 
76,924 persons, or 34.1% of the population of the province; 6 of these communal 
services function at least 3 times a week ; 17, once a week ; and 14, less than 
once a week. On an average, they cost the communes 3.88 francs a year per 
head of population. 

There Is a communal scavenging service in 98 localities In the province; 43 of 
these services function at least once a week. The population served Is 108,793, 
or 48.9% of the total population of the province. 

The problem of the removal of refuse and scavenging Is connected with 
drainage. Stagnant waste water and small heaps of refuse left by private 
persons also constitute a dangerous source of ill-health, which must be abolished. 
The Government Health Inspector states that only too often dung-heaps, 
without pits, some of which are much too big, are to be found by the roadside. 
It would be well if the numerous local authorities who have hitherto neglected 
these important problems were to give more attention to them. All communes 
with a population of more than 1,000, and especially tourist centres, ought to 
organise an adequate service for the removal of household refuse and arrange for 
the construction of a proper drainage system. In the rural districts, the local 
authorities ought to control and supervise more closely the placing of manure
heaps by the roadsides. 

3. DWELLINGS, OvERCROWDED DwELLINGS AND SLUMS 

The communal authorities have been requested to state the total number of 
dwellings, and the number of overcrowded dwellings (with the number of persons 
Inhabiting them), slum-dwellings, and cheap healthy dwellings In their areas, 
but apparently many of them are unable to supply all this Information. 

The figures for the total number of dwellings are serviceable : 169 communes, 
with a population of 174,812, have reported the number of dwellings In their 
areas. These figures are sufficiently high to enable us safely to apply to the 
province as a whole the data for these 169 districts. There are 49,542 dwellings 
on their territory, one dwelling sheltering 3.52 persons on an average. 

On the other hand, we know the number of overcrowded dwellings In 20 dis
tricts only, and the number of slum-dwellings In 35 communes. It Is, however, 
certain that there are innumerable unhealthy dwellings In the province, both In 
the country districts and In the small towns. The Health Inspector's reports 
mention a large number of slum-dwellings In centres such as Arion, Athus, 

Bastogne, MMche, etc. 
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4. CoMMUNAL SwiMMING-BATH 

Barvaux-sur-Ourthe is the only commune with a swimming-bath. This Is 
an open-air bath, and is only used during fine weather. 

No place in the province of Luxemburg has a public sports ground. 

5. LoCAL MEDICAL CoMMITTEEs. PuBLIC HEALTH CoMMITTEES 

AND COMMUNAL HEALTH SERVICES 

The Order-in-Council of May 31st, 1880, authorises the setting-up, by com
munal authorities, of local medical committees in all towns where there are at 
least three doctors in practice. These committees are entrusted with the local 
supervision of the medical and kindred professions, and with the duty of advising 
the communal authorities as to the best means of improving the health conditions 
of the commune. In addition, the communal authorities have been encouraged 
to set up public health committees whose duty It Is to advise them on all 
questions affecting public health. 

Of the 233 communes In the province of Luxemburg, 16 have appointed a 
local medical committee or a public health committee. 

Only 22 communes have a health bureau. None of these have adequate 
premises or are managed by a qualified hygienist. 6 communal authorities 
have engaged nurses, and l commune has engaged a social worker. Some 
20 communal authorities regularly employ the services of medical practitioners 
and midwives ; 12 communes have a stall for the registration of births and 
deaths. 

8 communal authorities Inspect housing, and 5 the food trades, while only 1 
commune has a service for the supervision of prostitution. At the request of 
43 communal authorities, 111 buildings were disinfected In 1936. There are 
whole cantons where not a single building was disinfected. 

In the whole of the province, there Is only 1 communal pre-natal clinic and 
4 communal infant consultation clinics ; there Is not a single communal maternity 
home, maternity canteen, or creche. 

151 communal authorities had 2,366 persons vaccinated against smallpox 
in 1936. As both medical practitioners and private organisations carry out 
vaccinations, the work of the communes In this respect Is relatively satisfactory. 
This does not, however, apply to vaccination against diphtheria : 833 children 
were vaccinated at the request of 11 communal authorities. The number of 
vaccinations Is clearly too small to be able appreciably to Influence the diphtheria 
morbidity rate. 

6. CoMMUNAL ScHooL& AND ScHooL MBDICAL INSPECTION 

All communes are bound by law to organise school medical inspection. 
In 1936, of the 227 communes In the province of Luxemburg which possess 

schools, 173 had organised a school medical Inspection service, employing 
180 doctors. In most of the communes, however, there Is Inadequate Inspection, 
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with poor results. There are many reasons for this : Jack of material, Jack of 
suitable premises, and negligence and carelessness on the part of the responsible 
authorities, doctors and parents. 

The fresh measures recommended by the Public Health Department may 
perhaps do something to remedy this state of affairs. The Government Health 
Inspector reports that there are already signs of substantial Improvement. 

7. SUMMARY 

Of the 233 communes In the province of Luxemburg, 158 have a water-supply 
system, 173 have organised a school medical inspection service (for the most part 
rather inefficient), and 151 have carried out vaccinations against smallpox. 

As for the other health work devolving upon the public authorities, we are 
bound to admit that It Is conspicuous for Its absence In the case of most of the 
communal authorities in the province. 

III. WORK OF PUBLIC ASSISTANCE COMMITTEES 

The communal authorities are assisted by public assistance committees, whose 
members are appointed by the communal council. These committees enjoy legal 
personality ; they may receive donations and legacies and own property. It Is 
their duty to assist indigent persons residing in the commune and to provide 
them with medical attendance. Public assistance committees must organise a 
home medico-pharmaceutical service and bear the hospital expenses of the aged, 
orphans, women in childbed and the sick poor. 

The public assistance committees In Luxemburg spent 3,243,564 francs In 
1936, or, on an average, 14.60 francs per head of population. It may be of 
some Interest to compare this with the corresponding expenditure of public 
assistance committees in an Industrial region-namely, the district (arrondisse
ment) of Liege : 70.88 francs a year per head of population. 

The expenditure of the Luxemburg committees is as follows : 

(a) 42.5% for administration, upkeep of institutions and hospital 
expenses of poor persons ; 

(b) 25% medico-pharmaceutical assistance at home ; 
(c) 12% for poor-relief in cash or In kind ; 
(d) 0.45% for preventive assistance. 

The last Item comprises the contributions of poor persons belonging to mutual 
sickness or Invalidity Insurance societies. Assistance to one chronic Invalid 
suffering from a serious disease Is sometimes sufficient to ruin the budget of a 
village assistance committee. In order to avoid such disasters, the higher 
authorities have advised the public assistance committees to have their Indigent 
people made members of mutual Insurance societies and to make themselves 
responsible for the payment of their contributions. It Is a pity that thi!> 
practice has not had more success. 
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The committees' receipts were, In 1936, considerably less than their expenses-
only 2,485,335 francs, of which 15% was derived from donations and legacies, 
27% from Income from property and 58% from communal grants. 

Many public assistance committees were unable to give exact figures for the 
number of patients treated in their homes. 104 committees gave medical treat
ment at home to 896 Indigent persons. This medical attendance Involved an 
annual average expenditure of 271 francs per patient. 

175 committees gave relief In cash or In kind to 1,547indigent persons. The 
average expenditure per Indigent person was 453 francs. Clearly, relief on such 
a small scale can only palliate the poverty of these unfortunate people. Relief 
as practised by most of these committees bas the effect of preserving poverty 
instead of abolishing it. 

140 public assistance committees sent to hospital at their expense 7711ndigent 
persons, Including 294 aged persons, 207 orphans, and 270 persons suffering from 
various diseases. 

438 persons, including 195 doctors, were remunerated In 1936 bJI the public 
assistance committees for services rendered, 

In short, the work of the public assistance committees In the province of 
Luxemburg does not amount to very much. It would be a mistake to conclude 
that the province Is particularly prosperous or that poverty Is rare. As a 
matter of fact, the reasons for inefficiency mentioned In the preceding chapter 
are to be found again her~namely, lack of social sense on the part of some 
local authorities, and especially the excessive subdivision of the territory. 
Like the communes themselves, the public assistance committees are independent 
of one another. This system leads to really shocking results: certain committees 
are so rich that they hoard their incomes or use them for road-construction, 
while those In neighbouring villages have only some few hundred francs to 
spend annually. The Government has long been aware of the drawbacks of 
this state of afTairs and has attempted to remedy them by recommending the 
public assistance committees to Insure indigent persons against disease. It has 
also recommended the formation of Inter-communal assistance committees. 
This advice bas, for the most part, been Ignored. The care of mental patients 
has been made a charge on provincial public funds. This reform bas done a 
great deal of good, but has not been sufficient to correct the serious defects 
inherent In the system. Up to the present, parochialism and the force of tradi
tion have prevented the adoption of more radical measures. 

9 public assistance committees have hospitals or similar lnstitutions--
8 hospices for old people, 2 orphanages, and 2 mixed Institutions for old people 
and orphans. A small surgical clinic 1s attached to the hospice at Bastogne. 
Several of these Institutions are out of date and badly kept. 

88% of the 274 beds for old people were occupied in 1936. 69% of the 122 beds 
for orphans were occupied, and, or the 14 beds In the Bastogne clinic, only 25<y.,. 

The assistance committees place in public hospices most of the old people for 
whose Institutional care they are responsible. On the other hand, they entrust 
to private institutions a large number of orphans and nearly all their sick. 

The daily cost of maintenance for an old person or an orphan Is 10.18 francs 
on an average. The smallness of this sum shows how economically these 
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institutions are run, but it must also be admitted that it shows how little 
comfort the inmates enjoy. Reports by inspectors show that this absence of 
comfort Is too often accompanied by a regrettable lack of hygiene. 

IV. PRIVATE INSTITUTIONS AND CHARITABLE ORGANISATIONS 

(a) CLINics AND HosPITALS 

Besides the Bastogne Assistance Committee's clinic, mentioned above, there 
are In this province some private clinics, the largest of which Is at Arion, the 
others being at Aye, Bertrix, Fosse-sur-Salm, Llbramont, Longlier and Saint-
1\lard. The construction of a clinic Is contemplated by the pnblic assistance 
committee of Bouillon. There Is no maternity home in the "province, but 
women can go to the clinics for their confinements. 

In the opinion of the Government Health Inspector, the present system in 
regard to clinics Is largely satisfactory, inasmuch as they are fairly evenly 
distributed over a large, sparsely populated province. For this system to 
give entire satisfaction, It would be necessary to set up two or three small 
clinics in the areas which still have none, modernise those clinics whose equip
ment is too old and strengthen the conn.ection between the clinics on the one 
hand and the mutual insurance societies and public assistance committees on 
the other, with a view to providing the members of the former, and the poor, 
with the care which they require. The problem of maternity homes could be 
solved fairly easily by organising a maternity ward In every clinic, and perhaps 
building maternity homes in the more Important centres. 

(b) HosPICEs AND ORPHANAGES 

The private hospices at Bertrix and Saint-1\lard contain 122 beds. It may be 
pointed out that the public hospices of the province have altogether 274 beds. 
It does not appear necessary to increase the number of beds for old people, but 
out-of-date and unhygienic Institutions should be modernised. 

Apart from the three public orphanages, there are private orphanages at 
Durbuy, Guirsch, Longlier, and My, a large Institution for weakly children 
at Amberloup, and two children's homes at Laroche and Strumont. 

(c) MATERNAL AND CHILD WELFARE 

The ten Infant consultation clinics in the province are managed or subsidised 
by the National Child Welfare Association. In 1936, only 627 out of the 3,330 
children born were brought to these clinics. It is Inevitable that they should be 
frequented by a small proportion only of the children of suitable age for medical 
examination. The population is so scattered, and the communications so poor, 
that, except In a few of the larger places, the system of fixed consultation 
clinics cannot give good results. Either travelling teams of consultants will 
have to be introduced, or, better still, the number of preventive examinations 

7 
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carried out by local doctors in their consulting-rooms or in the patients' homes 
will have to be increased. It will also be necessary to increase supervision at 
home by the visiting nurse, not only of all children brought to the clinics, but 
also of those who live too far out to be taken there. 

(d) CAMPAIGN AGAINST TUBERCULOSIS 

The province has no sanatorium, but a large and very well-appointed preven
torium was recently opened at Amberloup (lnstitut Saint-Ode), 

The National Anti-Tuberculosis Society has set up tuberculosis dispensarirs at 
Arion, Bastogne, l\larche, Neufch:\teau and Virton. Only one of these-that at 
Arion-has the necessary equipment for X-ray examinations. A sixth dispen
sary is to be opened at Athus. 

Anti-tuberculosis equipment in this area will be completed when a sana
torium has been opened and when the six disp'nsaries have been fitted with 
X-ray equipment. 

(e) CAMPAIGN AGAINST VE!'lEREAL DISEASE 

There is only one anti-venereal dispensary in the province, but doctors can 
prescribe syphilis remedies at Government expense if the patients cannot atTord 
to pay. 

(/) DocTORS AND MEDICAL AUXILIARIES 

138 doctors practise in the province. There are in Luxemburg 62.6 doctors 
per 100,000 of population. For the whole of the country, the proportion is 
77.4. . 

There are 44 pharmacists, 123 certificated midwives and 13 dentists In the 
province. The shortage of dentists is the consequence rather than the cause of 
the reluctance of the rural population to practise dental hygiene. 
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Appendiz. 

Application of the Health Indices selected for Rural Districts 

to the Province of Luxemburg (Belgium) 

By 

1\1. Willy SELLESLAGS, 

Civil Engineer, Inspector in the Ministry of Public Health, Brussels. 

I. INDICES OF VITALITY AND HEALTH' 

(1) DEMOGRAPHY 

1. Population. 

Last census (December 31st, 1930) number : 220,920. 
Last estimate (December 31st, 1936) number : 222,153. 

Percentage distribution at the last population census into : 

(i) Urban (population over 5,000) ............. . 
(ii) Rural (population under 5,000) ............ . 

2. Density of Population ( 1930 ). 

Population per square kilometre : 

(i) In " urban " commlUleS ............•.•... 
(ii) In " rural " communes •.................. 

(iii) In the whole district ...............•...•• 

3. Composition of Population (1930). 

Sex and age distribution of population at last census : 

• The indices for the whole country are given In brackets. 

7.7 (60.5) 
92.3 (39.5) 

1,448 (848) 
46 (129) 
50 (265) 
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Age-group ~!ales Fcmnles 

0-4 . ~ ........ 9,767, or 8.8~~ (8.4) 9,654, or 8.7·~~ (8.1) 
8.8·~· (8.4) 5-9 9,936 

" 
8.9~• (8.7) 9,796 " .......... 

10-14 .......... 7,790 7.0% (6.3) 7,819 .. 7.1% (6.1) 

15-19 .......... 9,711 " 
8.8% (8.1) 9,076 

" 
8.2·:• (7.9) 

20-24 .......... 9,475 .. 8.5% (8.9) 8,857 .. 8.0~· (8.5) 

25-29 .......... 8,805 .. 7.9% (9.1) 8,541 
" 

7.7% (8.7) 

30-34 .......... 7,824 .. 7.0% (8.4) 7,837 " 
7.1% (8.2) 

35-39 .•........ 6,773 
" 

6.1% (7.1) 7,222 .. 6.5~· (7.4) 

40-44 .......... 6,764 
" 

6.1% (6.6) 6,906 " 
6.2% (6.7) 

45-49 .......... 6,835 
" 

6.1% (6.4) 6,871 .. 6.2% (6.4) 

50-54 .......... 6,709 .. 6.0% (5.8) 6,601 
" 

5.9% (5.9) 

55-59 .......... 5,742 .. 5.1% (5.1) 5,655 .. 5.1% (5.2) 

60-6·L ......... 4,994 
" 

4.5% (4.1) 4,847 .. 4.4';(, (4.3) 

65-69 .......... 3,863 
" 

3.4% (3.1) 4,140 
" 

3.7% (3.4) 

70-74 ..••...... 3,037 .. 2.7% (2.1) . 3,086 .. 2.8% (2.4) 

75-79 .......... 1,643 
" 

1.4% (1.1) 1,838 .. 1.6% (1.4) 

80-84 .......... 820 .. 0.7% (0.5) 934 .. 0.8% (0.7) 
85-89 .......... 2571 3751 
90-94 .......... 46· .. 0.3% (0.2) 64· .. 0.4~· (0.3) 
95-99 .......... 3) 71 
100 + ......... 

110,794, or 50.1% (49.52) 110,126, or 49.9~0 (50.48) 

4. Birth Rate (1936 ). 

Live births per 1,000 population : 15.9 (15.33 for the whole country-13.83 
in communes with population 25,000 and over). 

Illegitimate live births per 100 live births : 1.7 (2.68 for the whole country, 
5.45 for communes with population over 25,000). · 

5. Fertility (1930). 

Number or live births for the last census year per 1,000 women at ages 15·49 : 
75.7 (69.5). 

(2) lllORTALITY (1936) 

6. Maternal Mortality. 

Deaths from diseases or accidents due to pregnancy, childbirth, and the 
puerperal condition per 1,000 live births: 4.74 (4.57). 

7, Stil/birlhs.' 

Number of stillbirths per 1,000 live births : 40.6 (32.3). 

' Children born dead alter six months' gestation. 
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8. Infant Mortality. 

Infant mortality under 1 year per 1,000 live births : 81.5 (86.1). 
Infant deaths per 1,000 live births from : 

(a) Diarrhrea and enteritis .•...............•.• 
(b) Bronchitis and pneumonia .......•.......•• 
(c) Other causes ...........................•• 

9. Neo-natal Mortality. 

6.21 (7.0)' 
9.81 (16.9)1 

55.11 (54.7)' 

Mortality under one month per 1,000 live births : 40.3 (31.8). 

10. Mortality due to Communicable Diseases. 

1. Deaths per 100,000 population due to : 

(a) Typhoid affections ...............••...... 
(b) Tuberculosis ....................••••.•... 

(i) Respiratory tuberculosis ..........• 
(ii) Other forms ...............•••.... 

1.8 (1.2) 
61.1 (71.9) 

35.8 (56.2) 
25.3 (15.7) 

(c) Influenza, bronchitis, pneumonia ......... . 162.0 (138.8) 
(d) Other important diseases : chronic rheumatism 

and gout .....•....................•.. 25.3 (6.5) 

2. Deaths per 100,000 children under 15 years from diphtheria: 2 (20). 

11. Other Specified Causes of Mortality. 

Deaths per 100,000 of persons 50 years and over : 

(a) Cancer and other tumours .......••......••.• 
(b) Diseases of the heart and circulation ......•.. 
(c) Cerebral hremorrhage •••............••..••••• 

12. Declaration of Causes of Death. 

349 (447) 
744 (972) 
271 (406) 
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(a) Percentage of deaths from unknown or ill-defined causes : 9.8 (6.4) (seni

lity excluded); 29.0 (16.8) (senility included). 
(b) Percentage of deaths not medically certified : 

13. General Mortality. 

Number of deaths per 1,000 population : 13.35 (12. 75). 

• Not including 35 deaths after less than 3 days' life. 
• Not including 1,041 deaths after less than 3 days' life. 
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(J) 1\IOHBIDITY 

14. .Uorbidilg and Casc-falalitg from Communicable Disease.•. 

Per 100.000 population 
Casrs Dl'aths 

Apparent cAse
fatalitv rate 
(th•aths as 

percl:"ntnJ,.tP of 

Typhoid fever .................. . 
Diphtheria .•..................... 
Scar let fever .................... . 
~leaslcs ......................... . 
Wbooping-cough ................ . 
Influenza ....................... . 
Tuberculosis, respiratory ......... . 
Tuberculosis, other forms ........ . 
ll!alaria ......................... . 
Trachoma ......•....•........... 

15. Tuberculosis. 

1.8 (1.2) 
0.4 (4.5) 
0.4 (1.5) 
0.9 (4.0) 
8.6 (5.2) 

50.9 (23.0) 
35.8 (56.2) 
25.3 (15.7) 

0 (0.1) 

(a) Number of cases of open tuberculosis (Tb. bacillus test posi
tive) newly registered or reported: 

(i) Per 100,000 population ......................... . 
(ii) Per 100 deaths caused by tuberculosis (all forms) .. 

(b) Tuberculin skin-testing : percentage or positive reactions 
according to age (in years) among certain groups or the 
population (school-children, factory-workers, recruits, 
etc.} ......... ' ..................•. · .............. . 

16. Venereal Diseases. 
(a) Syphilis : 

(i) Number of contagious primary or secondary cases 
reported, registered or otherwise discovered per 
annum per 100,000 population ..•.............. 

(ii) Percentage of positive sero-reactions among certain 
groups of the population (pregnant Women, etc.} ... 

(b) Gonorrhrea: Number of cases reported, registered, or other-
wise discovered per 100,000 population .............. . 

17. Mental Disease. 

cases) 

Number of mental cases admitted to Institutions or placed in families, per 
100,000 population : 198 (295). 
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18. Blindness. 

Number of blind persons per 100,000 population: ... (41). 

Blindness due to : 

(a) Trachoma ................................ , , . , •. 
(b) Other causes ................... 00 •• 00 ••••••• , ••• 

II. INDICES OF ENVIRONMEJ'\T 

EXTERNAL ENVIRONMENT 

(1) METEOROLOGY (1936) 

19. Meteorological Information. 

(a) Temperature 

(Temperature Centigrade.) 

~ 
.. .. .. .. .. " .. " " :. .c .. ,Q " ~ 

,Q .. 
~ 

·;:: .. .. ~ E ,Q 8 = = .. § '3 0 
c .. c. 

~ " .. " " 
~ 

,Q ;:!l < .., .., = Q. 8 .. " " < 0 " ~ "' z Q 
!IJ -- -- -- -- -- -- -- -- -- -- --

Avera11;e 
max1mum 6•1 4•6 11•2 10°4 20•7 23•7 23•2 23•7 19°1 10•8 7•9 4•4 

Averap;e 
minlmum 1•1 -4•3 -0•5 0•9 5•6 8•7 10•9 9•6 7•2 1•2 ]08 -1°7 

Mean 3•8 O•J 5•3 5•6 13•7 16•2 17•1 16•7 13•2 6•0 4•8 1"3 
Absolute 

maximum u•5 u•o 19°1 17•2 29•4 35•8 30•7 32•2 27•1 15•8 13•0 11•8 
Absolute 

minimum -5•5 -H•!i -5•6 - 5•5 -1•6 -1•3 4•9 4•5 -1°4 -7°1 -6•5 -80S 

(b) Rainfall : 

(i) Annual (in millimetres) ..... 00 00 00 ••••••• oo 00 00. • 999 
(ii) Number of days with rainfall ...•............ :. . . 197 

(c) Relative humidity (annual mean) : 77% at 1 p.m. 
(d) Average hours of sunshine per day: 3.8 hours. 

Houtlalize station, 330 metres above sea-level, at the north-eastern extremity 

of the province. 

(2) HousiNG 

20. Type of Dwelling. 

Percentage of population In one-family houses : Practically the whole. 

" - .. 
e " 
~~ 
---

13•3 

3•6 
s•; 

35•8 

-H·~ 
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21. Overcrowding. 

(a) Per.,entage (at last census) of the population which Is lodged as follows : 

t person per room ................................ . 
2 p~rsons 
3 
4 
5 
6 

.. .. 
" or more per room ......•.................. 

(b) In the absence of such information, percentage of the population living 
in dwellings with more than two persons per room : ... 

(c) In the absence of indices (a) and (b), percentage of dwellings containing 
(at the last census) : 

t room .•............ 
2 rooms 
3 
4 

5 rooms ..•.......... 
6 or more rooms ..... 

22. Newly-built or Improved Dwellings. 

(a) Percentage of newly-built houses 
(b) Percentage of Improved houses : 

(3) SANITATION 

23. Disposal of Excreta. 

100 

A. Percentage of total population (or if this figure is not available, percentage 
of dwellings) : 

(a) With closets .............•.............•.• 
(i) Connected with sewerage system. About 30 

(ii) With watertight cesspit ............ . 
(iii) With non-watertight arrangements ... . 

(b) Without closets ................................. 
B. Percentage of manure-heaps (containing solid and liquid stable manure) 

with watertight bottom : .•• 

24. Water-supply. 
(a) Type of supply. 

Number of 
A. Public : sources 

(i) Piped water-supply ..•....•...•••• , .. , .... 
(ii) Common wells, springs and cis· 

terns ............. , ....... ~ 

B. Private sources ................. .. 

Percentage of 
population 

served 

About 60 
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(b) Inspection of water. 

A. Public supply : 

(i) Piped water-supply .......... . 
(ii) Common wells, springs and cis-

terns ..................... . 

B. Private sources 

(c) Improvements. 

A. Public supply : 

(i) Piped water-supply .......... . 
(ii) Common wells, springs and cis-

terns .............•.•.•...• 

B. Private sources .................. , 

Nnmht>r of 
analyses of 
water and 
inspt>ctions 
of watt'r-

supply 

Percf.>ntnge 
of sources 

condemned 

(4) CoNSUMPTION 

25. Food Consumption. 

Pert"e-ntagc 
of satisfactory 

samples 

Percentage 
of sourct>s 
improved 

26. Alcohol Consumption : Belgium, 1936. 

Consumption per capita per annum : 

(a) Beer (In litres of alcohol at 50• Gay-Lussac) 5.21' 
(b) Spirits (in litres of alcohol at 50• Gay-Lussac) . . . . • • • 1.17 

SOCIAL ENVIRON~IENT 

(1) OccuPATIONAL ENVIRONMENT 

27. Occupations (December 31st, 1930). 

Gainfully-occupied population engaged in : 

(a) Agriculture, forestry and Number Percentage 

fishing .. . . . . . . . .. . . . . . . 36,67 4 
(b) Industry .. .. .. .. .. .. .. .. 32,146 
(c) Commerce .. .. .. .. .. .. .. • 8,148 
(d) Public administration and 

national defence .....•.. 
(e) Liberal professions .....•. 
(/) Domestic and personal ser-

vices ....•..•.........• 
(g) Others ............. · · .. • 

Total .•.••••.••••• 

4,983 
3,168 

3,602 
1,951 

90,672 

40.4 
35.5 

9.0 

5.5 
3.5 

4.0 
2.1 

100 

• The alcohol content of beer is assumed to average 3%. 

(17) 
(54.6) 
(14.5) 

(4.5) 
(3.7) 

(4.9) 
(0.8) 

(100) 
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28. Forms of Farming ( Du~mb~r Jlsl, 1929). 

A. Farmus. 

(a) Owners ••••••••••••••••.•••••••.•.• • • • • • 
(b) Tenants •.••••••••.•••••.•••••••. •. • · · • • · 

% 
62.2 (48.2) 
37.8 (51.8) 

100 (100) 

B. Labour. 

(a) Farmers and members of their families 
(b) Agricultural labourers ••••••••••.•.•...... 

96.2 (90.0) 
3.8 (10.0) 

tOO (100) 

29. Utilisation of th~ Soil (1929 ). 

Total area of the district : 441,918 ha. 58 a. 

Percentage of above area cultivated ••....•••• 
Percentage of above area forest .•••.....••••• 
Percentage of above ~rea waste land •...•...• 

44.7 (62.5) 
40.9 (17.8) 
3.2 (3.0) 

----
88.8 (83.3) 

30. Siu of Holdings (1929). 

(a) Distribution of agricultural holdings according to area : 
(I) Holdlnl(!l 

Percentage 
Number Number Area 

0-1 hectare ...•........ 20,099 42.9 (74.2) 2.8 (6.6) 
1-4 hectares ........... 14,724 31.4 (17.2) 20.4 (26.0) 
5-9 ........... 6,811 14.5 (5.0) 24.2 (20.7) 

10-19 .. . .......... 3,690 7.9 (2.5) 25.4 (19.9) 
20-29 .. . .......... 856 1.8 (0.6) 10.0 (8.7) 
30-49 .... ····· .. 432 0.9 (0.3) 8.1 (7.2) 
50-99 .. . .......... 222 0.5 (0.2) 7.3 (7.1) 
100 + .. . .......... 26 0.1 (0.0) 1.8 (3.8) 

100 . (100) 100 (100) 

(II) Agricultural population' 
Number Percentage 

0-1 hectare ······ ......... 205 (27,051) 0.4 (4.1) 
1-4 hectares ······· ... ····· 19,608 (293,684) 34.2 (44.3) 
5-9 .. . ............. 17,208 (159,786) 30.1 (24.1) 

10-19 .. . ............. 12,695 (106,856) 22.2 (16.1) 
20-29 .. . ............. 3,553 (34,269) 6.2 (5.2) 
30-49 .. . ............. 2,202 (20,749) 3.8 (3.1) 
50-99 .. 0 ••••••••••••• 1,546 (14,773) 2.7 (2.2) 
100 + .. . ..... ····· ... 240 (5,214) 0.4 (0.8) 

100 (100) 

1 Agriculturists and members of their families. 
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31. Crops (1929). 
PrincipaJ crops Area cultivated 

(hPCtares) 
Percen tat(e 

(a) Wheat ........................... . 
(b) Rye ............................. . 
(c) Oats .......•...................... 
(d) Other cereals' •..................... 
(e) Potatoes .......•.................. 
(/) Hay and fodder .................. . 
(g) Sugar·beet : . ...................... . 
(h) Tobacco .......................... . 
(i) Fruit ...................•.....•.•• 

(j) Grapes (hothouse) ................. . 
(k) Vegetables ....................•...• 
(I) Other crops (flax) .....•............ 

4,318.06 
8,212.73 

29,140.94 
7,672.45 

12,021.19 
128,235.13 

14.39 
141.39 

2,286.92 
0.56 

1,314.77 
4,114.08 

2.2 (8.1) 
4.2 (9.7) 

14.8 (12. 1) 
3.9 (1.0) 
6.1 (8.0) 

64.9 (43.4) 
0.0 (2.8) 
0.1 (0.1) 
1.2 (3.7) 
0.0 (0.0) 
0.7 (2.4) 
2.1 (7.4) 

(1.3) 

197,472.61 100 (100) 

32. Livt!llock (1929). 

Number of animals per 100 population : 

A : (a) Cattle ..•........................... 
(b) Horses .....•........•......•........ 
(c) Pigs ..•.............•.......•....... 
(d) Sheep •............•.••.............. 
(e) Goats .•....•...•..•.••......•..•...• 

B : Poultry 
Rabbits ............................... . 

63.8 (20.8) 
10.5 (4.0) 
30.4 (12.3) 

4.9 (2.3) 
3.6 (2.0) 

365.4 (269) 
19.3 (19.0) 

(2) COMMUNICATIONS AND ELECTRIFICATION 

33. Means of Communication (1936). 

(a) Roads : number of kilometres permanently fit for vehicular traffic: 

(I) Per 100 square kilometres • • • • • • • • • . • • . . • • 30.5 (34.2) 
(ii) Per 1,000 population .. • • .. • .. .. • • • • • . . . • 6.1 (1.3) 

(b) Motor vehicles: number per 1,000 population • . •• 26.8 (24.8) 

(c) Public passenger transport : 

Percentage of the population whose communes are 
crossed and served by a regular railway or omni-
bus service • • • • • . • . . . . • . . • • . .. .. . • . . . .. . . . 97.4 

i Spelt, barley, meslin. 

657 



658 RURAL HEALTH IN DELGIU!\1 

(d) Telephones : 

(i) Number of telephones per 1,000 population 29 (43) 
(ii) Percentage of the population living In built-up 

areas not connected to the telephone 
system .•...•.....•......•••.... , • • • • • 0 

34. Eleclrificalion. 

(a) Percentage of dwellings provided with electricity • • 75.8 
(b) Number of kilowatt-hours per head of population 

per annum . . . . . . . • . . . • • . . . . . . . . . . • . . . . . • . • 49 (279) 

{3) EDUCATION 

35. Cultural Level. 
School attendance : 

(a) Percentage of children of school age regularly 
attending school . • . . • • • . . . . . . . . . . . . • . . • 99.6 

(b) Percentage of children between the ages of 
10 and 14 years earning wages • • • . . . . . • • . • 0 

(c) Post-school education : percentage of young 
people beyond compulsory school age 
attending educational institutions •....•. 

(d) Illiteracy (1930) : percentage of Illiteracy 
among persons aged 15 years and over .•• ,_ 1.9 (6.0) 

III. INDICES OF PUBLIC HEALTH ACTIVITY 

{1) PERSONNEL AND EQUIPMENT 

36. Medical and A.u:z:iliaru Professions. 

A. Number per 100,000 population of: 

(a) Doctors . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • 62.6 
(b) Pharmacists • • • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.8 
(c) Licensed midwives . . • . . . . . . . • . . . . . . • . . • . . • . . . • . . • 55.4 
(d) Nurses (all classes) •.•.•.. , • • . • . . . . . . . • . . . . . . . . . . • ? 
(e) Dentists • • . . . • . • • . • . . . • . . • • • • . . . . . . . . . . . . . . • . • • . 5.9 
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Full-time stall 
B. Sta fl of health services and other en~ged in 

public medico-social services Preventive Curative 
medicine medicine 

(i) Medical officers• ............. . 
(ii) Nurses ..................... . 

{iii) Public health nurses• ........ . 
(iv) Sanitary inspectors .......... . 
(v) Others' ........••............ 

1 
6 
1 
0 
0 

37. Clinics and Health Centres. 

Number 
(a) Independent specialised clinics : 

(i) Pre-natal . . . . . . . . . . . . . . . . . . . 1 
(ii) Infant . . . . . . . . . . . . . . . . . . . . . . 10 

(iii) Pre-school • . . . . . . . . . . . . • . . . • 0 
(iv) School • . • • . • . . . • . . . . . . . • . . . • 0 
(v) Tuberculosis ............... . 

(vi) Venereal disease ........•.... 
(vii) Mental ...........•.•....•.. 

(viii) Others' .................... . 

(b) Health centres representing a total 
number of consultation services •.•.• 

(c) Total number of clinics independent or 
in health centres (a + b) : 

(i) Pre-natal ••......•••........ 
(ii) Infant ...........•.......... 

(iii) Pre-school .......•••........ 
(iv) School •..............•...... 
(v) Tuberculosis ............... . 

(vi) Venereal disease ............ . 
(vii) Mental ....•.....•.......... 

(viii) Others• 

5 
1 
0 
0 

0 

1 
10 
0 
0 
5 
1 
0 
0 

38. Hospital Institutions. 

659 

Part-time starr 
eng&J.(ed in 

Preventive Cumtive 
medicine medicine 

30 
0 
0 

20 
0 

Number per 
100.000 

population 
0.5 
4.6 
0 
0 
2.3 
0.5 
0 
0 

0 

0.5 
4.6 
0 
0 
2.3 
0.5 
0 
0 

(a) Hospitals (not Including asylums, mental hospitals and sanatoria) : 
Number Number Number 

of lnstitu .. of of beds 
tions beds per 1.000 

population 
Number of Institutions ......... 6 210 9 

% per 100 beds 
(i) For communicable diseases 0 0 0 

(ii) For maternity cases •• 0 •• 0 0 0 

(iii) For children ............ 0 0 0 

(ir•) Others •• 0 •••••••••••••• 6 210 100 

• This does not Include those exclusively engaged In curative medicine. 
• Specify. 
• Cf. comments. 
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(b) Tuberculosis institutions : 
Number Number 

ol or ht"ds 
beds per 100.000 

population 

(i) In special hospital wards ....... · · · · 0 0 

(ii) In sanatorium-hospitals ........ · .. · · 0 0 

(iii) In sanatorh ................... · · · · · 0 0 

(<) Other institutions : 
(i) Services for chronic diseases ........ . 

(ii) !\!ental disease institutions ......... . 

0 
0 

(2) l\IEDJCO-SOCIAL ACTIVITY 

39. Maternal and Infant Health Services. 

(a.l Number of pregnant women per 100 live births: 

0 
0 

(I) Attending pre-natal clinics . . • • . • . . . . . . . . • . • . • • • . 3 
(ii) Visited at home by nurses• ...........•.••.•.••. 

(b) Number of Infants under 1 year per 100 live births : 

(i) Attending infant clinlcs ..•....•.•.........••..•• 
(it) Visited at home by nurses• •......•.........••.. 

40. Health SurJicu for Children. 

(a) Pre-school age. Percentages of children of pre-school age : 

(i) Attending childrens' clinics •••........•..••....•• 
(ii) Visited at home by nurses• ............••••.•••. 

lb) School age. Percentage of school-children : 

(i) MedicaUy examined during the year ......••...•• 
(ir) Visited at home by nurses .......•......•....... 

(iii) Suffering from malnutrition• ......•.....•.......• 
(iv) Attending schools at which supplementary feeding is 

supplied .. • ...••.••.•..•.••.•••.••••..•••••.•. 
(o) Receiving adequate treatment after medical Inspection 

(vi) Diagnosed as mentally deficient, mentally backward, 
etc. .................................•....... 

4 I. Control of Tuberculosis. 

(a) Cases of open tuberculosis (Tb. bac111us test positive) 
expressed as a percentage of total cases on registers In 
dispensaries ..•.................................... 

1 Cf. comments. 
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(b) Number of dispensary consultations per registered person 
per year ......................................... . 

(c) Number of home visits by public health nurses per registered 
person per year .................................. . 

42. Active Immunisation. 

Percentage of persons vaccinated during the year by diseases and ages : 

(a) Smallpox (first vaccinations) . . . . . . . . . . . % births 
(b) Tuberculosis (B.C.G.) (first vaccinations) • % births 
(c) Diphtheria . . . . . . . . . . . . . . . . . . . . . . . . . . . per 100 children 

under 10 years 
(d) Typhoid fever (specify age-groups, con-

tacts, etc.) ........................ . 
(e) Other diseases (specify) .............. . 

43. Laboralury Work. 

Number of samples examined per known case of infection : 

661 

(a) Typhoid afiections . . . . . . . . . . . . . . . . . . . . . . . . . . 146, positive 24% 
(b) Diphtheria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,402, positive 17% 
(c) Tuberculosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 971, positive 21% 
(d) Syphilis (number of samples examined per 100,000 

population) . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 346, positive 9% 
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I. l\'TRODl'CTIOX 

HISTORIC-U HETHOSPECT 

The European Conference on Rural Jlyg£cne of19-31. 

The Conference met at Geneva on June 2~lh, I !l.1 I, as the outcome 
of a proposal made by the Spanish Gowrnnwnt to the Lea~ue Council, 
in September 1930, that a conference of represL•ntatiws of Eu_ropcan 
States should be convened for the purpose of a technical in tcrnational 
study of rural hygiene, hygiene being regarded as one of the most 
important factors in the organisation of agricultural areas in Europe. 

The three groups of experts of the Preparatory Committee had 
prepared reports on : 

1. Guiding principles and suitable methods for ensuring 
effective medical assistance in rural districts. 

2. The most effective methods of organising the health 
services in rural districts. 

3. The most effective and economical methods of ensuring 
the sanitation of rural districts. 

Twenty-three European nations sent delegations to the Conference, 
and eight nations outside Europe appointed observers. The Interna
tional Labour Office and the International Institute of Agriculture 
at Rome co-operated, and the League of Hed Cross Societies and the 
International Association of !\ledical Officers were represented. 

At the request of the Conference, the I Iealth Organisation of the 
League convened an urgent meeting of Directors of European Schools 
of Hygiene to consider how far those schools could undertake certain 
international studies recommended by the Conference. 

The reports of the four committees, which were unanimously 
adopt('d, c-onstitute the series of resolutions of the Conference, which 
closed on July 7th, I9:n. The recommendations adopted formed 
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a brief but practical guide to efficient and economical health adminis
tration. They laid down a programme of studies to be carried out 
under the regis of the Health Organisation ; and they urged the desira-

. bility of convening a new European conference in five years' time to 
cxami!Je the results 2chieved and to adapt those recommendations 
to current problems and to the progress of public health technique. 

The European Conference on Rural Life of1939. 

I laving been entrusted with the task of preparing for this second 
European Conference on Rural Hygiene, the Health Committee 
began, in 1931, a systematic study of factors affecting the health 
of the peasant population. These investigations, by clarifying the 
views outlined at the previous Conference, have shown that an ame
lioration of the standard of health in the countryside is inconceivable 
without a parallel improvement in the living conditions of the popula
tion. Obviously, !J.ealth, economic, and social factors cannot be 
considered separately, and the concept of the standard of living 
must form the basis of any real progress in public health. The Health 
Committee accordingly concluded, in 1936, that the new conference 
ought to consider questions of rural hygiene as part of the more 
general problem of rural life as a whole, taking into account the factors 
of e'l/ery description affecting the health of the rural population. 

The Assembly approved this conclusion, and decided to convene a 
" European Conference on Rural Life " instead of a conference on 
rural hygiene. 

The agenda comprises the following eight items : demographic 
conditions--land tenure systems--co-operatives--agricultural credit 
-education-medico-social policy-nutrition-rural planning. 

The study of medico-social policy, which forms the subject of the 
present report, entails the examination of the" results of the recom
mendations of the European Rural Hygiene Conference of 1931 : 
health centres--collaboration and co-ordination of the action of the 
public health and relief authorities, of the medical practitioners, of 
insurance institutions, of mutual assistance associations, health 
co-operatives and benevolent societies, general study of certain 
diseases specially affecting rural populations and rural economy 
(including alcoholism)". It will follow the plan of the 1931 recom
mendations-namely, historical-problems--methods. 
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• • • 
For the purposes of the present report, the term " medico-social 

policy" will be understood to cover all that concerns rurativc and 
preventive medicine, and the organisation and activities of the health 
services_ Sanitation will not be dealt with here, berause it is included 
in the work of the committee appointed to study the eighth item 
on the a"enda of the 1939 Conference, entitled : " Rural planning 

0 

(area planning, community planning, the rural house and outbuild-
ings)"; nor will nutrition, which was not discussed in 1~31, and 
is the seventh item on the new agenda. 

We shall first deal in turn with each of the 1931 recommendations, 
and consider how curative and preventive medical assistance-that 
is to say, medical care-have been provided in rural districts, what 
methods have been found most effective for the organisation of 
health sef\ices in rural areas, and what investigations have been 
undertaken by institutes and schools of hygiene in connection with 
rural hygiene. We shall then see what tendencies have arisen since 
1931. On the assumption that the rural population should enjoy 
the same advantages as the urban population, has it been found 
possible simply to extend to the countryside the medico-social protec
tion afforded tO urban areas ? Or have the special methods rerum
mended in 1931 been adopted and systematically applied in rural 
districts by the public authorities, and to what extent has it been 
possible to co-ordinate them with the measures in force in urban 
areas? 

II. PROBLE:\IS 

1. In the largest sen.~e, effeclive medical assistance may be 

CIJmidered as indicating a medical service organised in such a 
way as to place at the di.,posal of the population all the facilities 
of 11Wdern medicine in order to promote heal/h and to detect and 
treal illne.,..,. from their incipiency_ • 

Some people might see a certain antinomy between treatment and 
prevention, but the evolutionary process which can be observed by 

1 In the pre,.,nt report. all the parts inrlcntcd and in italics are textual 
reprtJdUctiOWi or the recommendations or the l!J31 Conference. 
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comparing difTcrent countries shows that there are four stages in the 
historical development of medicine. 

To begin with, medical care is confined to cases of serious or very 
painful disease, or illness which prevents the breadwinner from 
providing for his family. This is the irreducible minimum of demand 
for medical care ; if the patient is very poor, the cost is borne by . 
public assistance. It is not until later that the doctor is called in in 
less serious--or apparently less serious-cases to prevent complica
tions, invalidity, whether partial or total, temporary or permanent, 
and death. This fraction of the demand is more elastic ; it usually 
comes only from the best educated and most affiuent portion of the 
population. Later still, the preventive and social aspects come to 
the fore, the objective of medical care being to prevent the appearance 
and spread of disease within the family or group. That is the purpose 
of social medicine and social hygiene. Social insurance is designed 
to cover the whole demand, both the irreducible minimum and the 
elastic portion ; hence its constructive value in the sphere of health. 
At the final stage-that of the protection of public health-the aim 
is not merely to cure or prevent disease, but also to improve the 
health of the individual and the community. 

To attack each series of problems separately on each of the fronts 
mentioned above would entail an excessive division of labour, and 
was recognised as a mistaken conception by the 1931 Conference, 
which asserted that the campaign against a disease which had broken 
out or which threatened the population should be carried on hand in 
hand and co-ordinated with the protection of public health. It has 
also been recognised that, for psychological as well as practical 
reasons, the Samaritan duty of looking after the sick must form the 
foundation of any complete system of curative and preventive medical 
assistance. 

The care of the sick-" medical assistance " in the proper sense of 
the term-so far as they are indigent, is in the hands of the district 
medical officer and the special services for free medical assistance 
and hospital treatment ; persons of modest means in rural districts 
are being looked after to an ever increasing extent by social insurance 
institutions. Public authorities are less inclined than in the past 
to spend ex.cessive sums on the care of the sick at the expense of 
provision for the prevention of disease and the maintenance of health, 
whether in the form of medico-social protection or the improvement 
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of conditions generally. Detailed statistics to illustrate this are not 

aYailable for Europe. 
In countries where rural economy has retained its traditional form, 

where a health organisation has only recently been established and 
health equipment and personnel are limited, the problem of medical 
assistance 1 has in some cases been attacked chiefly from the preven
ti..-e angle, by means of a campaign against infectious diseases and 
so-called social-that is to say, transmissible-diseases, which take 
a long time to cure and are costly to treat. 

It has frequently been found that the public has no idea whatever 
of pure!) preventive medical assistance not concerned with the 
treatment of patients, and that the machinery and equipment of 
preventive medicine cannot produce their full eiTect unless direct 
contact is maintained with the services for combating diseases that 
have already made their appearance. Liaison between the towns 
and rural districts has therefore been strengthened, to enable the 
latter to benefit from the hospital institutions for treatment and 
diagnosis already established in urban areas. 

" Medico-social protection" shows a steadily increasing tendency to 
go further than the immediate prevention of social diseases alone, 
and to concern itself directly with the health and well-being of the 
people or indirectly with their standard of living; its aim is to ensure 
an environment favourable to the development of the individual 
and the family and unfavourable to the appearance of all kinds of 
disease and to the transmission of infectious diseases. This series 
of complicated and interdependent measures covers both the patient 
and the healthy person, as well as the surroundings in which each 
lives. 

The value of such a medico-social policy has been recognised in all 
countries by the public authorities, who find themselves obliged to 
take direct action in rural areas, more especially because, while 
manufactured products find a readier market there, owing to the 
downward trend of prices, the same cannot be said of medical care. 
Improved medical equipment has neither simplified nor lightened 

.. 
1 I,~ ~his lex~ and in ~he 1931 recommendations, the term" mcdieal 3 ..,..,i,t

an<·e ~· med m the w~fle~t sense--i.e., the placing at the disposal of the 
}JOJ~U)alJOO Of all the f<:JCIIJliCS of modern medicine, It docs not sim )) " 
as~• stance to " indigent " persons. I Y mean 
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the doctor's task ; radiology and laboratory research have supple
mented but not superseded his skill. Me-dical practitioners, whose 
number and qualifications are relatively high, have nearly all been 
trained in large towns, and have already tasted the higher standard 
of living that prevails there. For all these reasons, the cost of medical 
care is often b('yond the peasant's means ; and the more so because 
the scattered nature of the rural population and the difficulty of 
communications make treatment more expensive stilL 

On the other hand, the spread of education and the decline of 
superstition have led to a steadily increasing demand for medico
social protection on the part of the people themselves. 

It was at first thought that preventive medicine would " pay ", 
not only socially, but financially as well, and that, as it became more 
widespread, the services which provide medical assistance and care 
would have less work to do, thus enabling substantial economies 
to be made. But no such thing. Owing to the lack of care from 
which the peasants and poorer classes in all countries suffer, the 
development of the machinery of preventive medicine is accompanied 
by a parallel increase and improvement in the machinery of curative 
medicine, since the demand for medical care has not yet been satisfied. 
The number of medical practitioners is increasing ; this also applies 
to the number of beds in general, snrgical, and " special " hospitals 
(for tuberculosis, mental diseases, etc.).· The institutions providing 
treatment meet fundamental and inescapable needs which have by 
no means been fully met as yet, especially in country districts. In 
order that their development may not have a prejudicial eiTect on 
preventive medicine, they are being more and more used as the 
essential technical, or even administrative, basis of its organisation. 
The problem is how to organise preventive medicine so that it shall 
not play a subordinate role to curative medicine, and how to establish 
liaison between the existing urban institutions and patients in rural 
areas. 

2. In order to furnish eflective medical assistance to the rural 
population, the Conference is unanimous in the belief that 2, 000 
is the maximum number of persons who can be given proper 
medical attention by a duly qualified medical practitioner, on the 
understanding that, in proportion to the growth of the health 
services and the needs of the people, this number may be reduced 

to 1,000. 
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In rural dbtricts the foregoing standard is achieved only in very 
exceptional cases and in countries where the multiplicity and excel
knee of communications make the remoteness of the practitioner 
most to be dt>plored. 

The unequal distribution of practitioners-their excessive concen
tration in the towns-is such that, in certain countries such as Hun
gary, Latvia, and Roumania, legislation has been passed to provide 
the rural districts with a more adequate medical service. 

In Bl'lgium, where 87.4% of the communes (containing 38~~ of the 
population) have under 5,000 inhabitants, there is on an average 
one doctor to every 2,002 persons, as compared with 1,05;) in the 
communes with over 5,000 inhabitants. 

In Hungary, although there is now one doctor to every 2,000 persons 
in the rural districts, the problem has not yet been fully solved : in 
certain regions the population is very scattered, and communications 
are difficult, especially in winter. Nevertheless, there are now only 
ftfty ..,iJlages without a doctor. 

In Roumania, it is estimated that no fewer than 5,000 or 6,000 
more doctors are needed in the country districts, which have now 
only l,:iOO. 

Switzerland, on the other hand, is well provided with doctors : 
except in the high mountains, there is one to every 1,900 inhabitants, 
and communications are excellent. 

To sum up the question, we may conclude, therefore, that in 
sparsely populated rural areas where communications are defective, 
one doctor to 2,000 persons should be the absolute minimum. 

3. It is d~irab/e that the number and distribution of phar

macists and doctor! who dispmse their own drugs in rural dis

tricts should be such a• to ensure that all medical prescriptions 
may be furnished rapidly to the rural population. 

The 1931 Conference laid down no standards regarding the number 
of pharmacists, which is, indeed, difficult to determine. It depends 
on the number of medical practitioners, the density of the population, 
the adequacy of communications, whether it is customary for doctors 
to make up their own prescriptions, the extent to which patent 
medicines are employed, whether the number of pharmacists is 

• limited by law, and, lastly, how far they sell various products which 
have only a remote connection with the healing art. 
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In some countries, such as France, certain pharmacies used to run 
travelling stores which supplied drugs direct to customers without a 
prescription. The drivers of these travelling stores were even Jed to 
giving medical consultations and dispense drugs on their own 
judgment. This objectionable practice of" hawking" has now been 
prohibited by law. 

There are in France, and in various other countries, " medecins 
· propharmaciens" (dispensing practitioners), who have the right to 

dispense drugs exclusively to their own patients. By enabling 
doctors to supplement their professsional earnings, this arrangement 

-otTers them a certain inducement to settle in remote places, which is 
all the more desirable because the lack of medical care and the absence 
of an educated class are undoubtedly factors in the drift to the towns. 

Stocks of drugs, especially therapeutic sera, are made available 
under certain conditions, either in health centres or in hospitals, as, 
for example, anti-rabies vaccine in Roumania, where the health 
services and hospitals have a supply for indigent patients not admitted 
to hospital. 

4. Such medical assistance also requires a technically quali
fied all%iliary personnel comprising one or more nurses, or, 
provisionally, in the absence of qualified nurses, other persons 
possessing the minimum necessary technical training. However, 
it is essential that this auxiliary personnel abstain from all 
medical treatment, such treatment being only permissible under 
the direction of a qualified medical man. 

The number of qualified auxiliary personnel is slowly but steadily 
increasing, although it is still inadequate, especially in Eastern 
Europe. The problem is all the more difficult to solve, because a large 
number of hospitals and of qualified instructresses are needed to 
give nurses theoretical and practical training. 

Nurses. 

There are practically no private bedside nurses in rural districts. 
In some countries, such as England, Denmark, and Sweden, home 
care is given by visiting or district nurses who are attached to volun
tary organisations, like the English District Nurses' Association, 
or are employed by the local authorities or, in some cases, by a joint 
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bod\· formed by the local authorities, social insurance institutions, 
and-voluntary associations. These nurses work under the authority 
of medical practitioners and under the professional supervision of 
the medical oflicer of health. Being paid by the year and not by the 
case, they are not tempted to practise medicine ilkgally or to give 
treatment v.iUwut definite instructions from the doctor. They are 
not concerned with prewntive medicine, but the competent attention 
they are able to give at the right time under medical supervision has 
a beneficial effect on the course of diseases, especially in children. 

In English rural districts, the duties of district nurse 1 and district 
midwife have been combined. 

Yisitina nurses, whom we shall call " family social workers ", 
"' should, according to the views of the 1931 Conference, serve the same 

number of inhabitants as the rural doctor ; we shall revert to them 
when we come to discuss health centres. 

Midwioes. 

All countries which still possess uncertificated midwives are doing 
their utmost to replace them by certificated midwives, or, as a tempo
rary measure, are establishing short theoretical and practical courses 
in obstetrics, special importance being attached to cleanliness and 
asepsis. These partly trained women are then placed under the 
supervision of the health services. 

In Italy, Denmark, Sweden, and latterly England, there are district 
midwives employed by the commune or parish, who are kept under 
close supervision by the health authority, which investigates their 
competence and inspects their instruments and the detailed day-to
day confinement record they are required to keep for each birth. 
(This provides valuable statbtical information regarding accidents 
of pregnancy.) An attempt is now being made in Italy to employ 
midwives as family social workers to co-operate with the pre-natal or 
infant consultation clinics.1 Under medical supervision, midwives 

1 
A bed,ide nurse attached to a public or private or~anisation. 

• In the ~leurthe-et-~lo,elle (l:·rance), private midwive_s are approved by the 
~ffice departemental d hyg~ene: m al(reement with their professional organisa
t•."n ; as regards maternal and m!.mt welfare, they are placed under the supcr
vmon of a soctal worker holdmg a certificate in midwifery, and receive a honus 
for every chtld they bring into the world who is found to be strong and healthy 
when it reaches a certain age. 
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render very valuable services, but it do_!)s not appear advisable that 
they should replace visiting nurses, even if they have made a special 
study of child welfare. 

There is a growing tendency in Denmark and Sweden to urge all 
mothers, not only those who have been advised to do so by the medical 
or social service, to go to hospital for their confinement. The desir
ability of this recent innovation is still too controversial for us to 
recommend or discourage its systematic adoption. 

5. II is recommended that, in ~ smallest rural sel/lemenl, 
the patient should be able to find a person capable of reudering 
first aid and of carrying out~ doctor's orders, 

This recommendation does not appear to have been fully carried 
out, especially in purely agricultural countries. Neverthele.o;s, it 
is probable that the sense of isolation felt by some local authorities 
and the fear of being without first aid have led them to co-operate 
in the establishment of health centres or dispensaries. Stretcher
hearers, male and female Red Cross ambulance staff, and first-aid 
workers and stations are to be found in a growing number of villages. 
especially in districts where both general and health education are 
very widespread. 

6. The ·rural population and rural doctors should be in a 
position to utilise the services of centres of diagnosis and, if 
necessary, of specialised treatment ; such centres should be 
suitably equipped and provided with a qualified staff : anti- . 
tuberculosis and anti-venereal dispensaries, etc. 

These services should maintain liaison with~ patient's phy
sician, who should be informed of~ results of the uaminations, 
or, if necessary, kept in touch with the treatment and its results. 

The special clinics for tuberculosis, venereal disease, maternal and 
infant welfare, etc., or the primary or secondary health centres, are 
generally used as centres of diagnosis, and it is becoming more and 
more customary for them to convey to the patient's physician the 
results of examinations carried out either at his request or indepen
dently ; this often helps him to treat the case successfully, and 
obviates the risk of any friction between curative and preventive 
medicine and between towns and rural districts. 
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In countries sud1 as Denu1ark and Sweden, where health centn·s 
are comparatiwly rare, the special equipment of the hospitals is used 

for purposes of diagnosis. 
Hospital doctors and stafT, especially if they are whole-time wor

kers, endeavour to establish this kind of liaison, which is most likely 
to work satisfactorily if the hospital or centre has a special s tali for 
the purpose. These almoners, hospital social workers, or medieal 
secretaries, are to be found only in a few large city hospitals. :llany 
examinations, some of which are very costly, still lead to no practical 
action, or are even repeated unnecessarily for lack of any systematic. 

liaison_ 
When a delicate diagnosis has been made by the centre or institu

tion concerned, should the hospital, health centre or dispensary also 
give treatment ? The answer to this question depends on the local 
situation. If there is no doctor in charge of the case, it does not, 
of course, arise, and treatment is given on the spot. Where there is 
a sufficient number of doctors, treatment may be given when it is 
justified by prophylactic necessity, as in syphilis, trachoma and 
certain pneumothorax cases in tuberculosis, or when it is too special
ised or too costly to be given elsewhere (deep X-ray treatment, Curie
therapy, mechanotherapy, etc.). If the administrative details are 
discussed beforehand with the medical organisations, many dillicultics 
of principle and practice can be avoided. 

In some cases, even when school medical examination reveals the 
existence of definite physiological defects, this discovery is not 
followed up by treatment, so that the examination is perfectly useless. 
School-children, not only those whose parents are indigent or in 
straitened circumstances, but also those belonging to fairly well-to-do 
families, are therefore often given treatment and especially dental 
care, because otherwise their parents would take no steps in the 
matter. It is in this connection that the social worker can render 
the greatest sef\ ice by pointing out to parents the desirability of 
treatment ; if necessary, she should keep on at them UJatil tlwy start 
it or follow it up. 

7. Uural medical u.,sistunce a/~o imp/it's Jucililies for lwspi

lalitwlion in Q{Jf'TfJfJriate suitably eiJuipped in.'ititulion.'l. 

It i• recrJmmended that there should be such a ho.'i#Jitul for a 

fJ'JfJU/ation of from twenty to thirty thousand people, a rational 
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organisation requiring about two beds per thousand of the 
population. 

However, each such institution should have not less than some 
fifty bed.•. 

Permanent means of communication (telegraph, telephone, 
etc.) and constantly available means of transport should be a/the 
disposal of patients and doctors, to permit of rapid hospitalisa
tion in urgent cases. 

675 

It is possibly in the sphere of hospital organisation that the greatest 
progress has been made, but much still remains to be done, especially 
in comparatively poor countries and districts. 

While the views expressed in 1931 still hold good, there appears to 
be a tendency in Sweden and in certain French departments (Seine
d-Oise) to regard the hospital problem as a twofold one, entailing 
both a territorial and a functional division of labour for the purpose, 
first, of providing more specialised personnel and institutions for 
the population over a wider area, and, secondly, of co-ordinating the 
hospital system, not only internally, but also externally, with the 
health centres and the corresponding dispensaries. This enables 
patients needing hospital treatment to be rationally and economi
cally sorted out, and the health centres can take regular advantage . 
of the specialised personnel and costly equipment of the hospital 
<:entres or their outpatient departments. 

The small rural hospitals, which are more or less autonomous, and 
the old small hospitals for infectious diseases, no longer used for that 
purpose, treat simple cases for which no special skill or equipment is 
required. In some cases, the technical resources of these small institu
tions are meagre or out of date, and they have therefore been converted 
into homes for chronic cases of tuberculosis or for old people, and 
occasionally into rest-homes. This is an economical solution which 
is highly satisfactory from the psychological standpoint, as it obviates 
the necessity for removing patients from the districts in which they 
live and which they are reluctant to leave. 

Iligher up in the scale, the cantonal hospital, thanks to improved 
communications, receives sick persons or complicated obstetrical 
cases requiring a simple surgical operation. The X-ray apparatus 
of such hospitals is used by the local health centre or dispensary. 

Above them, there are bigger hospitals where surgical operations 
of all kinds are performed. They have several departments under 



~lEDIC1)-S0CL\L POLICY 1::-1 EUWPE 

competent medical direction : medical, surgical, child wclfarl', tuber
culosis, skin and wnereal diseases, otorhinolaryngolo~:,"')' and ophthal
mology, obstetrics and gyna'cology (invaluable for the early diagnosis 
of cancer in womt>n), as well as laboratories, etc. 

Lastlv, there are regional establishments which employ the very 
powerf~l and expensive . therapeutic equipment now considt•rC'd 
indispensable, especially for the treatment of cancer; their out-patient 
dt•partments can also be used as " central consultation clinics " hy 

the health centres. 
The satisfactory linking-up of the hospital system, both internally 

as between the various grades of institutions described above, and 
externally with the corresponding health centres, enables the best 
possible use to be made of the services, as medical consullan ts or 
specialists, of the heads of the special departments of hospitals, and 
of their costly equipment, while at the same time it reduces the 
average period spent in hospital. 

In certain poor countries, where the number of hospitals in rural 
districts is very small and private institutions are practically non
existen~. the question of the treatment of pa);ng patients and compe
tition by the public hospitals v.ith private nursing-homes does not 
arise ; no objection. is raised to treatment in difTerent " classes ". 
Some laws allow surgeons who are specialists in their own branch to 
receive fees direct from pa)wg patients, while others prohibit them 
from doing so. 

The specialisation of certain hospitals, and their administration 
in conjunction v.ith sectors, established according to the division 
of labour and means of communication, appear to be difficult in 
countries where the majority of hospitals have been established by 
local" foundations", the provisions of which are difficult to abrogate; 
liaison "ith the health centres is thus more complicated. Agrarian 
expropriation and currency inflation are, however, tending to render 
this autonomy more and more precarious. 

Other hospitals are still used for the benefit of the rural populations, 
although, in some cases, they have no direct administrative connec
tion "1\ith them. If liaison is established, there are certain services 
which can he rendered under the best conditions by mental hospitals, 
sanatoria for tuberculosis patients, cri·ehcs and homes for foundlings 
or children under official guardianship. These institutions may be 
of valuable assistance in organising the campaign against mental 
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~iseases in their own districts, as is the case in France-especially 
when they work in conjunction with the school medical inspection 
service-or by undertaking the X-ray examination of tuberculous 
cases or suspected cases, as in Denmark. 

~hildren's homes are tending more and more to become centres for 
the medical and social care of deserted children who have been placed 
in families and who are thus kept under closer technical supervision, 
as in France and Roumania. These centres can do a great deal to 
fight infant mortality in their own districts, both by setting an 
example and by enlisting the services of the social workers of the 
competent health centres, or else co-operating directly in the 
medico-social protection of children boarded out by their own health 
visitors. 

Although communications are improving rapidly, there are still 
districts where they are defective and where there is not even a 
telephone. In some cases, as in Sweden, communications may be 
interrupted in winter, and patients are then transported by air. 

The Belgian Red Cross has solved the problem satisfactorily by 
running ambulances for lhe transport of sick and injured persons. 
A fee is charged if the patients can afford it ; if not, they are conveyed 
free. This transport of patients may be of great assistance in prophy
laxis. For instance, in Denmark, they are conveyed to the diagnosis 
centre at the sanatorium free of charge ; and, in Switzerland, to and 
from the cancer centre for observation after they have undergone 
treatment there. In some countries, where expensive treatment is 
not allowed in outpatient departments, walking patients may be 
obliged to enter hospital unnecessarily ; such cases are becoming less 
frequent as the regulations for hospital outpatient departments are 
revised. 

8. Rural mtdlcal assistance should utilise the services of 
laboratories. Simple examinations and af!alyses may be car
ried out In the hospital laboratories. More complicated exami
nations and analyses (bacteriological, pathological, serological, 
etc.) should be carried out In large, specially equipped labora

tories. 

Some countries show a tendency to concentrate laboratory examina
tions (except rapid analyses of urine or the examination of sputum 
for Koch's bacilli) in central institutions, the matter to be examined 
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lwin~ sent by post, in prde~nce to having them carrkd out by a large 
number of locallabonltories. The equipment ~quired for the taking 
of sunpks is placed at the disposal of the medical practitioner, either 
bdort'hand or at his request. by the laboratories themselves or the 

hospitals, health centres, or dispensaries. 
Certain countries, such as Czecho-Slovakia and Yugoslavia, are 

di,·ided into rt'gions, each with its regionallaboratol) or institute of 
hygil'ne, whose duty it is to carry out biological examinations and 
to analne drinking-water. The examination of tissues taken from 
the living organism, for the detection of cancer, is usually carried 
out by the hospitals, their outpatient departments, or the cancer 

centres. 
In countries such as Denmark, where there are no private labora-

tories, and where it is possible to compile anonymous case-records, 
the cross-checking that is thus practicable, thanks to the co-opera
tion of the medical profession, is of great assistance in combating 
infectious diseases, particularly syphilis. The official laboratories 
are thus of considerable value, as they not only diagnose cases of 
infectious diseases but also assist in fighting epidemics, by means of 
the statistical data collected through them. 

9. Rural medical assistance should also be able to utilise 
medical specialists. The specialists should ketp in touch with 
the patient's doctor, informing him of the results of the examina
tion and of the treatment and its results. 

While the I 'J31 Conference rightly stressed the difficulty of provid
ing a specialised medical service for rural populations, it should be 
noted that the excessive tendency on the part of doctors to specialise, 
either before or after graduation, interferes with the operation of an 
efficient medical service ;n rural districts, because specialists are 
reluctant to settle there, and, when they do so, they are necessarily 
compelled to practice general medicine. This is a paradoxical state 
of a!Tairs, because these specialists do not possess the training required 
for the practice of the difficult branch known as general medicine, 
which is by far the most important in country districts. 

Apart from cer:tain special diseases and contagious a!Tcctiuns to 
which the rural dispensaries devote particular attention, it is diflicult 
to provide specialist treatment for peasants, except in rich countries 
with rapid communications, where there are specialists living in the 
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smaller towns. It is therefore usually considered necessary to organ
ise a system of liaison between the health centres, dispensaries and 
medical practitioners on the one hand, and the hospital system on the 
other, in order to provide specialist medical treatment and equipment 
for the peasants as economically as possible. 

In Hungary and Roumania, for instance, motorised dispensaries, 
and teams specialising in child welfare or tuberculosis, render the 
greatest service by paying periodical visits to isolated villages where 
there are no specialists or even no general practitioners. 

In short, the public authorities have found that the value of special
ist treatment depends on co- ordination with the medical profession 
and the health system as a whole. · 

10. llfeans of Realisation. 

(a) Principles of Collaboration.-The realisation of eflective 
medical assistance in rural districts demands the collaboration 
of the public authorities-health and welfare (assistance)~/ 
the medical profession, of health insurance institutions, of 
mutual benefit associations (sanitary, co-operative, etc.), of 
private agencies, etc. 

(b) The Public Authorities.-The public authorities should 
ensure that the entire population benefils from an ·enective 
medical assistance. By means of a rational organisation of the 
health services, adequately stafled with specialists, they should 
attempt to develop the preventive tendencies of rural medical 
assistance. 

In the interest of tflective medical assistance, it would also be 
desirable for the public authorities to seek to organise a rational 
and co-ordinated health programme on a territorial basis, 

. taking account of local conditions. 
The public authorities should stimulate, assist and co-ordinate 

the eflorls of agencies and groups which attempt to realist tfltc
tive medical assistance. They should seek to fill the gaps and 
avoid the duplications which may occur in the organisation 

of this assistance. 

(c) Health Insurance.-The Conference considers that, when 
health insurance applies to the entire body of agricultural 
labourers, it permits the realisation of eflective medical assistance 
In rural districts under the best conditions. 

(d) Public Asslstance.-Nevertheless, where health insurance 
has not yet been established, rationally organised fret medical 
assistance may Intervene usefully in completing a system which 
partially satisfies the needs of rural populations. 

9 
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These recommendations were taken up, e..xpanded, sysll•matised 
and clarified by the" Conference of Experts to study the Dest !\let hods 
of SafeQUarding the Public Health during the Depression ", in its 

" d . "1 " Appeal to Public Opinion and General Recommen atwns . . 
Though concise, these recommendations are very compreheriSive, 

and still retain their full value, because the financial depression and 
the armament race have restricted the financial resourc-es of the 
\·arious countries just when the urban and rural populations, realising 
the importance of public health and medico-social protection, arc 
ur,rino the public authorities more and more to make a sustained 

" " eiTort to organise and improve those services. 
Restrictions-the appeal states-should be eiTectcd only with 

great prudence and in accordance v.ith clearly defined methods, 
not by a drastic reduction applying in the same proportion to all 
forms of social expenditure ; and this applies particularly to rural 
areas, which are usually the least well-equipped and should be the 
last to suiTer. 

The important part played by sickness insurance was clearly brought 
out ; we need not therefore go into the matter here, especially as 
it is engaging the attention of the International Labour Office. We 
would simply stress the desirability of co-ordinating the social insur
anee curative and preventive medical services with other institutions 
fur mt>dico-social protection, whether by means of a contribution to 
working expenSt's or by the establishment of institutions-whatever 
the form such collaboration takes. 

The resources should be utilised to better advantage, so as not to 
hamper future reconstruction. 

The eiTect of the economic depression on public health expen
diture was examined by M. W. W. JAMESON, 1\1. G. PtTIALUGA, and 
1\1. A. STAMPAR in the second general report on certain European 
sc·ho(Jls and institutes of hygiene (Bull. Health Org., 1938, 7, l!ll). 
That report shows that, in the various countries, especially those 
with a rural economy, budgets had been cut down by from 10/'

0 
to 

2">~;; in industrial countries, public health expenditure had increased; 
while in rural countries, it usually showed a tendency to fall. 

I Repnrt on the Ile,t Methods or Sal•·~uarding the Puhlic llt•alth during the 
fJepre,;oon. ~u~rt: IJuU. 1/e~J/th Org., UJ:l:l, 2. 2XH, and rclcrenccs In document 
C.lf.IUIJ IC.G./C.E./2f,(IJ, Geneva, December 1933]. 
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The existence of a large number of different public and private 
services is a cause of waste and dispersal of effort. The establishment 
of a general and rationally planned organisation of medical services 
is therefore essential. In this connection, we would mention the 
striking example of Latvia, which has merged all its big private 
organisations for medico-social protection in a single polyvalent 
association with separate sections. 

The management of hospitals and preventive instit~tions should, 
according to the recommendations of the 1933 Conference, meet the 
following requirements: it should provide for the rational distribution 
of establishments, should turn to account recent experience in build
ing, equipping and managing hospitals, and should arrange for the 
centralisation of purchases, the calculation of running costs per day 
by uniform methods, and co-operation with other existing health 
orga·nisations. These problems have not yet been solved, but are 
engaging the attention of the central services of Sweden and Denmark, 
for instance. The Institute of Hygiene in the latter country has 
published a very useful guide to nutrition for the use of hospitals. 
The central institutes of health statistics in Roumania and Yugoslavia 
keep medical and administrative statistics for each patient, 
which constitute a valuable source of medical, social and financial 
information. 

Co-ordination and collaboration between all public and private 
services will help to protect public health. The following principles 
should be observed : there should be uniformity of views and ~ethods 
as between the central services ; regional co-ordination committees 
and health centres, or offices performing the same functions, should 
be instituted; a corps of polyvalent nurses (or family social workers) 
should be or~anised to carry out the co-ordinated measures in each 
locality ; and subsidies should be withheld from organisations which 
do not allow their work to be co-ordinated. · 

Co-opemtion with medical practitioners is essential, and sltould be 
well organised and controlled. The practitioner can co-operate directly 
with the various services of the health centre, especially in rural dis
tricts, as is the case in certain French departments, by helping in 
pre-natal clinics, infant consultation clinics, and school medical 
inspection, provided he is specially qualified in these branches and 
that the technical details of this collaboration are settled between the 
health organisation and the medical professional organisation .. 
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In France, an attempt has been made to achit•w syslt•matic medico
social co-ordination in each dt•partnwnt, either through the depart
mental social hygiene omce, an omdal or St.'mi-omrial body, or through 
the special committt'es set up in 1\136. These commiltt'l'S comprise 
three diJTerent classes of members : (a) representatives of the public 
authorities or certain private bodies, the departments and communes, 
social insurance institutions, chambers of commerce, the Hed Cross, 
medical associations, trade unions and employers' associations ; 
(b) experts; (c) representatives of private organisations, appointed by 
a departmental union of voluntary organisations for mrdico-social 
protection desirous of obtaining grants from the authorities or 
c<roJ•erating with them .. 

The E.....:ecutive Bureau of these" Health and Soci:.l C~r-ordination 
Committees ", which is constituted on the same thredold basis, is 
presided over by the prefect ; the secretarial duties are performed by 
the departmental medical inspector of health . 

.-\circular, dated August 26th, 1936, which has been confirmed and 
amplified by several later circulars issued by the :\linistt.'r of llealth, 
defines the functions of these c<rordination committees as follows : 

(1) To keep up to date a list of institutions for medic~r-social 
protection ; 

· (2) To define th~ policy of preventive medicine and social 
assistance in the department ; 

(3) To investigate all requests for grants for the esbhlish
ment, equipment, or running of any organisation. 

There are local groups organised on the same lines and known as 
" Co-ordination Committees of the Health Centre ", the latter com
prising all the various health and social assistance organisations in a 
given sector, whether they are housed in the same building or, as is 
still often the case, in separate premises. These local committees 
co-ordinate local activities, chiefly by promoting the establishment 
of a polyvalent social service at the health centre, so as to make sure 
that the same family will not be visited by several health nurses or 
social workers sent by difTerent institutions. This type of organisa
tion, which also plays a part in " medico-social planning " on the 
departmental scale, is making steady progress, and has fully borne 
out the value of the recommendations made by the European Confer
ence on Ruralllygicne in 1931, 
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The policy of co-ordinating health activities in country districts 
varies according to whether the country is poor and wholly agricul
tural, agricultural but better ofT economically, semi-industrial, or 
wholly industrial. In this last case-in France, for instance-there 
is a large number of organisations, chiefly for child welfare, in rural 
districts. The committee's main task is not to initiate but to co
ordinate the various activities. These organisations for child welfare 
-a branch of social work usually undertaken by private agencies 
and local voluntary workers whose activities are under some sort of 
joint control-often form the starting-point of local co-ordination 
under the supervision of medical officers of health. They carry on 
their work, even in the smallest communes, through the " auxiliary 

· primary health centres " set up by primary health centres. 
The establishment of health centres covering all branches of medico

social protection is possible only when nothing whatever has been 
done in this sphere, or when, owing to the fact that the number of 
existing institutions is very small and the situation particularly 
favourable, it is decided to regroup them under the same roof, so 
that they may cover the ground more completely and be better 
organised. 

In rural countries like those of Northern Europe, which are fairly 
wealthy, the number of private institutions engaged in medico-social 
work in rural areas is compa,ratively small. The protection of h~lth 
may be based, as in Denmark and Latvia, on general social insurance : 
the simplest and most practical solution, now coming into favour, 
appears to be to establish polyvalent health centres, even if they are 
of a very simple kind, like the auxiliary primary health centre, con
sisting of two or three rooms or established in the district medical 
officer's consulting-rooms, as in Denmark. 

In rural districts, medical attendance is given to poor persons by 
various means : in some cases, the public assistance authorities appoint 
their own doctors, while in others, the choice is left to the patient. 
In a number of countries, the district medical officer of health may 
also hold the appoinbnent of poor law medical officer, in addition to 
treating better-ofT families, to whom he charges fees. 

In England, the district medical officer receives a fixed yearly 
salary for attending poor persons in his district. He may also 
act as part-time medical officer of health, but full-time medical 
officers of health never attend the poor. In Central Europe, the 
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district ml.'dical omcer nearly always acts as part-time medical omccr 
of health; in addition to attending the poor, he supcn·isl'S sanitation, 
and is in charge of infl.'ctious diseases, forensic medicine, etc. In 
the Baltic and ScandinaYian countries, the district medical omccr 
may attend poor persons free of chargc, and also the whole or a 
section of the rest of the population. In such a case, he is paid by 
persons who can afTord it, according to a scale of fees based on the 
amount of la.'i.es paid by them. 

In other cases, attention is given direct by the doctor of the health 
centre, or (as in Yugoslavia) of the health co-operative society, who 
may or may not also discharge the duties of district medical onlcer. 
In sparsely populated countries whose economic development is yet 
sunlciently advanced to enable them to meet the cost of hospital 
treatment without difilculty, such as the Scandinavian countries, if it 
is not possible for the doctor to visit a patient confined to bed with a 
fairly serious afTection as often as he should, the patient is admitted 
to a public hospital. 

Poor persons are treated free of charge in the hospitals, but there 
is a growing tend~ncy to adopt the system of" partially free medical 
assistance ", which enables persons not entirely without resources 
to contribute towards the cost of treatment or hospital care, a balance 
being struck, in the case of long and expensive treatment, between 
the patient's resources and its cost. 

••• 
The organisation of public assistance and health, by providing 

practitioners with a" fixed" remuneration or a fee for their services, 
thus acts as a strong inducement to them to settle in rural areas · 

• 
whereas, in the opinion of some administrators, legislation establishing 
a numerus clausus in to\\m, or compelling certain practitioners to 
work for a time in the country, will not prove efTective unless, at the 
same time, these practitioners are provided with accommodation, 
means of transport and a minimum income. The spread of social 
insurance in rural areas greatly encourages the settlement of doctors 
in country places and helps to keep them there. 
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III. PUBLIC HEALTH SERVICES 

The Most Effective ~Methods of organising Health Services in 
Rural Districts. 

A. GENERAL CoNSIDERATIONS 

1. There are two principaljorrm of rural health organisation: 
the form in which the State administers the local services and the 
form in which the State has only supervisory Junctions, the local 
authorities being responsible for the local health administration. 

Both may give good results, and the form best suited to the 
rural districts of a given country depends on the manner in which 
the general administration of that country is organised. 

When it is necessary to organise the rural health service, there 
is need for a State organisation which will assume control over 
local health work. As the country develops, its local adminis
trative organism beroming sufficiently strong to carry out public 
health work, and the education of its people in hygiene being 
sufficient to cause them to support the local health service, then 
may be a gradual decentralisation in health matters until the 
responsibility can- be assumed safely by the local authorities. 

Even when such a decentralisation has taken place, the Stale 
should preserve its right to frame the health policy which it is the 
duty of the local authorities to carry out, as well as its right to 
supervise the work and remedy the deficiencies of the local health 
service. 

685 

In the countries which are most advanced economically-those 
which are eit~er highly industrialised and those which have an indus
trialised agriculture-local autonomy is usually strongly developed, 
and the rural health organisation is in the hands of the municipalities, 
districts or counties (provinces, departments). 

In other agricultural countries which are economically more back
ward, rural health is sometimes organised almost entirely by the 

State. 
There are thus two tendencies. In industrial countries, a tendency 

towards decentralisation and devolution : the State does not direct 
the work, but merely plans and supervises very closely the activities 
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of the local services on a technical basis ; it ex~rts its _i~fluence 
chieflY in the form of financial inducements to which conditions ~re 
attached. In agricultural countries, where it is not so much a questiOn 
of rationalising existing institutions, which are often inadequate, 
as of creating new ones, there is a tendency-probably tcmporary:
towards centralisation. This is the case in I Iungary and Roumama. 
In Hungary, under the old system, local health authorities were 
responsible for organising public health work. This system has now 
been superseded by a highly eflicient Governmental system. In 
Roumania, the hospital system was originally controlled hy local 
foundations, but after the agrarian reform the hospitals were taken 
over by the State, as the experiment of transferring them to local 

authorities proved a failure. 
In Poland, a mixed system has been established by the creation of 

health and assistance centres with co-ordinating committees for each 

administrative grade. 
In any case, where the health organisation is to a large extent 

centralised, efforts are made to pave the way for decentralisation by 
interesting the local population in the common task. Their interest 
is aroused, not only by means of propaganda and education, but also 
by the more and more active and extensive participation of the 
public in the running of the services provided for its benefit. In some 
cases, the local authorities contribute towards the cost of building 
and running a health centre, if only by providing a free site. In 
other cases, as in Poland, local committees, or, as in Hungary, the 
Green Cross, enable the public to serve its apprenticeship and consti
tute the first stage towards ultimate decentralisation. 

Whether the system is highly centralised, as in Hungary, with a 
health scheme spread over several years and designed to cover the 
whole country by stages, or to a large extent dccentralised, as in 
Denmark, we find that, in all countries, the central health services are 
endeavouring more and more to plan medico-social po!i<'y for some 
time ahead, and to provide for the gradual extensir,n and co-ordina
tion of health work, whether they direct the work themselves or 
merely promote and supervise it. 

As finance is always a fundamental consideration, whether the 
public authorities establish health centres themselves or contribute 
towards the cost of local centres, Government departments are now 
taking steps to see that technical studies and financial studies proceed 
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pari passu. This is an innovation, and one which has a close bearing 
on progress in health matters. 

2. The public heallh officer fully responsible for the promo
tion of the health work in a rural distri~t should give his whole 
time to his official duties; the practice of medicine,' in particular, 
is incompatible with the work of such an official. He should be 
a doctor trained in hygiene and preventive medicine. according 
to the recommendations of the Conferences of Directors of Schools 
of Hygiene at Paris and Dresden (document C.H./888). His 
compensation should be sufficient to assure him a comfortable 
living. He should enjoy security of tenure in office, subject tfl 
the proper discharge of his duties, and have the right to a reason
able pension when age or the completion of a fixed number of 
years of strvice makes it necessary for him to retire. 

In most countries, the tendency to employ full-time public health 
officers is becoming more and more marked. For instance, in France, 
the employment of full-time qualified public health officers, appointed 
by competitive examination, has recently been made compulsory in 
all the departments. The same tendency is encountered, though to 
a lesser extent, as regards doctors working in the" social medicine " 
services, such as those for tuberculosis, venereal disease, and maternal 
and infant welfare. While in the towns the part-time employment 
of qualified specialists is the usual practice, in rural districts it is 
becoming more and more the custom to engage public health officers 
who have been specially trained in social medicine to take charge 
of the anti-tuberculosis and anti-venereal services. 

Since maternal and infant welfare (including school medical inspec
tion) should be the most decentralised service and the one that comes 
closest to families, and since less technical equipment is required for 
the early detection of diseases of mothers and children than for 
other afTections, such as tuberculosis, the tendency is to employ 
medical practitioners who, as in Meurthe-et-1\Ioselle, for instance, have 
received a training for which a special certificate is given. This 
system, when suited to the circumstances, ensures better liaison 

1 This recommendation refers to the private practice: of medicine. In some 
countries where medical assistance is the responsibility of the public health 
service, ~ork in the field of medical practice may be_ a duty of the medical 
olllcer of health (see Conference of 1931). 
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bdwl'en medical practitioners and the lwalth centre, provides the 
former with an income, and induces them to settle in rural districts. 
If the practitioner is the only one in the area, he runs no risk, by 
participating in the campaign for the protection of public health, of 
taking away patients from other doctors. . 

In sparsely populated countries, where communications are inade
quate and the number of doctors practising in rural areas is very 
small, it has been found advisable for the primary health centre to 
employ the local practitioner, if he has received the necessary medico
social training. I Ie may attend the poor, act as physician to the 
health centre (social medicine), discharge certain health duties under 
the supervision of the district medical officer (infectious diseases, 
minor sanitary operations, application of the health regulations, 
forensic medicine), and also possibly be able to supplrnwnt his 
income by attending paying patients, if there are any Wl'll-to-do 
peasants. 

The system of making one appointment for varying types of work, 
either ~y a single or several authorities, is least unsatisfactory in 
cases where the doctor selected has received adequate training, 
when he is the only one practising in his area and when he receives his 
different salaries from "one authority. It is essential that he should 
be under a single chief responsible for the administrative and tt>chnical 
direction of the work and for seeing that uniform mellwds are 
applied. 

In larger districts, and where there are secondary health centres, 
the general tendency is to entrust the functions of head of the health 
centre or medical officer of health-sometimes of both, if the oflicial 
in question has sufficient training-to a single full-time public health 
officer. In some countries, such as Denmark and Sweden, district 
medical officers have in theory the right to practise privately, but 
have renounced that right of their own accord owing to lack of 
time. 

If the public services are to have the exclusive right to the services 
of public health officers, they must of course pay them an adequate 
salary ; an increasing number of authorities now prefer to stipulate 
that the compulsory duties of a medical officer shall include various 
specific tasks for which he will receive an adequate all-over salary, 
rather than pay him separately at low rates for each of these tasks. 
~Jedical associations no longer oppose the full-time employment of 
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medical officers of health, and are raising less and less objection to 
their being treated as officials of dispensaries--that is to say, of the 
social hygiene services--when they are properly paid. 

In short, there are two kinds of medical officer-full-time and 
part-time. The former may be entrusted with medico-social protec
tion as a whole, or may discharge various separate but allied functions. 
1\ledical officers who also practise privately may be in charge of a 
service for which they receive a lump sum or a fee for each patient 
they attend, while in some cases they are paid for each service they 
perform, as, for instance, vaccination, supervision of infants, exami
nation of school-children, and so on. 

The tendency is more and more to appoint as whole-time public 
officials those doctors who are acting as executive officer under the 
public authorities--i.e., public health officers ; it is less usual in the 
case of those attached to dispensaries. 

In any case, it is essential that the work should be conducted on 
uniform lines. It is usually under the technical direction of the head 
of the health service of the district, who, if possible, collaborates with 
the medical associations ; his medical colleagues who are engaged 
wholly or partly in combating social diseases in the various services 
endeavour to carry out the chief's instructions. 

3. The optimum size of a rural district 1 for which one 
full-time health officer mag b~ responsible will varg with the 
density of the population, the means of communication, the pre-

. vailing diseases, and other local conditions. Subject to these 
variables, a population of from 20,000 to 100, 000, or an average 
of 50,000, mag be fixed, it being understood that one or more 
full-time assistant health officers will be needed for populations 

in excess of 50, 000. 
The rural health district should preferably correspond with 

the administrative district in view of the difficulties which would 
othtrwise result. As, in European countries, such adminis
trative districts almost always have populations in excess of 
50,000, theg mag be suitably staned bg the appointment of one 
full-time health officer with the proper number of assistants. 

1 Jn some countries, the law requires every commune to employ a doctor. 
This recommendation deals only with the district. The Budapest Conference 
decided that village doctors might be employed in. ~rimary _h~alth centres. 
There Is no Implication In this report that the practlsmg phys1c1an should do 
no health work. Indeed, the Conference considered that the services or the 
practising physician should be utilised wherever possible. . 
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In countries where the municipal or district authorities possess 
a lat·,cie measure of local autonomy, medico-social work is usually 
based, for financial reasons, on the administrative division. The only 
possible drawback is that the basic unit-the rural commune (parish) 
-may be too small to afford a sufficiently comprehensive servicl'. 
The laws often provide for the constitution of federations or unions 
of rural communes, so as to ensure the efficient working of certain 
services ; unfortunately, such unions are difficult to organise, on 
account of local difTerences of opinion. We may therefore still come 
across inadequate local organisations, sometimes even in rich coun
tries, with doctors drawing several small fixed salaries, over whom 
it is difftcult to exercise proper technical control. 

In countries where the health organisation is highly centralised, 
the dividing-up of the local administration is less important, because 
these are usually comparatively poor agricultural countries in which 
the central authorities bear almost the whole of the cost. In such 
cases-as in Hungary or Poland-it is not possible for the organisa
tion of public health work to cover the whole country at once ; it 
must be carried out gradually, in accordance with a pre-arranged 
plan. 

The assistants of the departmental or courity medical inspectors 
of health may be polyvalent if the district is sparsely populated and 
communications are difficult, the area in question being divided up 
between them ; or, if they are specialists, they may take charge of a 
certain part of that area, dividing it among them according to the 
branch of social medicine or dispensary work in which they specialise. 
It is therefore difficult to frame any fixed rules determining the 
population and area they should serve, unless the health centre is the 
pivot of action. We shall revert to this question later. 

4. The Conference considers that the health autlwrilit! of tlrt 
rural districts described above ahould be respon.•ible for the 
protection and promotion of the public health in all ita a.•pects. 
The dis/riel health officer, us executive officer of the health organi
•alion, •hould be entrusted with the realisation of the entire 
programme, in order to ensure the economy and efficiency 
rtiUiting (rom unity of direction. 

In some countries, as the work becomes more technical and less a 
matter of routine simply enforcing the law, there is a tendency to 
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make the health authority responsible for medico-social protection. 
In more and more cases, a single county or departmental official-the 
medical inspector of health-is responsible for the whole of the work. 
He is assisted by committees who apply regulations based more or 
less closely on the " model regulations " issued by the competent 
Ministry and adapted by 'the committees to local needs. As this 
concentration of the responsibility for carrying out the regulations 
increases-even in cases where there is a large measure of local auto
nomy-the health officer in charge of a department or county acquires 
greater authority ; his appointment must either be approved by the 
1\Iinistry, which may or may not contribute towards his salary, or 
else he is appointed, paid and dismissed by the .Minister of Health. 
This official is therefore to a large extent beyond the reach of unde
sirable local influences, and the technical unity of medico-social 
protection is ensured without any discouragement of local initiative, 
the chief medium of public co-operation. 

In countries with an old-established industrial economy, where a 
large number of commissions and committees have been formed, 
the health officer acts as secretary or chairman of the conunittees 
directly responsible for public health ; and it is usual for committees 
dealing with cognate questions to invite him to take part in their 
work. 

The fact that local health officials are appointed or approved by 
the central authority gives them a certain amount of technical inde
pendence in countries where the prefectoral system is in force, because 
the prefect represents authority and co-ordinates the work of the 
various local services. This necessity for granting extensive technical 
powers and authority to the departmental inspector of health is much 
greater in rural districts than in towns, where the various services are 
usually highly specialised and technically efficient, and keep in close 
touch with one another. 

5. The minimum staff for such a rural health district 
should consist, in addition to the health officer, of one or more 
public health nurses, a sanilariJ inspector, and a clerk. 

The nurse should have a diploma in generalised public health 
nursing from a recognised school of health nursing or its equi
valent. The Conference considers that the programme of such 
nursing-schools should be studied bg the competent commission 
of the League's Health Organisation. · 
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TM s.mitary ins~clor should har'<! rtctir•td suitab/t training 
at a school or institute of hygitnt. l"ndtr tlrt dirtclion of llrt 
htalth of)ictr, ht should bt a bit to insptct foods inr•tstigatt and 
abalt nuisancts and carry out tht work of rural sanitation 

planntd by tht sanitary tnginttr. 

Famil11 Soda/ Workers. 

Since 1931, public opinion and the views of administrators and 
medical practitioners have made great strides.· The utility of the 
specialist health nurse or the family social worker (polyvalent health 
'\isitor) is no longer disputed. 

At one time, medical practitioners were afraid that family social 
workers would attempt to give medical advice and might thwart 
their efforts, especially as they were not under their direct orders. 
Experience has shown, however, that this is not the case, particularly 
when close contact is maintained between medical practitioners 
and public health officers. 

A conference of experts held at Geneva on June 14th, 1938, on the 
subject of" Life and Health Indices for Rural Districts" (see docu
ment C.H.1331), defined the" family worker" as follows: 

" • Family social workers ' are persons attached to a medico-social service 
who have received an adequate training and visit homes !or the purpose o! 
tracking down, advising, educating and materially and morally assisting 
families. 

" They are sometimes described as ' visitors ', • visiting nurses ', ' health 
nurses ', or • health assistants '. In practice, all o! them work !or the rehabili
tation o! the individual in the family lire, and o! the family In the community, 
by improving both health and economic and social conditions. It seems 
appropriate, therefore, to describe all such members or the medico-social 
~ervices as ' social workers '. 

" When these workers visit families by themselves (which Is deemed preferable, 
except on certain occasions when they call In the assistance o! • specialist 
consultants '), they are known as • family ' or • polyvalent • (general) social 
workers, while specialists are described as ' monovalent '." 

The difference between the duties of the family social worker and 
those of the nurse has become more and more marked ; the former 
attends to the sick only in very exceptional cases, for the purpose of 
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rendering first aid or showing families how to look after sick persons 
themselves, especially children. Their work has proved to be all the 
more necessary because the dispensary doctor rarely visits families ; 
only the family worker can describe the environmental conditions to 
the dispensary doctor, and she alone can make sure, either by helping 
or by instructing the family, that the prophylactic rules laid down 
by the doctor are observed. 

In countries where the density of the population renders social 
problems particularly acute, there is a tendency to employ" specialist 
social workers " even in rural areas. In many cases, these workers 
are actually secretaries dealing solely with legal and economic ques.
tions : working conditions, use of free time, economic and legal rela
tions, etc. In most countries, however, both on economic grounds 
and for reasons of principle, it has been decided not to employ in rural 
districts a" social worker " in the strict sense of the term in addition 
to the family worker, who acts as polyvalent visiting nurse ; if social 
workers proper are employed by the secondary health centre, their 
duty is to c<H>perate with the polyvalent visiting nurse or family 
worker in the same way as the monovalent visiting health nurse 
specialising, for instance, in tuberculosis. In rural areas, therefore, 
especially where there is a health centre, the work of the visiting 
health nurse is really polyvalent ; she deals with prophylaxis, health 
and social education, hygiene and welfare. If she is occasionally 
called upon to attend the sick, it is only for demonstration purposes ; 
she does not do any nursing work herself, but puts families in touch 
with the appropriate institutions. The family worker therefore acts 
as a" liaison officer" between the family, the dispensary or health 
centre, and the various institutions that look after the peasants' 
welfare. She forms the basis of the system of health and social 
co-ordination in rural districts, of which the health centre is the 
concrete embodiment and symbol. 

In small towns and rural districts, the municipalities often allot 
to family workers various duties connected with the different forms 
of public assistance, including enquiries otherwise entrusted to the 
police, thus enabling them to take part in" constructive assistance ". 
In rural districts, the health centre is therefore coming to play a more 
and more important part in social service in the proper sense of the 
term ; in the big towns, this constructive assistance work may be 
entrusted to " monovalent " social workers or " social secretaries ", 
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in which rase co-ordination is all the more necessary because their 
functions are specialised and separate.1 

The rule that there should be one family worker to 6,000 or 8,000 
persons, laid down in the recommendations of the 1931 Conference, 
though not the optimum, still holds good, constituting as it does a 
minimum which is rarely attained, especially in poor countries. 

To enable workers to devote more time to visiting families in their 
homes, and to relieve them of sedentary work, the larger health 
centres, and particularly the secondary ones, often employ secretaries 
to assist the doctor. 

In accordance with the Conference's recommendations, the training 
of visiting nurses has been studied by the I lealth Organisation. An 
exhaustive international enquiry was conducted in 1931 and 1932 by 
~!iss H. GoFF, a temporary official in the I lealth Section, who visited 
ten different countries for the purpose. At that time, out of a total of 
roughly 274,600 nurses in Europe, there were only 21,6~ health 
visitors, of whom it was estimated that fewer than 1,200 had received 
really adequate specialised training. In fact, out of 1,3.)0 schools 
for nurses, not more than 150 gave more or less comprehensive instruc
tion in hygiene. The number of institutions exclusively engaged in 
the training of health visitors was very small, and the organisation 
of special practical courses, particularly in rural districts, quite 
inadequate. 

Out of twenty-one European countries, the number of persons 
served by one health visitor was, in half the number, more than 15,000 
(urban and rural districts together), and the proportion of health 
visitors to nurses as a whole was under 15%. 

Since then, the training of health visitors has been intensified and 
improved, generally at the instigation of the division for nurses 
attached to the public health ministries. Admission to the schools 

.. ' In l\leur!~e-et-llloselle, the " specialised " workers co-operate with the 
polyvalent workers and undertake certams tasks such as enquiries connected 

witb medical hygiene, neglected children and those in moral dan~<·r, and Instruction 
In housew1fer~; the.y are called In when necessary by the family worker. This 
~wofold task IS earned on. and co-ordinated under the supervision of the district 

wom>n inspector .or soc1~l workers ". When it is orf.lanlsed and co-ordinated 
I~ ~b .. '!fay, the soc1al se~viCe ':"nstitutes a new and excellent means of cohesion, 
,.h1ch IS the more essential owmg to the complexity of this service In ad . 1 
P' 1 ted · 'd d · cnsc y 

J_PU a reJlwn prov1 e With an ample system of communications justl-
fymg the employment of diflerent kinds of personnel. ' 
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has been made more difficult, the length of courses has been increased, 
and local training has been facilitated by health centres established 
in rural districts for demonstration purposes, which are frequently 
attached to institutes of hygiene. Instruction has become more 
autoaomous : though still connected with the hospitals, the schools 
usually give diiTerent training from that intended for nurses. 

Realising the value and the shortage of health visitors, the public 
authorities have endeavoured to facilitate the training of suitable 

·girls, either by establishing schools or by making grants to these 
institutions or to promising but imp~cunious students (this system 
is employed where the students do not live in hospital all the time 
they are studying, as is frequently the case on the Continent). DiiTer
ent training is given for preventive and social health work, but, in 
view of the shortage of personnel, joint training may be necessary to 
enable students to combine these duties. Certain countries have 
found it essential to adjust recruitment for the various types of school 
to some extent to the openings for different classes of workers, by 
means of grants. But the main problem which remains to be solved 
in the case of both doctors and health visitors is not only how to tum 
out well-trained workers but how to induce them to settle in the 
country. 

Sanitary Inspectors. 

The sanitary inspector is one of the main pillars of the British 
edifice of· health protection, and works hand in hand with the local 
authorities, dealing with local hygiene, especially " nuisances ", 
housing, the disposal of refuse, etc. We rarely come across this type 
of official on the Continent; after the war there was a reaction, perhaps 
an excessive one, against the hygiene of air, water and soil, in favour 
of the improved organisation of so-ealled" social " hygiene, to which 
in some cases attention was exclusively paid. Various countries, 
even those which, like Hungary, had intended to provide sanitary 
experts for rural districts, at the present time show a pref~rence for 
social workers, although their functions are altogether diiTerent. As, 
however, the reorganisation of health work on the basis of health 
centres is gradually extended until it covers the whole country, the 
appointment of an adequate number of sanitary inspectors will 

probably be provided for. 
10 
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In France, although a sanitaf)' technical institute for the training 
of sanitary engineers and experts has been in existt'nce for fifteen 
nars the number who have been able to obtain posts in the health . , . 
services is very small. 

6. ·Although, in many Europtan counlrits, the rural district 
as defined aboz>e cannot alone anord to tmploy a sanitary engi
neer, the suvittS of suth an tnginur should be available in all 
rural districts. Such enginurs may be employtd by the ttnlral 
health organisation, the Stale or the province. Their work 
should be thai dacribed by the Confertnce al Budapul. 

II is important that the programme and mtlhods of training 
thtst tnginurs in all countritS should be puftclly adapltd lo the 
work they an rtquired lo do. The Conference believa 1/ral lht 
study of this subject should be undtrlaktn by the Htalth Organi
sation of the .Uague of 'foo' at ions. 

There does not seem to have been such rapid progress in this ques
tion 1 as in the training and employment of public health officers or 
qualified auxiliary personnel. 

Yarious countries, which had old~tablished services and have 
reorganised them on modern lines, possess a corps of engineers who 
are employed in the roads and bridges, agricultural or public works 
senices ; these officials deal with sanitation from the angle of their 
own special branch. 

Other young agricultural countries, like Yugoslavia, have estab
lished straight away health services planned in accordance with the 
latest ideas on the subject. These services not only protect public 
health through their medico-social activities but are also modifyin~ 
external conditions. by the establishment of piped water-supply 
systems, systems for the disposal of refuse, land-reclamation 
systems, and the construction of wells, cisterns and shower
baths. Such work is often undertaken by the authorities them
selves and directed by the sanitary engineers attached to the health 
services. 

In \\'estern Europe, on the other hand, the main problem is how 
to co-ordinate the services dealing directly or indireclly with health 

. ' Wllicll appears to. fall mainly within tile province of tile committee dealin" 
"nth rural reconstructiOn. 0 
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questions and also with questions of comfort and well-being. . This 
co-ordination may be effected by the administrative services or by the 
health services, with or without the p~icipation of joint committees. 

7. The programme of the health services in such a rural 
district. 

(a) Branches of Work.-The programme of the rural health 
services should include measures for dealing with 11.11 the health 
problems which a survey of the district has reveal~d to be of real 
importance ; in particular, it should relate to : 

(1) Infectious disease control (tuberculosis, venereal 
disease); 

(2) The campaign against the so-called social diseases ; 
(3) Maternal and infant welfare and school hygiene 

(including the supervision and protection of sickly children 
and sometimes the aged); 

(4} Sanitation (including the supervision of"small rural 
industries (brickyards, vegetable-fibre work, etc.) thal may 
be dangerous to health) ; 

(5) Hygiene of milk and foods; 
(6) EduCIItion In hygiene; 
(7) Sanitary supervision of medical institutions ; 
(8) When there is no legislation providing for the super

vision of medical practice, the public health officer might be 
entrusted with the registration of medical personnel (the 
medical officer of health might be entrusted with the super
vision of private nurses) ; 

(9) Provision should also be made for first aid and for 
the transportation of the sick in urgent CIISes ; 

(10) Laboratory facilities should be available, in accor
dan&e with the recommendations of the Budapest Conference • 

• 
We have already seen, and shall see again later, how intricate the 

health services tend to become, and how all the activities directly 
connected with the protection of public health enumerated above are 
gradually assigned to them. 

In certain rich and densely populated industrial countries, some of 
these activities have been organised one by one since the beginning 
of the century, in some cases with the co-operation of separate com
mittees or various private organisations, as in England, Belgium, 
France and the Netherlands, where the adoption of official measures 
or health regulations is not required. This multiplication of activities 
has made it necessary to reorganise the work in accordance with a 
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comprehensive programme_ The carrying-out of this programme, 
or at any rate the supervision of its execution, has been entrusted 
to the departmental or county medical ofiicer of health. 

Technical progress during the transitional stage of the work has 
increased the complexity of the services, since it has been necessary 
to introduce up-to-date methods for the diagnosis of the so-called 
" social diseases", such as X-rays, the examination of sputum, 
biopsies, h<ematology, etc. For syphilis, the blood and cerebrospinal . 
fluid must be examined; in the case of infectious diseases, laboratory 
research has increased enormously, not only with regard to the treat
ment and isolation of diagnosed cases, but also from an epidemiolo
gical standpoint with regard to their environment and possible 
germ-carriers. 

As a result of the fall in the birth rate in a large number of countries, 
a campaign to increase the number of births is being carried on in 
conjunction with maternal and infant welfare, with a view to obtain
ing quality as well as quantity. l\ledical and health action is accom
panied by economic measures to help families to bring up several 
children ; sums of money are distributed for this purpose to wage
earners by the public authorities or the" compensation funds", as in 
France. In order to assist large families, Sweden, for instance, is 
endeavouring to some_ extent to equalise consumption by supplying 
essential goods or services to families or children. It is thus possible, 
outside the public assistance system, to provide for the consumption 
of essential products and the supply of essential services in accordance 
with the laws of health. Such action sets an example and has an 
educative value. It may include the provision of skilled attention . 
in childbirth, medical and dental care for children, social services, 
housing, the supply of extra food, especially in schools, the creation 
of pre-school establishments, and facilities for recreation. All these 
new social charges, which fall both on consumers (quotas, Customs 
duties, various countervailing duties) and on employers (various 
insurances, family allowances, etc.), make up what it has been a"reed 
to call the " social wage ". " 

The services for the medical protection of mothers and children, 
which have laid special stress on the importance of protecting expect
ant mothers, also need scientific equipment going beyond obstetrics 
a~d coming defini~ly within the framework of social diseases, espe
Cially for the detcctwn of tuberculosis and syphilis and for combating 
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malnutrition. The introduction of scientific mass methods for the 
medical examination of school-children, particularly the mass perform
ance of the tuberculin test, and sometimes the use of radioscopy 
and radiography, have made it necessary to reorganise the work. As 
the number of problems increases, each of them is attacked on several 
fronts simultaneously, thus adding to the complexity and making it 
necessary to consider the question as a whole. 

The patient or prospective patient is then studied in relation to 
his family and social environment. This calls for unity of action and 
the application of a coherent programme, which should be as complete 
as possible, We shall see how the health centre, whether it has any 
physical existence or is merely represented by a co-ordinating body, 
makes uniform action possible. . · 

This tendency to reorganise the services is to be seen in all countries. 
In the United Kingdom, it is represented by the medical officer of 
health and the committees of which he is a member ; in France, by 
the departmental health inspector, who acts as secretary of the health 
and social co-ordination committee ; in the Baltic countries, by the 
district medical officer and his colleagues ; and in Central Europe, by 
the regional institutes of hygiene. 

This process is less clearly marked in regard to sanitation, and 
appears chiefly in minor sanitary operations. As regards foodstuffs, 
the public authorities no longer devote their attention exclusively to 
the prevention of fraud. The supervision of the sanitary conditions 
obtaining in hospitals is difficult in highly decentralised countries 
where the hospitals are controlled by practically autonomous admi
nistrative boards, but is more feasible in countries where hospitals 
are less independent and employ full-time physicians and surgeons. 

The control of the qualifications of doctors and of medical practice, 
for which special boards or commissions are frequently responsible, 
is tending to spread with the establishment of social insurance and 
also, in certain countries, of medical associations. We shall revert 
later to first aid and laboratory examinations. 

(b) Notifiable Diseases and Vital Statistics.-The effective 
work of rural health services depends on the completeness of their 
Information on the prevalence of infectious diseases and on the 
accuracy with which causes of death are certified. • 

All doctors practising in rural health districts should be 
required by law to notify the health authorities immediately of 
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ti'<'TY cast of an inftrlious distast' u•hich lhty hcwt t.ramilltd. 
In sptcial casts (absmct of doctors), htad of Jamilits, ltaclrtrs 
and local of!icials should bt rtqnirtd to notify snsptrltd casts 

to tht htalth aulhorilits. 
Tht attmding physician should bt rtqnirtd by law to fill in a 

standard ctrlifiralt of lht canst of dt<rlh and to lraiiSmit that 
ctrlifiratt to lht local hta/lh anlhorilits without dtlay.' 

Tht hta/lh of!ictr should uti list tr'<'ry mtans to kttp in touch 
u•ith lht prtMitllrt of inftclious distasts in this dislrict-ronlint 
epidemiological inc>tstigatrons of casts and contacts, charts and 
graphs, a dia!Jnostic (consultation) strvict. Tht rtlnrns of 
caustS of dtaths should bt studitd regularly to lht tnd that the 
gtntral htallh programme may bt suitably adupltd to local 
nttds. 

From 1932 to 1936 inclusive, the list of the principal notifiable 
diseases was not increased to any considerable extent. The pestilen
tial diseases (plague, cholera, yellow fever, typhus and smallpox) are 
compulsorily notifiable in European countries, all of which have 
acceded to the International Sanitary Convention of 1926. The 
position at the end of 1932 was as follows (it will be noted that nearly 
all European countries have made diphtheria and typhoid fever not i
fiable) : Whooping-cough (21 ), diphtheria (35), encephalitis lethar
gica (30), undulant fever (12), paratyphoid fevers (2\J), epidemic 
cerebrospinal meningitis (33), puerperal fever (28), recurrent fever(26), 
typhoid fever (34), leprosy (22), ophthalmia neonatorum (9), mala
ria (19), acute poliomyelitis (31), rabies (18), trachoma (17), chicken
pox (18). 

Since then, Germany, in 193!, added whooping-cough, undulant 
fever, paratyphoid fever, leprosy, ophthalmia neonatorum, malaria, 
and rabies to her list. Poland, in 1931, struck ofT recurrent fever. 
Gibraltar added leprosy in 1934 and struck ofT recurrent fever in 193:). 
Switzerland added undulant fever in 1936. 

In rural areas whose economy is still primitive, and where doctors 
are rare, a considerable proportion of the population still receives 

1 Diseases req_uired by law to. be notified. Compulsory notification might 
~e extended to mclude the auxrhary health stall (nurses, midwife sanitar 
rmpector ). ' Y 

'. A~tention should be drawn to the system followed 'tn Switzerland fur 
nollfymg cause~ of death. (See document C.H.6f;9.) This system which 
protects prof~s.ronal secrecy, has been adopted In Western Flanders (lj 1 i ) 
and in certam departments in France. c g urn 
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no medical attention. In such cases, it is useless to hope for accurate 
and complete statistics of notifiable diseases. Moreover, in certain 
countries which ar~ more highly developed industrially, although 
doctors treat practically all contagious diseases except a few cases 
of what are called common infectious diseases of children, they may 
be somewhat reluctant to notify cases when the list of affections is 
too long ; sometimes, as in England, they are encouraged to do so by 
the grant of special fees. 

French legislation has recently made it compulsory for the head 
of the family, as well as the doctor, to notify infectious diseases, and, 
as regards causes of death, the Swiss system of confidential notifica
tion has been made general, with the result that the number of deaths 
from unknown causes has decreased considerably .. 

l\lost health services, especially when they employ a full-time staff, 
make use of spot-maps and graphs, which are to be found in demon
stration centres and in well-run health centres. The departmental 
health inspectors keep" health records " on which the essential vital 
and statistical data relating to mortality and morbidity are entered, 
commune by commune or canton by canton, together with those 
relating to sanitation and complaints of insanitary conditions. 

(c) Statistics on Social and Economic Conditlons.-In 
. addition to vital statistics, which permit the health authorities to 

·appraise the results obtained and to adapt their programme to 
local needs, statistics relating to social and economic conditions 
(composition of the population, housing, hospitais and other 
medical institutions, etc.) collected by various agencies, in parti
cular by health insurance institutions, should be utilised by such 

authorities. 

The health indices compiled as a result of. FALK and SToUMAN's 
researches have enabled such enquiries to be carried out in Hungary 

· and in Belgium (at Brussels and in the province of Luxemburg). 
Other investigations are in progress in various countries. This 
method has been systematically employed since 1937 by the Hunga
rian health services for administrative purposes, in order to ascertain 
each year what the various health organisations require and what 
they have done. Professor PITTALUGA succeeded in tracing iso
h gienic curves by means of a very brief list of similar indices. 

Yin Czecho-Slovakia, Roumania and elsewhere, a large number of 
monographs have been compiled and numerous health and social 
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investigations undertaken in rural districts, usuaUy at the instigation 
of the institutes of hygiene, or, in Roumania, as part of the normal 
work of the various health and social" teams " that visit the peasants 
during the vacation periods. These methods need to be further 
systematised and amplified, especially as regards health budgets ; t~e 
Health Organisation has not lost sight of the importance of tins 
question, for which it has obtained the help of directors of institutes 
and schools of hygiene. 

8. In order to ensure the interest and tnlistthe support of the 
public, the Conference considers it advisable to set up advisory 
councils or consultative committees, composed of leaders in the 
community or of representatives of agencies 1 which carry on 
health work. 

The system of advisory councils or consultative committees has 
long been established in Western Europe, where local government is 
highly developed. These may be committees composed of repre
sentatives of the various communal, cantonal or departmental 
councils, or councils consisting partly of their representatives and 
partly of co-opted members, or special councils. 

These committees may simply advise the health inspector or 
. administrative health authority, or, in some cases, as we have seen 

in Sweden, in matters of sanitation, child welfare and alcoholism, 
they may possess administrative, or even to some extent judicial, 
powers in addition to their powers of supervision. 

Care is taken not to grant too much autonomy or authority to 
these committees in places where local electoral influences may make 
themselves too strongly felt through the committees. 

These committees, when they take their work seriously, are not 
only able to give useful advice to the health authorities regarding 
the local psychology and" atmosphere ", but also play a very active 
part in educating the public. 

Certain committees may be made responsible for the collection 
of funds which are then distributed among the various associations, 
especially in connection with national " days " or " weeks " for 
tuberculosis, children, etc., on behalf of which they conduct useful 
propaganda as well. 

1 This recommendation does not apply to health Insurance Institutions, 
which are treated In Chapter II. 
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In other cases, a public institution may assume a semi-private 
form, so as to enable it to collect private funds more easily anrl to 
arouse public interest, as in the case of the polyvalent social service 
of the health centres in Hungary, known as the Green Cross. 

Lastly, in some countries, such as Denmark, the communal nurse, 
who is responsible for nursing patients under medical supervision, 
is paid out of a joint fund constituted by the commune and social 
insurance institutions, or in some cases by a private organisation. 

9. In view of the wide variations in health programmes in 
/he diflerent countries and the considerable diflerences in local 
conditions, II is nol possible at present to recommend a model 
budge/for a rural health district, or to slate what should be the per • 

· capita expenditure for llealth purposes. It is also impossible 
to decide on the percentages of tile budgets of States, provinces, 
districts and communes which should be allocated to the health 
services. 

The Conference considers it advisable to secure furtller infor
mation on tile cost of rural health services and, to tllis end, 
recommends that studies on a uniform plan should be carried out 
in rural districts under the auspices of tile Health Organi•ation 
of the League of Nations. 

The purpose of these studies should be to determine which 
eflective form of rural health organisation is most economical 
and, in particular, the cost of tile method described by tile Buda
pest Conference in comparison witll other metllods in use. 

The compilation of health indices includes the study of the total 
cost of the health services and the cost per head of population ; 
hygienists are taking more and more interest in this question, which, 
in their opinion, is of fundamental importance, and should form the 
basis of any sound medico-social policy. 

A number of guiding principles for detailed investigations were laid 
down at the meeting of directors of institutes and schools of hygiene 
held at Geneva from November 22nd to 27th, 1937, 1 concerning enteric 
fever, the brucelloses and tuberculosis. The particulars given show 
how intricate the problem is. 

1. The Cost of Enteric Fever : 
(a) To the population Itself (cost of medical care, drugs, hospital treatment; 

etc., loss of wages due to the patient's temporary Incapacity and loss of wages 
of members of the family taking care of the patient ; capital loss represented 
by deaths, etc.) ; (b) to Insurance funds ; (c) to public funds, both local and 

, Bull. Heaith Org., 1938, 7, No. 2. 
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national (cost of hospital treatment, laboratory services, control of germ

carriers, etc.) ; 

The cost of various measures against rural enteric fever : 

Construction of piped water-supply systems andfor purification and distri
bution of water; construction of protected wells ; protection of springs ; sanitary 
impl ovements to manure-pits, etc. ; construction of sanitary privies ; systematic 
removal of patients to hospital ; detection and control of chronic germ-carriers ; 

mass vaccination of the population ; 

taking into account : 

(a) The geographical type of the rural community; concentrated or scattered 
population; size of the villages ; accessibility and fitness for human consumption 
of the water-supply, etc. ; (b) the immediate outlay involved, amortisation 
and cost of upkeep on the one hand and the cost of continuing to apply the 
above measures on the other hand ; (c) their relative efficacy as demonstrated 
by practical experience (it would be useful to cite actual examples). 

2. TM. Cost of Tu6erculosis : 

(a) To the population itself (cost of medical treatment, drugs, hospital 
treatment, etc. ; loss of wages due to the temporary incapacity of the patient 
and to his lowered efficiency on recovery; capital loss represented by death, etc.); 
(b) to Insurance funds ; (c) to public funds, both local and national (cost of 
treatment in hospital, treatment in sanatoria, preventoria, etc., Including the 
amortisation of capital outlay on such Institutions, and on dispensaries and 
district nursing services, etc.). 

The cost of the various anti-tuberculosis measures : 

Organisation of educative propaganda ; organisation of BCG. vaccination ; 
detection of cases by stationary and travelling clinics and their visiting nurses ; 
out-patient treatment by pneumothorax ; segregation of the most highly 
contagious cases in hospital (institutional treatment on the spot or at a distance; 
hospitals, homes and special housing accommodation for the tuberculous) ; 
treatment of curable cases In sanatoria ; prophylactic treatment for cases of 
latent tuberculosis (preventoria) and subjects specially exposed to tuberculosis 
(boarding-out, holiday camps, open-air schools) ; social assistance to the tuber
culous and their families (supplies in kind for treatment or convalescence In 
the home) ; financial aid and supply of food to patients and their families ; 
vocational readaptation for patients who have improved or recovered. 

In calculating the cost of the various anti-tuberculosis measures, 
account should be taken of the immediate cost of constructing 
institutions, amortisation and running expenses. 

Estimates should take account, as far as possible, of the actual 
cost of existing institutions in relation to the number of cases and 
the population served. 
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Where there are no such institutions, or where their number is 
inadequate, the probable cost of creating them or enlarging them 
to meet requirements should be estimated. 

Estimates should cover the cost of institutions on simple lines, run· 
with the maximum economy compatible with technical efficiency. 

10. Official funds for health work in rural districts are derived 
in varying proportions from the Stale, the province, the country, 
/he dis/riel and the commune. While the Slate may have to 
provide the largest proportion when the rural health services are 
being organised, or in the case of poor districts, it is essential/hal 
the proportion contributed locally should gradually increase. 

These principles are gradually being adopted in all countries, if 
only for budgetary reasons ; but it is difficult to give any figures, 
because no special studies have been undertaken on the subject. 
It is highly desirable that these should be put in hand. 

A proportion of the expenditure is transferred to the local autho
rities as soon as the local services are firmly established and have 
shown themselves efficient; this new method of allocating the charges 
is usually applied with the greatest care, so as not to endanger those 
services when they are handed over to the local authorities. 

It has also been realised that medical assistance should not be given 
altogether free of charge, but that the beneficiaries should contribute 
according to their means ; a similar question arises in connection with 
laboratory analyses and certain costlidiagnostic examinations . 

••• 
The other recommendations in this chapter relate to the various 

ways in which collaboration can be established between the difTerent 
services (see point 11 in particular, and points 12, 13 and 14 of the 
1931 resolutions), according to their technical nature and whether 
they are run by public institutions, private associations, or the various 
bodies dealin~ with rural welfare, from social insurance institutions to 
agricultural associations of all kinds, including rural educational 

centres. 
We have already examined these various opinions when dealing 

with the question of co-ordination. It is usually recognised that the 
health officer can only co-ordinate purely health activities, but that 
the activities of the hygienist should be co-ordinated with those of 
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the services referred to above (social insurance institutions and organi
sations for raising the standard of living of the peasant population)_ 1 

The experience of the American National Health Conference shows. 
that the study of programmes covering both technical and financial 
questions provides objective data for effective collaboration. But 
attempts are rarely made to draw up a plan on these lines for a whole 
country, though the departmental health and social co-ordination 
committees may endeavour to do so on a local scale. It is to be 
hoped that a comparison of the results obtained by the various 
local co-ordination committees will enable useful conclusions to be 
drawn by the central authorities. 

B. RtrnAL HEALTH CENTRES 

1. Definition.-The rural health centre may be defined as an 
institution for the promotion of the health and welfare of the 
people in a given area, which seeks to· achieve its purpose by 
grouping under one roof or co-ordinating in some other manner, 
under the direction of the health officer, all the health work of that 
area, together with such welfare and relief organisations as may 
be related to the general public health work. 

In rural districts where such public health work has been orga
nised for some lime, it may be difficult to group all health activities 
under one roof or in the same organisation. Nevertheless, an 
allempt should be made to co-ordinate the work of existing 
agencies in the most effective way. 

On the other hand, where a modern public health organisation 
is to be created in new territory,• the health centre, as defined 
above, is the best method of allaining the desired result. 

In many countries of Europe, the European Rural Hygiene Confer
ence of 1931 was followed by a strong movement in favour of the 
establishment of health centres. 

1 11.. In order to avoid deficiencia and prevent duplication& in the 
promo/ron of the health oflhe rural population, ills desirable that collabo· 
~alion 1hould be established between lhe public health aeruices and social 
uuuranu inslitulioru. • 

• See in the ~nnexes to \'olume II (Minutes) the report submitted to the Conrerence
::3~h~.lnternahonal Labour Oflice: .. Sickness Insurance as a Factor in I\ ural Hyglenet-

he:ltr~:r~~n::•thneew tderrilory .".das employ~d here, implies that an eiTeclive 
mo ern sense oes not ex1st. 
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An exchange of views in the Health Organisation's Sub-Committee 
on Health Indices, which met at Geneva in June 1938, showed that 
the tenn " health centre " was sometimes applied to very difTerent 
institution~.g., mere medical consultation centres, the radiological 
departments of sanatoria, and monovalent dispensaries not under 
medical supervision and frequently with no service of visiting nurses. 
In some cases, the s<rcalled health centre is nothing but a treatment 
(!entre ; in others, it is merely an institution for the " preventive 
medical examination " of persons of all ages or of special categories 
of persons ; and in still others, its purpose is the observation of the 
biological. and physiological behaviour of the family unit in particular 
(!ircumstances. · 

Even the premises may be entirely dissimilar~.g., the consulting
room at the private residence of a poor law medical officer, the corner 
of a .hospital ward set aside for consultations, or the out-patient 
department of a big hospital. · 

The Sub-Committee therefore proposed (document C.H.l331(1)) 
that, for the purposes of" health indices ", the following definitions 
should be strictly adhered to : 

" The PrimariJ Health Centre must : , 
" (1) Carry on at least two medico-social activities ; 

" (2) Be placed nnder the direction of a doctor ; 

" (3) Be provided with a • family social worker '-i.e., polyvalent- visiting 
families by herself In connection with the various medico-social activities of the 
-centre; 

" (4) Assist, if local conditions permit, in co-ordinating all activities of the 
-district for which it Is responsible. 

" The Secondarg Health Centre must : 

" Be a superior organ which must primarily co-ordinate all the activities of 
the district for which it is responsible, in collaboration with other organs for 
preventive medicine coming under public authorities, sickness insurance 
-organisations or voluntary bodies. 

" In addition to the minimum requirements in points 1 to 3 for the Primary 
Health Centre, the Secondary Health Centre must be so equipped as to supple
ment and reinforce the activities of the Primary Centre ~n the technical side ; 
It must, for instance, provide, directly or Indirectly, the various laboratory 
~xamination services aflorded by an institute of hygiene, or by a medical orga
nisation and Its specialised diagnostic services." 
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These matters will be further discussed in considering the following 

recommendation : 

2. It is necessary at the outset to specify thai rural health cen
tres, considered as agencies particularly adapted to the promotion 
o(public hea/lh in rural districts, constitute an integral part of 
the general hea/lh organisation. They are, in consequence, 
closely related to and dependent on all the elements which form 
that organisation-in particular, the State or provincial insti
tutes of hygiene, which, in several countries, constitute the most 
fully developed centre on which all others may depend for 
technical guidance. 

This reform has, for example, been enthusiastically promoted 
by the institutes of hygiene in Hungary, Poland, Czecho-Slovakia 
and Yugoslavia. 

In countries with no, or with only an imperfectly co-ordin.ated, 
organisation, the transition to the system recommended by the 1931 
Conference may as a rule be brought about in one of two ways
starting from the higher authorities and working downwards or vice 
versa. 

Starting from the Higher Authorities. 

In the traditional type of county or departmental health organisa
tion, the essential element of which is not the dispensary or health 
centre but the health authority proper, or in some instances the 
district medical officer, the health centre may be used to bring the 
medico-social staff and its equipment into touch with the people of 
the area. 

In such cases, the entire area, with the exception of the towns, which 
are able to meet their own requirements or even to convert their 
health centres into secondary health centres, is systematically sub
divided, so that the rural parts are entirely covered by an uninter
rupted succession of adjoining districts each with its own health centre. 

But this method cannot be applied unless it is possible to obtain 
sufficient numbers of responsible health officials conversant with 
medico-social policy and, more particularly, with the direction of 
the social services proper, a duty the difficulty of which is in direct 
ratio to the degree of polyvalence of the services. 

District medical officers, district nurses, and district midwives 
cannot, it would seem, be successfully transformed by a stroke of the 
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pen into public health. officers, family .social workers and child
welfare nurses respectively. Whenever this has been attempted, 
both the medical officer and his assistants and the public have 
apparently found the old system of curative action easier than pre
ventive action, with the result that the latter has been d~regarded. 

Starting from the Local Authorities. 

When this method is adopted, as it has been in Hungary, the first 
process is the gradual laying of firm foundations. In urban areas 
it is relatively easy, with the assistance of a co-ordination committee, 
to combine and co-ordinate the various medico-social activities in a 
single health centre, but in the country there is. very often nothing 
to build upon : everything has to be newly created, and that as cheaply 
as possible. 

In such cases, the fullest advantage is taken of the existing admi
nistrative subdivisions and any efficient local institutions already in. 
being, and any favourable circumstances are turned to account by 
the higher authorities to create health centres, generally primary or 
branch centres. 

If it works satisfactorily, the system ultimately extends to the 
whole of the department, particularly if a general plan is drawn up 
at the outset. 

An informed public can be induced to take the first steps itself, 
and to make certain sacrifices such as providing a suitable site at its 
own expense. Success will be more certain if a particularly well
informed or competent local practit~oner--either official or indepen
dent-can be associated with the project; otherwise, the appointment 
is offered to a well-trained doctor alive to social questions. A real 
health centre can then be set up, having all the characteristic qualities 
of a pioneer venture. The medical and social staff, conscious of 
being in the vanguard of a new and fruitful form of activity, will 
devote itself enthusiastically to securing the centre's success. Un
spoiled by routine and undeterred by disappointment, it will accom
plish something of permanent value. 

But quality must not be sacrificed to quantity, and this will be the 
risk if the staff cannot be offered terms such as will ensure them a 
decent standard of living, the means of educating their children, and 
security in old age. 
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Once the public have been made health-conscious, not so much 
by deliberate propaganda as by the force of example, or, as in Rou
mania, by the worK of " medico-social mobile units ", it has been 
possible, as funds and qualified staff became available and public sup
port grew, to co-ordinate existing institutions or to create entirely 
new health centres throughout rural areas and in the small town
ships they comprise. And all this has been done in a space of time 
which, viewed in retrospect, seems surprisingly short. 

3. It is to be understood that the considerations which follow 
relate to average centres, and that, in addition to these, there may 
be a large number of different types, the development of any 
particular centre being necessarily conditioned by local exigencies. 

In practice, the size of the different health centres, as has been seen, 
varies considerably. The standardisation attempted in certain 
countries-e.g., Hungary and Poland-bears upon the components 
of the health centre rather than upon the centre as a whole. This 
matter will, however, be discussed below when the health centre is 
described. 

4. There are two methods of classifying rural health centres; 
they may be designated as small or primary centres and as larger 
or secondary centres, according to their varying organisation 
and development : or they may be divided into village or com
munal, corresponding to primary, and district (arrondissement), 
corresponding to secondary, centres, according to the adminis
trative subdivisions in which they work. 

The Conference expressed Yts preference for the first of these 
classifications-that is, their subdivision into primary and 
•econdary health centres. 

There should also be branch health centres of the most simple 
type to enable the work of such primary centres to be carried 
into the smaller villages. 

Such systematic grading of primary and secondary health centres 
is, however, but rarely met with in practice. The more difficult or 
complicated diagnoses are frequently performed, not in the secondary 
health centres, but in specialised hospital services. 
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I. THE PRIMARY HEALTH CENTRE 

5.1 In the general public heallh armament of a given country, 
the primary health centre, with its branch centres, represents the 
terminal stage ; it is the smallest agency adapted to serve the 
public health needs of the smallest rural area. 

The working programme of this centre should be established on 
the basis of a preliminary survey concerning: 

1. The topographical conditions of the district-density 
of the population, distribution (dispersion) of homes, means 
of communication. This information will facil!tate the 
selection of the situ, and the determination of the number 
of health centres and branch health centres required. 

2. The health and epidemiological conditions among 
the people; this information will be equally useful in estab
lishing the centre's programme of work. 

II. THE SECONDARY HEALTH CENTRE 

9.1 The secondary health centre is a more fully developed 
organisation than the primary centre, on account of its greater 
completeness of equipment, its larger personnel and the wider 
scope of its work. 

The secondary centre directs and co-ordinates the work of 
primary centres and, at the same time, ensures liaison between 
them and all other health and welfare agencies--in a word, with 
all agencies connected with the promotion of public health. 

10.1 Programme.-In addition to its work as a primary 
centre (in its immediate neighbourhood) and to the prevention 
of those diseases which have been shown to be important prob
lems by the preliminary survey already mentioned, the secondary 
centre should deal with the following : 

(1) The campaign against tuberculosis ; 
(2) The campaign against venereal diseases; 
(3) Maternal welfare work ; 
(4) Infant welfare work (including the child of pre

•chool age), with special emphasis on the welfare of the 
child of school age (school polyclinics); 

(5) Health education : first, for the general population ; 
second, by means of special courses and field work for (a) • 
doctors, (b) nurses, (c) midwives, (d) sanitary engineers 
and inspectors ; 

• The numerals refer to the recommendations of the 1931 Conference. 

11 
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(6) Sanitulion ; 
(7) Laborutory analyses, of a simple and routine character. 

Tile Conference was of tile opinion that, in aqdilion to this 
work, the centre might undertake tire provision of first aid in 
urgent cases and ensure the prompt transport of sick and accident 
cases by supervising the proper organisation of this service. 

The secondary health centres serve a population of from 20,000 to 
100,000 (in general, about 50,000) inhabitants, according to the size 
of the town in which they are situated. They are usually set up in 
an administrative area, in which the chief locality may possess certain 
advantages-e.g., specialists in pediatrics and social diseases, X-ray 
facilities, laboratories for routine examinations and a sanitary en
gineering service. As their staffs include a number of polyvalent health 
visitors, some of these may be specially trained as instructresses or 
consultants in child weUare matters, domestic science or social work 
proper, or to deal with any other problem peculiar to the district 
concerned-e.g., tuberculosis, malaria, trachoma, etc. 

The secondary health centre acts as a primary centre in the place 
in which it is set up and, in theory, as the secondary centre for all 
the primary centres which are situated in its area and are subordinate 
to it. But the extent to which this theoretical grading is applied in 
practice largely depends upon the relations between town and country 
-that is to say, in the main, upon communications. Such being 
the case, chief emphasis will here be laid upon the primary centre, 
which is the type most frequently met with, and, for the sake of 
simplicity, the dispensary will frequently be treated as the simplest 
special type of primary health centre. 

The primary health centre, usually set up in the largest village or 
township in its area, which comprises a group of communes with a 
total population of from 5,000 to 20,000,1 serves an area which does 
not coincide with any administrative subdivision and so has no 
financial resources of its own. The health centre usually holds 
consultations for mothers and children, general consultations for 

• 
1 ~t the end of 1936, the primary health centres of the Green Cross organisa

tr.<>n m ~ungary s~rved a t~tal.population of 1,067,000 inhabitants, 87.3'1(, of 
"hom "ere hvmg m rural drstr~cts ; on an average, each centre thus served a 
p~pula~ro~ of 6,200. In two-thrrd~ of the centres, maternal and child welfare 
""rk "as m the hands of the Green Cross and in the remain1•11g tl · d r 1 

· t" th St f · • ur , o a pr vatc orgamsa Jon- e e ama Association. 
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sorting or for tuberculosis alone, and, fairly frequently, dental consul
tations. Where rural electrification has made sufficient progress, it 
will possess ultra-violet ray apparatus, particularly in the northern 
countries ; more rarely it will also have X-ray equipment, which, in 
electrified districts, is more often to be found in rural hospitals. The 
centres frequently employ one family welfare worker, but only in rare 
cases two. 

Each primary centre may further cover its district with a network 
of very simple branch centres, each serving a single commune. These 
branch centres are periodically visited by the medical officer and 
health visitor of the main primary centre, to whose activities those 
of the branch centres are therefore not subordinate but parallel, 
whereas, theoretically at least, the primary centre is to some extent 
subordinate in technical, if not in administrative, matters to the 
secondary centre. 

The 1931 Conference gave detailed consideration to the working 
of the primary and secondary health centres respectively. · 

6' and 10. The minimum programme of the rural health 
centre; 7. Medical treatment; 8 and 11. Personnel (director, 
public health nurses, midwives. sanitary inspectors, laboratory 
technicians); 12. Co-ordination committee; 13. Equipment; 

. 14 •. Relationship of the centre to other health agencies. 

These various points will be considered in the two following sections : 
(a) Functions; (b) Premises and Equipment. No distinction will be 
made, other than incidentally, between the secondary centre and the 
primary centre, which is the commoner type ; and no further consi
deration will be given to personnel, which has already been dealt with 
and whose training has been fully treated in the general report of 
Professor JAMESON, Professor PnTALUGA and Professor STAMPAR, on 
certain schools and institutes of hygiene in Europe. 

The 1931 Rural Hygiene Conference urged that the working 
programme of health centres should be established on the basis of 
a preliminary survey (5). 

The increasingly frequent use of " health indices " should, in 
future, facilitate the organisation or extension of the activities of 
health centres on a rati.onal basis. 

• The numerals refer to the recommendations of the 1931 Conference. 
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(a) Functions of the Health Centre. 

As a rule, the functions of the health centre are still determined 
empirically in the light of the programme followed in the entire area, 
the personal experience of the staff, and the medical and social staff, 
premises and means of transport available. Attention is concentrated 
on what is considered to be the most important problem. 

The minimum programme varies according to the relative import
ance of the various health problems revealed by the preliminary 
survey. If, in the area concerned, any one health problem is of 
outstanding importance, it is naturally to it that the health centre 
first turns its attention (malaria, tuberculosis, trachoma, acute infec
tious diseases, etc.). In practice, the preliminary surveys are of 
relatively little value as a means establishing a common programme 
suitable for application by a large number of primary centres, each 
with no other staff than a doctor and family social worker. The 
usual course is gradually to build up and develop the system suggested 
by the experience of the first health centre set up in the area. 

1. Maternal and Child Welfare (including Infants and Children of 
Pre-school and School Age).- Of the centre's various activities, it is 
generally the medico-social work in connection with maternal and 
child welfare that is most fully differentiated, either from technical 
considerations, or because it is most readily appreciated and under
stood by the public, or because it requires least in the way of costly 
equipment and is the most obviously productive of results. 

In general, pre-natal examinations are carried out at the same time 
as infant consultations, except sometimes in areas where such exami
nations have been made compulsory by the social insurance autho
rities, who thus provide the health centre with an extensive clientCle. 

In some places, the maternal and child welfare services are under 
the direct control, not of the health centre itself, but of a charitable 
organisation using the centre's premises, in which case the most 
satisfactory arrangement is that the organisation should also employ 
the centre's family social worker. The public health visitors should 
then be really polyvalent, or at least thoro!Jghly competent in all 
maternal and child welfare matters, including those relating to chil
dren of pre-school and school age. 
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The results of infant consultation work are particularly satisfactory 
when followed up in the home by the activities of health visiting 
nurses or even of family social workers. Apart from the treatment 
for hereditary diseases given in the course of infant consultation 
work, the most effective action is assistance and advice given in the 
home itself. For this purpose, the family social worker, acting on the 
instructions of the medical officer of the health centre, first ascertains 
whether the mother possesses the necessary means and knowledge 
for carrying out the doctor's orders. 

The healthy development of infants depends primarily upon the 
application to this special case of the general principles of domestic 
science-i.e., tidiness, method, cleanliness, rational nutrition and 
personal hygiene. Instruction in these matters is even more essential 
when children are very young than when they are older, as by that 
time their families will have learnt by experience. 

There is a tendency to discontinue the foriner practice of suspending 
infant consultations during the hottest months, when, indeed, they 

. are most valuable. The drawbacks attendant upon the closing of 
the centre are to some extent obviated by the social worker's educa
tional activities in the home, which go on throughout the year, except 
when the mothers work in the fields at harvest time and cannot there
fore be visited. 

For these various reasons, travelling creches are sometimes sent 
into the fields, when the mothers working there are sufficiently 
numerous and, when this is impossible, the practice in Central Europe 
--e.g., Poland and Roumania-is to have recourse to small s1:1mmer 
day-nurseries. These are placed under the immediate supervision 
of the health centre's social worker and installed either in the centre 
itself or in adjacent houses. The children play in the yard under the 
eye of the social worker, who otherwise, as has been seen, has little 
to do at these times. 

In the country as in the towns, the welfare of children of pre-school 
age is generally not as well provided for as tha~ of infants, particularly 
when only a few children attend the kindergarten schools. In Hun
gary, such schools are under the direct control of the public health 
authorities. 

As there is no very clear-cut difference between children at the 
age of 1 and children at the age of 2 or 3, a certain number of 
the latter are frequently dealt with in the course of infant consultation 
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work, but a very great deal still remains to be done for the welfare of 
children of pre-school age. 

~larked progress is being made in the vaccination of children of 
this age, and the health centres, which succeed in vaccinating a high 
proportion of them against diphtheria, are increasingly numerous. 
Such vaccination is compulsory in France, Hungary, Roumania and 
various Swiss cantons. 

School hygiene was one of the first health activities to which the 
public authorities, in particular the local authorities, turned their 
attention. In some countries, such as England, it is under the direct 
control of the school authorities ; very often, especially in rural 
districts, the health olftcer is placed for this purpose under the school 
authorities, and co-ordination is thus ensured. 

Almost everywhere the pupils and buildings, if not the staiT, are 
medically inspected, at least in summary fashion, by the district medi
cal olftcer. Here, too, the health centre has considerable advantages. 
Through its family social worker and its own medical services, it can 
ensure, in the first place, that medical examinations are systemati
cally carried out and, in the second place, that most defects are cor
rected and that specialised examinations are conducted, either by its 
own staiT or on their indications. It has, moreover, particular facil
ities for securing admission to appropriate institutions. 

At certain health and rural demonstration centres, school-children 
annually undergo tuberculin tests with a view to sorting and the 
detection and, if necessary, treatment of tuberculosis. At other 
centres, the children are sorted before being sent to holiday centres or 
before receiving milk or meals in school canteens. Certain health 
centres, even some very small ones, have an excellent dental organi
sation ; dental inspection followed by treatment is being systema
tically organised in the rural northern countries ; in Sweden, it is 
compulsory. 

The health centre's family social worker does not confine herself to 
educational activities in the home, but very frequently continues 
such work in the schools, where, with the sympathetic co-operation 
of the teaching staiT, she is able to give systematic instruction in 
hygiene and cleanliness. 

2. Tuberculosis.-The anti-tuberculosis action of the health centre 
ranges, according to its size and to the training and equipment of its 
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medical officer, from mere sorting, detection of contacts or the treat
ment of symptoms (if this last is permitted in the absence of local 
practitioners) to complete diagnosis, artificial pneumothorax on 
the spot, or the direction of cases to institutions for appropriate 
treatment. 

In most cases, the primary or branch health centre has two main 
activities : child welfare and general medical consultations with special 
reference to tuberculosis. Where differentiation between the primary 
health centre, secondary health centre and central dispensary is 
impossible, or is still incomplete, the tuberculosis patient generally 
remains under the care of the primary health centre, in which case it 
is not always possible to ensure very accurate diagnosis or to give 
the patient the benefits of modern thoracic surgery. 

An economical and effective way of accommodating patients is to 
attach to the health centre one or two rooms where tuberculosis. cases 
may remain as inpatients and receive pneumothorax therapy. Such 
a course may well be adopted for cases which cannot be placed in a 
sanatorium or for chronic patients, who must be kept apart from 
their families to prevent contagion, but whom it is impossible to 
send any distance from their homes. A method which has been tried 
in certain countries, such as Poland, is to add a special room to the 
family home for the exclusive use of the tuberculosis patient ; but 
in some areas this arrangement offended family feelings and had to 
be abandoned. 

In many countries, the tuberculosis or, more usually, the child 
welfare service is rarely able to remove children from homes in 
which they are exposed to contagion for any length of time, unless 
they can be sent to relatives. Certain health centres therefore 
distribute BCG vaccine and observe the results. In this matter, as 
in the detection of " contacts " and sanitary improvements, the 
action of the family social worker is of the first importance. 

3. Venereal Diseases.-In the northern cou.ntries, it is generally the 
district medical officer who is directly responsible for anti-venereal 
action and who treats venereal cases in his own surgery free· of charge. 
Treatment is compulsory. . Generally, syphilis is a subject of much 
greater concern to the authorities than gonorrhrea. 

The advantage of the health centre in these matters is that it can 
carry on its anti-venereal action in close connection with its maternal 
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and child welfare work, cases lJeing as a rule detected during 
pregnancy. 

The prolJlem is not so much that of ensuring treatment alone, but 
increasingly that of comlJining treatment with epidemiological action 
-that is to say, the detection of contacts and the constant observa
tion of patients under treatment. The health centre, particularly 
in country districts, is well able to carry on such activities with proper 
discretion, as it is" polyvalent" and works through a non-specialised 
family worker, whom the public does not connect with any one 
disease. 

4. Epidemic Diseases.-It is recognised that through its constant 
watchfulness the health centre is one of the most essential factors in 
the fight against contagious diseases. 

One group, frequently of an eruptive character, chiefly attacks 
child~n (though diphtheria may also attack young adults and scarlet 
fever persons of all ages) ; the measures taken by the health centre 
to safeguard the health of children-that is, education, vaccination, 
detection, treatment, disinfection of excreta and timely isolation
obviously help to prevent the appearance and spread of these diseases 
and their pathological complications. Though here, and particularly 
in regard to the so-called " common " contagious diseases of child
hood, disinfection of premises after the termination of the disease 
is of very little value, the educational action of the family worker 
in the home and in the school is of primary importance. 

A second group of transmissible diseases-intestinal diseases 
(dysentery, typhoid infections), diseases propagated by insects 
(typhus), and certain diseases caused by an unknown virus such as 
trachoma-calls, above all, for unremitting efforts to eliminate dirt 
and poverty. In certain cases, it is true, the health centre may do 
something by means of vaccination (usually confined in practice to 
those immediately in touch with the patients) ; but the chief need 
is for constant action to ensure personal cleanliness and the cleanliness 
of premises by education and a minimum of sanitation. The value 
of the example set in the matter of cleanliness by the health centre's 
own sanitary installations-latrines, shower-baths and wells-cannot 
be overestimated. 

The individual public health officer only appears in rural d' t · t 
d · 'd · IS TIC S 

unng ep1 em1cs, when he is accompanied by a" mobile unit " with 
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disinfecting apparatus, autoclaves, chemicals, and even transportable 
shower-baths, and sometimes has the material support of the gendar
merie ; a minimum of sanitation is thus secured, principally by the 
construction of latrines or W.C.'s. As soon as the epidemic has been 
wholly-sometimes only partly-stamped out, the mobile unit 
returns to its base and the peasants to their former habits, even 
destroying the sanitary installations set up for their benefit. 

Much more effective and thorough than the action of the individual 
public health officer is that of the health centre, supported, when 
necessary, by epidemiologists from the institutes of public health, 
central laboratories, or equivalent services. This is because the 
action of the doctor, family social worker, and perhaps sanitary 
inspector, who compose the centre's staff, is carried on without 
intermission. 

When its activities are carried on as they should be by a competent, 
sufficiently numerous and conscientious staff, the centre, not merely 
secures the application of the " sanitary regulations ", but also works 
unceasingly for the improvement of local health con,ditions, both by 
domestic or general education and the supervision of sanitary ar
rangements. In this way, epidemics are as far as possible prevented ; 
and if isolated cases occur, the spread of the disease is checked. 
As regards the psychological factor, moreover, an educated public will 
co-operate much more readily in any rigorous measures that may be 
required if it feels that everything has first been done to prevent the 
outbreak. 

Diseases connected with agricultural conditions may be caused 
by the state of the land and methods of cultivation. In certain 
countries, as in Roumania, the health centre in malaria-infected 
districts takes blood tests and is responsible for the supervision and 
treatment of malaria cases and the administration of prophylactic 
drugs to certain sections of the population in accordance with the 
methods recommended by the Malaria Commission. Through its 
social work in the homes of the people, it encourages the adoption of 
proper means of individual protection, though success here is very 
difficult to achieve if, as in some countries of Central and Eastern 
Europe, the family sleeps out-of-doors throughout the summer. 

In certain cases where circumstances were relatively favourable, 
general reclamation measures have been successfully used to put an 
end to such conditions. These are all the more serious as, through 
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the weakening e!Tect of the diseases, the peasants' output falls and 
their standard of living is lowered. This lowered standard of living 
leads in its turn to a lessened resistance to disease, and the standard 
of living again falls still further. By its daily action, the health 
centre helps the people to break this vicious circle. It facilitates the 
systematic detection of cases, and the detailed study of local epidemio
logical problems in the administrative centres enables malaria control 
to be placed on a rational basis. 

Certain diseases, such as tuberculosis and undulant fever, are 
conunon to both man and animals. Tuberculosis in cattle can be 
eliminated only with the assistance and under the direction of the 
agricultural or veterinary services. Families are warned by the 
health centre to boil milk especially for the protection of their children, 
either at infant welfare consultations or more generally through 
domestic or general education. 

L'ndulant fever makes its appearance more particularly in countries 
where Brucella melitensis is more frequent than Brucella bo11is. It is 
really an occupl!-tional disease due to contact with cattle or sheep, 
particularly when in normal or premature labour. It calls for close 
co-operation between the health services and the veterinary and 
agricultural services. In the home, prophylaxis is carried out on the 
same lines as in the case of bovine tuberculosis ; here, particularly, 
however, the essential is scrupulous cleanliness in accordance with 
the principles of hygiene. 

Rabies, another disease which is common to both man and animals, 
still causes considerable anxiety, particularly in certain rural areas 
where dogs are numerous and where the loss of valuable time conse
quent upon the lack of means of transport may prevent early treat
ment. Such a situation may best be met by the preparation of a 
vaccine capable of preservation for a considerable period of time and 
its distribution to a sufficient number of specially trained doctors 
throughout the country dictricts, so that treatment may be easily 
obtained at any point. This is the system in Czecho-Slovakia. 

Certain infectious diseases, such as pneumonia, which may be very 
serious in cold countries, call for advanced laboratory facilities and an 
organisati~n whe:eby the " typification " of germs may be rapidly 
e!Tected With a VIew to the use of the appropriate standardised sera. 
In Sweden, when distances are too great, the most modern means of 
transport, such as the aeroplane, are employed. 
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5. Domestic Sanitation. - In Hu~gary, Czecho-Slovakia and 
Yugoslavia, the institutes of hygiene have executive powers, which 
enable them to take direct action in the country districts in such 
matters as the construction of wells and latrines. Such action is 
taken in conjunction with the health centres, which are, as it were, 
their local agents. Though the staff of the health centre is not itself 
qualified to draw up plans for major sanitation works, it neverth!;!less 
gives its technical opinion in such matters .on the basis of its 
knowledge of local conditions, and supervises the working of the 
installations once they are completed. Very often, for example, 
health centres in Central Europe have a public well or cistern 
and shower-baths, which are frequently copied by the peasants 
themselves. 

The health officer in charge of the health centre, who may or may 
not be assisted by a sanitary inspector, sees to the application of the 
"sanitary regulations", which deal in the main with the salubrity 
of the external environment, for the normal duties of the heal.th 
centre, unlike those of the social hygiene dispensary, usually include 
the administrativll supervision of the locality. 

That" domestic sanitation "-by which is understood the sanita
tion both of the dwelling-house and its outbuildings (wells, latrines 
and W.C.'s, solid and liquid manure, sheds, to some extent dairies, 
and nuisances}-must on no account be separated from medico-social 
protection was emphasised by the 1931 Conference; here, too, ex
perience shows that the health centre, if properly integrated in the 
general system for the protection of public health, is capable of 
rational and effective action, particularly if its chief medical officer is 
a full-time official. 

When empowered to deal with major sanitation questions, the 
health centre usually acts through a sailitary inspector, who for 
technical purposes is under the control of the sanitary engineering 
service of the regional or central institute of hygiene or other similar 
central services. More usually the chief medical officer of the health 
centre, aided by the family social worker, who frequently visits 
homes in the area, has to use his powers of persuasion to obtain the 
best possible environmental sanitation. The family social worker 
acts, not as a member of the sanitary police or a sanitary inspector 
-though she may require the latter's assistance--but as a teacher 
of domestic science. 
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Through its" polyvalent" social service, the health centre is able 
to avail itself of every opportunity of getting into touch with the 
individual families; contact once established, instead of concentrating 
on the incidentals which were the original cause of the visit to the 
family concerned, it attacks the whole problem, dealing, that is to 
say, with education and the general improvement of sanitation in the 
environment, the latter being considered, not only from the stand
point of the family and community in general, but also with reference 
to housing and mode of life. 

Thus understood, not only does domestic science deal with the 
family budget, which is very small in certain rural areas whose 
inhabitants rarely handle actual cash ; not only does it inclu.de 
cookery and the rational use of existing local resources or the 
improvement of such resources ; not only does it teach weaving, 
embroidery, sewing and needlework; not only does it emphasise 
the importance of child welfare, which in reality is merely one 
special application of the rules set out above ; but it also incul
cates principles of orderliness and method, of which cleanliness is 
only one special case. Certain French and Greek health centres, 
for instance, have specialised teachers of domestic science on their 
own stafT. 

6. Education and Propaganda. -The dispensary differs from the 
mere clinic through its educational purpose, through the fact that 
its activities are confined to one branch of preventive medicine and 
through the domiciliary work of its specialised visiting nurses in 
the patient's home. 

The educational influence of the general visiting nurse or family 
social worker attached to the health centre is much stronger, as the 
centre subdivides its total area-which would require several special
ised nurses from each type of dispensary-into smaller districts, each 
of which can then be placed under the care of a single family social 
worker. The latter thus loses less time in travelling-a vital consi
deration in country areas-and can use a visit to a given place to deal 
with a number of different cases ; she is better known to the families 
in her district and, through the constant use of the same methods 
her influence is more surely established. Her educational influence' 
which is the outcome of her general personal influence, is thus great!; 
enhanced. 
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A similar educational influence is exercised by the health centre 
though its baths and showers, its latrines or W. C.'s, its well, its well
kept premises, the educational posters in its waiting-room and the 
lectures of its chief medical officer and his staff. 

In practice, numerical insufficiency of the social staff means that 
the district for which each family social worker is responsible is too 
extensive and that the number of families under her care is too great 
for her to be able to give personal attention to all those who should have 
recourse to her. Though, by the force of their example, the success
fully readapted families exert a salutary influence over the others, it· 
is none-the-less necessary that this influence should be carried still 
further afield by systematic propaganda. This is even more neces
sary in areas where there is no social service and where the deficiency 
must be made good by other means, or public opinion prepared for. 
the establishment of such a service. 
. The propaganda is conducted either by specialists or by specialised 
health officers from the regional or central health institutes, or, better 
still, by the health officer of the health centre and his assistants 
employing the usual modern methods, which, however, must always 
be carefully adapted to rural audiences. An interesting type of 
educational propaganda organisation set up by a health centre is the 
system of " health co-operatives " in Yugoslavia. In addition to 
the lectures which they give in a special room at the health centre 
of the " health zadougra ... their medical officers systematically 
inspect all the houses in their area once or twice a year and discuss 
individual problems with the residents on practical lines. 

Does the elaborately organised, spectacular type of propaganda, 
with its striking slogans, produce a real and lasting effect on peasant· 
populations, except when it is informed by true missionary zeal ? The 
educational work ofthe" mobile health units" in Roumania has been 
found to be of permanent worth, because it is in direct touch with the 
daily life and toil of the peasants and has often led to the establish
ment of permanent institutions such as a health centre. 

As has been shown by the work of the conferences of directors of 
public institutes and schools of hygiene, the rural health centre is of 
vital importance as a demonstration centre and school of practical 
training, where doctors, family social workers, health visitors, mid
wives and sanitary inspectors can familiarise themselves with the 
conditions in which they will have to work ; such periods of practical 
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training are frequently compulsory for all aspirants to posts in the 
health services, who are thus able to acquaint themselves with admi
nistrative practice and also to observe peasant conditions scientifi
cally when preparing monographs or compiling " health indices ". 
Such research may be of great scientific value, as may be seen from 
the publications of the health institutes. 

7. Laboratory Analyses of a Simple Routine Character.-Such exam
inations-even the simplest of them-are gaining in importance 
through the development of pre-natal consultations and the increas
ingly systematic detection of tuberculosis, both of which are matters 
of constant concern to the health centres. 

The full chemical examination of urine is in less frequent demand 
than formerly, and mere testing for albumen and sugar is done in the 

·primary and branch health centres. The direct examination of 
sputum or homogenisation for tuberculosis may in case of necessity 
be carried out in. the secondary or primary health centres. Methods 
of packing have so far improved and the rapidity of postal communi
cations is such that it is almost always thought preferable to send 
certain samples to other laboratories-e.g., samples of sputum, of 
blood for the Wassermann test or blood counting, swabbings for 
diphtheria and gonorrh<l'a, or fa?ces for diarrha'a, typhoid and 
dysentery. Examinations are carried out in the central laboratories 
or in certain hospitals, as has been seen to be the case in Czecho
Slovakia, or in the routine analytical laboratories of the institutes of 
hygiene. 

This procedure, when properly organised, as it is in the serological 
institutes or institutes of hygiene in Denmark and Hungary, keeps the 
health authorities fully informed of the most recent development 
regarding the appearance or progress of epidemics, while the practi
tioner or health officer can be sure that the examination is carried out 
under proper supervision. 

8. First ,lid, Transport of Sick and Injured Persons.-In some 
countries, the organisation of first aid and the transport of sick and 
inju~ed persons devolves primarily upon the Red Cross organisation 
and Its local branches ; the activities of the health centres in these 
matters are as a rule limited. 

_If the rural health centre tends to become a first-aid station or a 
mmor treatment centre, the family social worker may be enabled to 
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move about as she should. Yet one of the most effective arguments 
in stimulating local efforts for the construction of a health centre 
-gift of site, contributions in kind or in cash towards building expen
ses--is that the health nurse and some member of the medical staff 
will be in residence and that the people of the area can thus be sure 
that they will not be left to themselves ; on humanitarian grounds, 
the health centres are ready to assist in urgent cases, but in these poly, 
unless officially classed as treatment centres. 

For the transport of patients, they use the motor-car of the medical 
officer or family social worker, if they have one. Sometimes, as in 
Hungary and Poland, a few beds are placed in an annex of the health 
centre for use in urgent cases. 

The health centres and their staff, in conjunction with the Red 
Cross, have rendered invaluable services in cases of natural calamity 
or war. The premises of health centres are sometimes equipped to 
receive civilian gas cases and also a~ first-aid stations. The sodal 
service can help in evacuating and finding shelter for civilian refugees, 
and holiday camps may provide valuable accommodation for school
children evacuated from the big centres • 

. During the reconstruction period, the part played by the health . 
centres in the medico-social field was of such importance that the 
rural medico-social service in France owes its origin very largely to 
the reconstruction of the devastated areas. 

(b) Buildings and Equipment. 

The health centre and dispensaries are usually set up in the heart 
of the community. They are sometimes surrounded by a model orchard 
and vegetable garden. 

The erection of big and costly buildings is usually avoided, though 
in certain cases the rural administration centres are planned on a 
more ambitious scale. The work of these latter institutions is, 
indeed, such that their premises require more careful planning and 
they need more and larger rooms for the accommodation of pupils 
and for the purposes of the largely practical instruction which they 
provide ; the necessary simplifications are then introduced into the 
plans for the smaller subsidiary centres whose activities are of a 
more routine character. 
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Provided they can obtain qualifted staff in sufficient numbers, the 
authorities usually tend to increase the number of centres rather than 
to concentrate on the lavish equipment of a few model institutions. 

The architecture of the centres is primarily functional in character, 
the designs being prepared by the technical architectural and engineer
ing services in consultation with the staff of the centres themselves, 
In Hungary, it has been found desirable to standardise the design of 
the ftttings, furniture and rooms, and the State Institute of Hygiene 
provides model plans of health centres or dispcnsaries.1 

These plans are not too rigidly adhered to, certain variations being 
necessitated by the purpose to which the buildings are put and by 
the use of local materials, whenever this is possible. As the work 
of the larger health centres is naturally more complex, they require 
more rooms, and the disposition of these is a further complication. 
The difficulty of finding exactly suitable sites in the towns prevents 
complete standardisation and thus makes for greater variety in 
design. 

In the case of small dispensaries with the simplest technical equip
ment, the authorities may prefer to avoid the expense of specially 
constructed premises. A very economical arrangement is to set up 
quite simply equipped health centres provisionally in a room in the 
village hall, or even to instal them permanently in an ordinary 
dwelling-house rented or bought for the purpose. Such prudent 
courses may be particularly advisable in view of the rapid progress 
of communications and technique and the possibility that, in the 
relatively near future, medico-social problems may develop in unex
pected directions. 

In designing the larger health centres comprising X-ray equipment, 
laboratories and a wide variety of activities, the technical services 
have recognised that working arrangements and facilities for the 
movements of staff and patients must be studied with the greatest 
care, as the savings on a building designed with excessive reaard 

t> 

• 
1 

The t~c~nical service of the Budapest Institute of Hygiene begins b desi n
mg the nunu~um st~ndard fittings, which Include desks, examinatio~ tabfes 
< ~pboru:ds, fihng cabmets, seats, etc., with a view to their being made in th; 
v11lage Itself. Once the fittings have been designed, consideration is iven to 
the space to be allowed for movement and in this wa h g · 
dimens!ons of the various rooms are ~alculated. It ~~he area~-~~ optimum 
up the complete plan of a standard primary or bra~ch ~:~~~~;~ d~s~~n~~r~~ 
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for economy might be exceeded by the cost of maintaining too 
numerous a staff. Faulty design has sometimes had the effect of 
greatly increasing annual charges _over a period of many years, and 
this is especially regrettable, as it is sometimes easier to obtain large 
sums for building than relatively small sums for the annual upkeep 
of an institution. 

The simplest primary or branch primary health centres usually 
consist of a rectangular building. The waiting-room is situated in 
the centre, facing the main entrance ; this ·room is also used for 
weighing infants brought for examination. On one side of the 
waiting-room is the consulting-room, which is used by the physician 
for the examination of patients and which, in the doCtor's absence, 
is the family social worker's office. On the other side of the waiting
room are shower-baths, which are available to school-children 
without charge and to adults on, payment of a fee. 

In addition, the primary health centre frequently comprises, parti
C\llarly in the sparSely populated rural areas, living-quarters for the 
family social worker and perhaps an apartment for the medical 
officer; the family social worker's kitchen and vegetable garden may 
be used to give housekeeping demonstrations to peasant women. 

Health centres of a somewhat more advanced type also possess 
dental equipment and an ultra-violet ray lamp. In the more highly 
developed primary health centres and the secondary health centres, 
there is a certain amount of specialisation ; they include, for example, 
a special consulting-room for the examination of infants and expectant 
mothers and another room for general consultations-i.e., sorting 
of cases or treatment where appropriate. 

The unnecessary multiplication of consulting-rooms and separate 
rooms for the health centres' different activities is avoided (particu
larly as it is generally admitted that it is not here that contagion 
is usually spread), as the building and maintenance of little used 
premises is obviously a source of unnecessary expenditure. I 

When there is a separate tuberculosis department, particularly if 
electricity is available in the village so that it is possible to instal 
X-ray ·apparatus and thus to carry out complete examinations and, 

1 Special premises not requiring any particular equipment cost roughly 50 to 
100 Swiss francs a square metre. The cost per visit per patient of premises 
30 square metres in size, when the consulting-room Is only used twice a month, 
can thus be realised. 

12 
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if necessary, administer pneumothorax treatment, it is usual to divide 
the premises of the health centre into two main wings, the first for 
tuberculosis and venereal diseases and the second for other activities, 
including child weUare. There may then be two separate waiting
rooms for patients.l 

The general practice is to make furniture simple but at the same 
time comfortable and sufficient for all purposes ; the benches are 
made with backs to them, and the undressing cubicles in recent 
buildings communicate directly with the ·consulting-room. If the 
staff of the health centre is engaged in special research requiring fairly 
expensive apparatus, this is lent to the centre but not added to its 
permanent equipment. 

The sanitary installations are simple, inexpensive, and of the type 
most suited for use by the inhabitants of the area, and are usually 
kept in a state of such perfect cleanliness as to serve an as object
lesson in practical hygiene this applies to the latrines, W.C.'s, 
shower-baths and wells. 

(c) Liaison. 

14. Relationship of the Centre to Other Health Agencies. 
-Certain oflhe agencies with which the primary health centre 
should be in relationship (secondary health centres, specialised 
dispensaries, institutes of hygiene) also form integral parts of 
the general health organisation of the country. In such cases, 
the proper relationship already exists. With others (establish
ments for treatment and prevention, hospitals, sanatoria, preven
toria, social insurance institutions), relations/lips should be 
established which will permit the centre to obtain their help either 
directly or through the secondary centres. 

1 When the site permits, the buildings In which these secondary health 
centres are housed are not usually rectangular but square. A social worker's or 
secretary's office (preferably without a pigeon-hole window) near the entrance 
may be used as ~~ enquiry o~ce ; then comes a waiting-room, which may or 
may not be parllt10ned o!I, w1th the di!Ierent medical services on either side
tuberculosis on one side and Infant welfare on the other. The premises are so 
arranged that the social workers, secretary-nurses and the central filing cabinet 
are accommodated between the patients and the medical stall. Each family 
record file contams, In addition to the results of the social enquiry regarding 
the home and each ?'ember of the family, the different medical record cards 
w1th up-to-date parllculars of the various examinations, diagnoses treatments 
forms of soc~al c~re an~ ad~ice carried out or provided by the hc;lth centre 0 ; 
bod1es workmg m conJunctiOn with it. 
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Periodic conferences at regular intervals for the staff of the medico
social service have been found to be most desirable, particularly. in 
the country, as, by facilitating personal contacts, they are a means 
of overcoming some of the difficulties of maintaining contact between 
the various institutions and of relieving the staff's feeling of isolation, 
while affording. opportunities for mutual instruction. In addition, 
certain countries organise less frequent conferences which are held 
several times a year at the headquarters of the departmental or 
county administration. 
~e co-ordinating committees already referred to organise co

operation between the various services or institutions on a more formal 
basis. It has been found that, if staff coilferences are to be of real 
value, they must be held at regular intervals and must be properly 
prepared in advance. 

IV. TRENDS OF MEDICO-SOCIAL POLICY 

IN RURAL AREAS 

1. The European Conference on Rural Health in 1931, after 
affirming that the sick country-dweller must be cared for and the 
healthy country-dweller protected no less than the town-dweller, 
showed how such medico-social protection might be provided in 
practice. The public authorities in all countries are striving increas
ingly to make the. benefits of medical science and sanitation available 
to country-dwellers. Making due allowance for national conditions, 
they have created, reorganised or extended numerous institutions for 
medico-social protection. 

2. The 1931 Conference laid down guiding principles and appro
priate methods for providing country-dwellers with medical attention, 
and indicated the most effective methods of organising public health 
services in rural areas. Sufficient time has now elapsed for it to be 
seen that the use of these methods, though differing sometimes from 
those employed in the towns, has been justified, and has been willing
ly accepted, if not actually demanded, by the rural populations. 

3. . In country districts, the non-elastic portion of the demand for 
medical care represents the most urgent need. As the etonomic 
level is usually lower than that obtaining in the towns, this portion 
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of the demand consists of diseases which cause such pain or other 
physiological troubles as to make work completely impossible. In 
reoard to patholo<!ical conditions in which these characteristics are 

"' 0 
less marked, the demand is unfortunately more elastic, though such 
conditions may be contagious and constitute a direct danger to the 
community or may be symptoms of the early stages of diseases 
capable of leading to temporary or permanent, partial or total invali
dity, or even premature death. 

4. The public assistance services are instrumental in meeting the 
non-elastic portion of the indigent person's demand ; otherwise, 
they would be quite unable to afford treatment ; the public health 
services are increasingly active in meeting the more elastic portion 
of the demand of an ever-growing section of the population through 
organised action against contagious and social diseases ; the sick 
insurance organisation which totally disregards these distinctions 
aims at meeting all needs, whatever their elasticity. In practice, the 
three systems may be combined in various ways with the personal 
resources of patients to ensure the fullest treatment for the individual 
and the defence of the health of the entire rural population. 

5. :\Iedico-social protection is effective if the public authorities, 
instead of contenting themselves with a more or less stereotyped 
solution for each separate health problem according to the disease, 
age or category of the persons to be protected, apply a comprehensive 
policy aiming at the co-ordination of public and private activities 
as regards, not only the improvement of local health conditions, 
curative and preventive medicine, but also social work and health 
insurance and the welfare of the peasant. 

6. The public authorities, while improving their local public 
health services, whose duty it is to stimulate, adapt, direct and co
ordinate the application ofthe medico-social measures recommended, 
are at the same time improving their national health system-for 
example, by perfecting their hospital system and regrouping dispen
saries in the form of health centres or creating such centres. The 
staff is also claiming their attention, as it has been found that, as the 
result of the shortage of doctors in country districts, the gaps in their 
medico-social training and the lack of trained auxiliary workers, the 
results are not commensurate with the very considerable sums laid 
out. 
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7. The experience gained during these seven years of progress 
has convinced all those concerned with medico-social protection of 
the imperative need for improving the peasant's education. The 
peasant must be the instrument of his own betterment and join a 
great movement to attack his various problems in all their aspects 
-direct or indirect protection against disease and general rural 
well-being alike. 

8, At the same time, public authorities have undertaken the 
co-ordination of activities on a national scale. They have endea
voured to ensure unity of action and the maximum efficiency through_ 
the establishment of central departments whose task it is to work out 
and facilitate the execution of technical and financial programmes 
applicable to the whole country and covering a period of years. 

9. It is frequently observed that, while there is a gradual trend 
towards local autonomy, the central services are increasing their 
technical control with a view to improving the efficiency of the health 
services and of the medical and social work of the health centres and 
dispensaries, and to ensuring that liaison between technical bodies in 
town and country which, on both technical and financial grounds, is 
held to be indispensable. 



REPORT OF THE HOUSING COMMISSION 
ON ITS MEETINGS HELD FROM 
JUNE 26ra TO JULY ha, 1939 

The Housing Commission 1 and several of its expert groups 1 met 
at Geneva, from June 2Gth to July 1st, in order to examine the pro
gramme of its activities and to discuss questions relating to country 
and city hygiene. 

' The following attended the meetings : 
Housing Commission : 

Dr. G. P. CROWDEN, D.Sc., M.R.C.P., Department of Industrial 
Physiology, London School of Hygiene and Tropical Medicine, 
London; 

Dr. J. Axel HoJER, Directeur general de !'Administration medicale de 
Suede, Stockholm ; 

1\1. H. VAN DER KAA, Inspecteur en chef de !'Hygiene publique, The 
Hague; 

Professor B. NOWAKOWSKI, Professeur d'Hygiene a l'Universile 
Slefana Batorego, Wilno (Antokol) ; 

Professor J. PARISOT (Chairman), President du Comito! d'Hygiene, 
Professeur d'Hygi/>ne et de 1\ledecine sociale, Nancy ; 

Professor c. E. A. WINSLOW, Professor or Public Health, Yale Uni
versity, l'ew Haven (Connecticut). 

Expert Groups : 

Professor Frederick J. ADAMS, Associate Professor of City Planning, 
School_ of Architecture, Massachusetts Institute of Technology, 
Cambridge (Massachusetts) ; 

Professor S. D. ADSHEAD, M.A., 1\tArch., F.R.I.B.A., Town Planning 
Institute, London ; 

1\1, H. J. N. H. KESSENER, Directeur de l'Institut gouvernemental 
pour I 'epuration des eaux residuaires, The Hague ; 

M. E. KOitN-ABREsT, Directeur du laboratoire de toxlcol<igie de Ia 
Pr.erecture de Police, Paris ; 

M. Andre MENABREA, Secretaire general de Ia Societe fran~alse des 
urbanistes, Paris ; 

Ill. Anders 0. MouN, Civil Engineer, Stockholm ; 
Sir William SAVAGE, M.D., B.Sc., Taunton (So.,;erset); 
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A. REPORT ON THE WORK OF THE COMMISSION 

I. PROGRAMME OF WORK OF THE CO:MMISSION 

1. In its fir5t report on the hygiene of housing, I the Commission 
recorded its decision to study the following problems : 
~ .. 

(a) Hygiene of the environmental conditions in dwellings 
(temperature, purity, humidity, movement of the air and 
temperature of the surroundings) ; 

{b) Noise and housing; 
(c) · Insolation ; 
(d) Natural and artificial lighting ; 
(e) Density of the population, " zoning " and open spaces 

(gardens, parks, playgrounds, etc.) ; 
(f) Smoke abatement and air pollution ; 
(g) Methods of water-supply ; sewage, waste and garbage 

disposal~ 

(h) Administrative and legislative aspects of housing 
hygiene; 

(i) Definition of healthy urban and rural dwellings, as well 
as healthy cities and rural areas (regional types of urban and 
rural dwellings and of urban and rural planning). 

M. L. S. P. ScHEFFER, lngenieur en chef de Ia Section d'urbanisme 
du Departement des Travaux Publics de Ia ville d' Amsterdam, 
Amsterdam; 

M. Fran~ois SENTENAC, Inspeeteur general des Ponts et Chaussees, 
chef du Service des Eaux et assainissement de Ia ville de Paris, 
Professeur i. I'Institut d'urbanlsme de Paris, Paris ; 

M. Alexander B. SzNIOLIS, Chief of the Water Division of the State 
Institute of Hygiene, Warsaw. 

The International Labour Office was represented by : 
M. Carl Major WRIGHT, Member of the Economic Section. 

T~chnical Secntary : 
Dr. 0. OLSEN, Health Section, League of Nations' Secretariat. 

. • Bull. Health Org., 1937, f', 505·550. 
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II. WORK ACCo:\lPLISHED 

2. At its first meeting in June 1937, the Commission began to 
study questions relating to the environmental conditions of housing 
determining bodily heat exchanges (temperature, purity, humidity 
and movement of air, and temperature of the surroundings) and 
also the problem of noise in relation to housing.1 

At its meeting in June 1938, a group of experts, representing the 
various national committees which are co-operating with the Com
mission, considered the problem of insolation and natural and 
artificial lighting in relation to housing and town-planning.• 

3. The chief object of the work done in these various fields was 
to define physiological requirements in relation to the various factors 
influencing the life of individuals inside the dwelling, to investigate 
the value of the various methods employed for measuring these 
factors and, lastly, to study the architectural and technical methods 
best suited to meet physiological needs. 

4. At its first two sessions, the Commission accordingly studied 
the most important factors in relation to the hygiene of housing. It 
reviewed our scientific knowledge and technical equipment in this 
field, particularly in regard to space, the quality of the air (purity, 
temperature, humidity and movement), insolation, lighting, noise. 

5. From the point of view of the structure, planning and equip
ment of houses, the Commission's recommendations deal more 
especially with the constructions of walls, partitions, floors, ceilings, 
and roofs, in relation to the transmission of heat and noise, the space 
required per person inside the dwelling, fenestration, the orientation 
of buildings in relation to sunlight, the space between buildings, 
heating, ventilation, air-cooling and conditioning, artificial lighting. 

6. Other questions of great importance in connection with the 
hygiene of the dwelling itself, such as water-supply and the disposal 
of sewage and refuse have been examined at the meeting held from 

1 Bull. Health Org., 1937, 6, 505-550. 
I Ibid., 1938, 7, 581-608. 
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June 27th to July 1st, 1939. 1 The report of this meeting on" Town 
and Country Hygiene " is reproduced below. 

7. This first part of the Commission's work therefore relates to 
questions of hygiene connected with the actual conditions obtaining 
insi~e houses, which affect the lives of individuals and families . 

• In the course of its work on insolation and lighting, the Commis
sion defined the factors which should be taken into account in 
determining· the space between buildings and the orientation of 
buildings so as to provide for the desirable amount of solar radiation 
and light inside the building. It also indicated the principles which 
might be followed in studying the orientation of streets and formu
lated certain desiderata with regard to the planning of open spaces, 
playing-fields and swimming-pools in relation to solar radiation. 

This brought the Commission to the second part of its work, which 
includes the study of those factors of human environment outside 
the home which determine the living conditions of the ·community. 

8. The report on rural housing and planning drawn up as the 
outcome of a meeting of experts, representing the various national 
committees, held in December 1938,1 which is to be regarded as a 
special contribution of the Housing Commission to the forthcoming 
Conference on Rural Life, deals mainly with rural environment. 

Adhering closely to its programme of work, the Commission, at its · 
meeting held from June 27th to July 1st, 1939, dealt with the study 
-in relation to hygiene-of methods of planning space, methods of 
smoke abatement and of combating dust and toxic gases, methods 
of water-supply and the disposal of sewage and refuse (see report on 
Town and Country Hygiene, page 744). 

9. In accordance with the principles followed in carrying out the 
first part of its work, the Commission considered on this occasion the 
effect upon the human organism of the vital factors in the environ
ment outside the home ; it investigated the value of the various 
methods employed for measuring such factors, and studied the 
methods of planning and sanitary technique best suited to meet the 
physiological needs of individuals and communities. 

• Certain Important problems such as those connected with dampness of· 
dwellings and vermin have not yet been dealt with by the Commission. These 
problems will be discussed at a later meeting. 

• Bull. Htalth Org., 1939, 8, 87-142. 
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10. During the first triennial period of its work (1937-1939), 
the Commission has thus dealt with the problems enumerated 
under paragraphs (a) to (g) of its programme of work (see para

graph 1). 

III. FUTURE WORK 

11. As regards its future work, the Commission, at its first meet
ing, stressed the importance of undertaking special studies on hous
ing hygiene in tropical regions. Other international conferences, 
such as the Intergovernmental Conference of Far-Eastern Countries 
on Rural Hygiene, held at Bandoeng in 1937, also emphasised the 
great importance of this question. 

In view o~ the fact that considerable progress has recently been 
made in the investigations carried out in various tropical areas, the 
Commission considers it advisable to draw up, at a later meeting, 
a report on the problem of housing hygiene and the hygiene of towns 
and rural areas in the tropics. This meeting might be held in 
1940. 

12. The Commission is of the opinion that the work so far accom
plished should enable it to carry out its work systematically, and in 
particular to study point (i)-that is to say, the " definition of 
healthy urban and rural dwellings, as well as healthy cities and 
rural areas (regional types of urban and rural dwellings and of 
urban and rural planning) ". 

A meeting to study these questions might be contemplated for 
1911. 

13. In this connection, the necessity for taking into account 
customs and climatic conditions when defining the rules and stan
dards relating to the hygiene of housing and the hygiene of towns 
and rural areas should be borne in mind. 

1\Ioreover, due account should be taken of demographic conditions 
and, in particular, of the size of families and of age distribution. 
Careful planning is needed to adjust new housing to the increasing 
mean age of the population and to the changing distribution of that 
population according to family size. 
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It should also be remembered that standards are required, not 
only for new construction, but also for the reconditioning of houses', 
both urban and rural. 

In accordance with the principles followed by the Commission, 
account should finally be taken, in preparing plans for dwellings and 
housing, of economic conditions, and more especially the cost of 
construction, rents and the cost of installation in relation to the 
income of the various population groups and budgets of the towns 
and communes of the regions in question. 

It would therefore seem desirable, that, in preparing_ the 1941 
meeting, each national committee should define the rules and stan
dards in question and prepare model plans for urban and rural 
houses and dwellings, and for towns and rural areas, having regard 
to the special conditions obtaining in the various parts of tlieir 
country. 

14. As regards the basic elements for these investigations already 
furnished by the Commission in the course of its work, it should be 
noted that certain of the standards, rules or recommendations 
formulated by it were regarded as provisional. 

At the 1941 meeting, it should therefore be possible also to review 
from the international standpoint the whole of the work already 
accomplished. 

15. The Commission requests its technical secretariat to supply 
the national committees in due course with a draft scheme based 
on the findings reached by the Commission in its reports, to enable 
the work referred _to in paragraph 13 to be carried out on a uniform 
basis. 

16. The Commission's attention has been drawn to the following 
suggestion made to the .1938 Assembly during its examination of 
the housing question (document A.59.1938.111): ". . • that national 
surveys should be made of existing housing conditions and needs 
in relation to a national minimum standard of housing for cities, 
towns and country " •. 

17. It is accordingly desirable that the definitions formulated 
by the national committees and by the Commission should also 
serve for surveys of this kind. · 

The Commission considers therefore that one of its future tasks 
would be to determine the methodology of these surveys, having 



738 HOUSI:-IG A:\"D PLANNING 

regard to the definitions adopted and the various methods of mea
s'urement examined in the course of its work. 

18. Lastly, in 19-!2, the Commission might take up the study of 
point (h) of its agenda concerning questions of organisation, adminis
tration and legislation in relation to the hygiene of housing and the 
hygiene of towns and rural areas. 

19. Concurrently with the study of new problems of the hygiene 
of housing, it is desirable that advances in scientific and technical 
knowledge on matters already considered by the Housing Commis
sion should be reviewed and subjected to detailed consideration by 
groups of experts from time to time. In particular, some mechanism 
to ensure continuity of study and appraisement appears to be 
desirable in regard to questions on which international agreement 
has not yet been possible owing to lack of knowledge. It is hardly 
necessary to point out that housing is a problem which cannot be 
solved for all time ; it will continue to present new features. 

20. The provisional programme of the Commission's meetings 
for the next three years might therefore be summarised as follows : 

1940 : Hygiene of housing and hygiene of towns and rural 
areas in tropical regions. 

1941 : Definition of healthy urban and rural dwellings, as 
well as healthy cities and rural areas. 

Regional types of dwellings and urban and rural 
planning. 

:l\lethods of conducting planning and housing surveys. 

1942 : Questions of organisation, administration and legis
lation in relation to the hygiene of housing and the 
hygiene of towns and rural areas. 

IV. NATIONAL HOUSING Co:\IMITTEES 

21. At its first meeting, the Commission recommended that 
national housing committees should be set up in all countries. Jn 
response to the appeal made to health administrations, a new com
mittee has been set up in Mexico. In other countries-Bengal, 
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Chile, Costa Rica, Greece, Hait~ and Tunisia-the question is still 
under consideration. 

At the present time, the national committees of the following 
countries are co-operating with the Commission : the United States 
of America, the United Kingdom, France, Mexico, the Netherlands, 
Poland, Sweden. 

22. In this connection, the Commission points out once more 1 

that national housing committees offer the best possible organs 
for ensuring extensive and rational co-operation in the fields of 
planning and housing, both in the international and the national 
spheres. It reiterates its recommendation that, in the interests of 
community health, such committees should be set up in all countries 
and that they should be represented in the International Housing 
Commission of the Health Organisation of the League of Nations. 

The Commission strongly recommends that every possible effort 
should be made· by the Secretariat, as well as by members of the 
Health Committee and of the Housing Commission, to draw the 
attention of Governments and pf competent authorities and indivi
duals to the need for ensuring that reliable information in regard 
to advances in knowledge and practice in respect of housing should 
be made readily available in this way. 

It considers that it would be particularly valuable for this purpose 
if the personal visits of the Technical Secretary of the Commission, 
which have greatly contributed to the organisation and development 
of its activities in the past, could be extended to countries which have 
not yet set up national housing committees . 

••• 
The following are statements made by the various representatives 

present regarding the activities of their national committees : • 

23. The British Committee, under the chairmanship of Professor 
Sir Wilson JAMESON, has continued its work of providing a recog
nised, though unofficial, platform for the exchange of views between 
the medical officer of health, the scientist, the town-planning 

• See report, Bull. Htalth Org., 1937, 6, 505-550. 
• As regards the constitution, organisation and activities of the 1\lexican 

Committee, which has recently been created, see document C.H./Com. Hab./99. 
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authority, the architect and the various branches of the building 
and engineering industries which are necessarily concerned with 
housing. Special consideration was given to the subject of daylight 
amenity for dwellings by a sub-committee prior to the meeting of 
experts convened by the Housing Commission at Geneva in June 1938. 

By the circulation of memoranda and personal contacts with 
individual workers, the Committee's central organisation at the 
London School of Hygiene and Tropical Medicine has kept abreast 
of advances in knowledge and practice. From time to time, informa
tion in the form of special reports or reprints of scientific papers has 
been sent by the Committee to the Housing Commission of the 
Health Organisation of the League of Nations at Geneva for the use 
of other national committees, and similarly the reports received 
from the Housing Commission dealing with work in other coun
tries have been circulated to members of the British Committee, 
while the previous reports of the Commission on ventilation, noise, 
and natural and artificial lighting have been used for teaching 
purposes in the post-graduate courSe provided for medical men 
and women studying for the University of London diploma in 
public health. 

24. The French Housing Committee has been engaged on two 
different sets of tasks since the despatch of its previous report on 
organisation, working and activities 1 and the publication. of the 
volume in which the reports of its various sub-committees were 
brought together.• 

On the one hand, it has collaborated with the Housing Commission 
of the League of Nations by preparing a number of reports on 
questions now under study by the latter. 

On the other hand, it has proceeded with and completed the 
large-scale enquiry into the condition of rural housing in France 
initiated in 1936 in accordance with the guiding principles recom
mended by the Health Organisation of the League. That enquiry, 
conducted by M. Vignerot, Chief Engineer for Rural Public Works 
at the l\Iinistry. of Agriculture, with the assistance of the depart
mental health mspectors, the rural public works engineers and a 

1 Bull. Health Org., 1937, 8, 505-550. 
' Hepublique francaise, lllinist~re de Ia Sante pubr . L'Jl b 

France, Paris, lmprimcrie nationale, 1937. Jque . a ilulion en 
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large number of qualified investigators, has resulted in the collection 
of a considerable mass of information which has now been brought 
together in two volumes containing numerous plans and photographs; 
useful information on the health situation and the vital statistics 
of rural areas has also been added. These two volumes represent 
a valuable contribution of interest both to the Housing Commission 
of the Health Organisation and to the forthcoming Conference on 
Rural Life convened by the League of Nations. 

25. The main task of the National Housing Committee of the 
Netherlands is to co-ordinate the activities or" different bodies and 
institutions dealing with the study of housing hygiene and to encou
rage necessary research. 

The Netherlands Centre for Research on Applied Natural Sciences, 
which created the Committee, provided, for instance, funds for the 
Committee on Air Conditioning in Buildings for the employment of 
a skilled engineer who devoted his full time to the work ~f that 
Committee. 

The Committee dealing with the abatement of noise in dwellings 
reported favourable results as regards new constructions of partition 
walls and floors in tenement houses in Amsterdam. The insulating 
capacity of these floors and walls amounted to 62 decibels, or 4 deci
bels more than that of walls and floors of ordinary construction, 
whereas the difference in price was not prohibitive. Definitive 
progress has therefore been made by the Committee in its endeavours 
towards achieving increased comfort conditions in dwellings. 

26. The Polish Housing Committee started its work mainly 
in order to co-operate with the Housing Commission of the League 
of Nations Health Organisation. 

This work is based on the principl~ of co-operation of represen
tatives from all professional groups interested in the housing prob
lem. The Polish Committee, under the chairmanship of Dr. W. 
CuonzKo, former Minister of Public Health, unites thirty members: 
nine medical men, seventeen engineers, and others representing the 
social, economic and administrative viewpoint. 

One of the objects of the activities of the Committee was to 
prepare the reports for the different meetings of the Housing Commis
sion of the League of Nations and to make the official reports issued 
by that Commission widely known. It has also stimulated research ' 
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work within the limits set by the small funds which were at its 
disposal. The chief object is the fostering of the idea of continuous 
co-operation of the difTerent professional groups concerned, which 
is of primary importance if a sound solution of the problem of 
healthful housing is to be found. 

The Polish Committee has therefore decided to constitute itself 
as a permanent Housing Committee. It is hoped that it will function 
in the near future as an Advisory Council of a National Housing 
Research Institute. Since for financial reasons it is impossible. to 
create a new institute, it has been envisaged to create a functional 
unit of the difTerent existing laboratories working on special problems 
of the housing problem and which, if working in accordance with a 
common plan, could solve many problems in relation to planning 
and housing. 

27. The main work of the Swedish Housing Committee consists in 
co-operating with the International Commission of the Health 
Organisation of the League of Nations. 

The Committee is composed of representatives of the various 
bodies and associations engaged in activities in relation to housing 
in the country - for instance, the Social Board, the Medical Board, 
the Bureau for building grants, for co-operative building, etc. These 
activities having been particularly intense during recent years, it 
is deemed desirable that the Committee should be given official 
attributions. 

28. The Committee on the Hygiene of Housing of the American 
Public Health Association was set up in 1936 to serve as the organ 
for the t:nited States ~f the Housing Commission of the League. 

In beginning the work of the Committee, it seemed desirable, 
first of all, to formulate the specific basic health needs which housincr 

. 0 

should subserve; and, in so doing, it was felt important to maintain 
a broad view of health, including emotional-as well as the more 
elementary physical-" wholeness ". The report, first published 
in Hl38, formulates thirty basic principles of healthful housincr, 
with specific requirements and suggested methods of attainme~t 
for each. The principles and specific requirements are believed to 
he fundamen_tal minima required for the promotion of physical, men
tal, ~nd socml health, essential in low-rent as well as high-cost 
housmg, on the farm as well as in the city dwelling. t:ndcr methods 
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of attainment are suggested the more important means by which 
these requirements can be met, without considering in all cases 
alternative means of attaining the same ends. A second revised 
edition of these basic pr~nciples has just been issued (May 1939). 

From the outset, the Committee had planned a series of staff 
investigations into conditions of heating, ventilation, lighting and 
noise which obtain in occupied housing projects and other dwellings, 
in order to check on the adequacy of accepted practice and to estab
lish a base-line for needed improvements. Summer and winter 
investigations of this type have been under way for over a year in 
New_ York City, New Haven, and (in co-operation with the Ten
nessee Valley Authority) at Norris, Tenn. The basic procedures 
and apparatus used are those agreed upon by the League of Nations' 
Housing Commission. These studies are believed to be the first ever 
made in the United States which accurately reveal the basic condi
tions of physical environment which prevail in the home. 

Soon after publication of the report on" basic principles of health
ful housing", the Committee was asked by public health and housing 
groups in several cities to re-express these principles in terms of 
existing slums and blighted areas, in order that there might be made 
available both a yardstick for the appraisal of these areas, in terms 
of healthful adequacy, and a guide to the programmes of demolition 
or rehabilitation which are required of local authorities by the 
U.S. Housing-Act. The Committee is therefore developing a hous
ing survey technique which will classify and rate substandard urban 
housing in terms of the relatively fixed shortcomings of site and 
structure, on the one hand, and the relatively controllable conditions 
of occupancy and upkeep, on the other hand. 

In response to requests from health officials in several localities, 
a study of local sanitary and housing ordinances will shortly be 
undertaken, with a view to encouraging the modernisation of those 

·housing provisions which relate to public health. Also on the 
Committee's agenda for the coming months is a study of overcrowd
ing regulations and of desirable room-occupancy standards. 

13 
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B. TOWN AND COUNTRY HYGIENE 

Earlier reports of the Housing Commission have dealt with the 
hygiene of man's environment inside the dwelling. Following out its 
programme of work, the Commission has since embarked on the study 
of the hygiene of the outdoor environment in town and country. 

The present report comprises the following chapters: 

I. THE HYGIENE OF THE PLANNING OF SPACE. 

II. THE ABATEMENT OF SMOKE, DusT AND Toxic GAsEs. 

III. WATER-SUPPLY. 

IV. SEWAGE TREATMENT. 

V. THE CoLLECTION AND TREATMENT oF DoMESTIC REFUSE. 

As regards the various aspects of rural housing and planning, the 
reader should refer to the report 1 of the group of experts appointed to 
study these questions. 

I. THE HYGIENE OF THE PLANNING OF SPACE 1 

GENERAL CoNSIDERATIONS 

1. The institution of special bodies to study problems of planning 
is evidence of the great importance which the authorities in many 
countries attach to these problems, believing that their solution 
is likely to contribute to the well-being of the people, by providing 
a rational basis for the development of their individual and collective 
life. How the said problems should be solved depends on demo
graphic and climatic conditions, the nature .or the soil, the natural 
resources of the area considered and many other factors. The 

1 See Bull. Health Org., 1939, 8, 87-142 . 
. • Pr?fessor F. J. ADA"."· Cambridge (~lass.), acted as Chairman during the 

dtscusswns on the e questwns. 
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measures planned and adopted in this respect in the various coun
tries are designed to cover, some the whole range of factors governing 
the life of the people, others more especially its economic and social 
or its physical aspects (planning of space). 

2. The planning of space is generally acknowledged to be an 
indispensable part of public policy in all countries. Its object 
is to ensure, both on the national and on a regional plane in town 
and country alike, the rational use of the land for agriculture, 
forestry, industry, commerce, recreation and housing. From the 
standpoint of health, the planning of space should afford both the 
individual and the community the best conditions of work, housing, 
communications and transport, recreation and rest. 

HYGIENIC CRITERIA 

3. · In determining the hygienic conditions which should serve 
as criteria in drawing up plans for houses and dwellings, the Commis
sion took account of the influence exerted by the various factors, 
not only upon the occurrence of disease and the standard of health, 
but also upon the comfort and the physical and mental fitness of the 
individual.l · 

4. Similar hygienic criteria should also be brought to bear in 
establishing urban and rural development plaqs. Thus, from the 
standpoint of health, zoning serves an important purpose, inasmuch 
as . it ensures the rational distribution and growth, according to 
function, of the various parts of whole areas or of urban districts 
(see paragraph 2) by separating, among other things, the residential 
from the industrial districts and thus providing the populations, 
more especially the town-dwellers, with· a sufficiency of space, 
sunshine, light and fresh air of adequate quality, and protecting 
them from dust, smoke and noise.• 

In the planning of residential districts, the trend should be to 
bring the classes together rather than to segregate them. 

~ See Bull. Health Org., " The Hygiene of Housing", 1937, 6, 505-550; and 
"Natural and Artificial Lighting in relation to Housing. and Town Planning", 
1938, 7, 581-608. ' ' ' 

• As regards the physiological needs of man in respect of air, insolation, 
lighting and noise, see the reports quoted above. 
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5. In order to meet all physiological, psychological and practical 
requirements, certain standards are in use in various countries, 
which concern in particular the density of buildings (or of their 
inhabitants) in relation to area, the minimum size of building lots, 
the proportion of the lot covered by the building, the distance 
between houses, the height of buildings and width of streets, and the 
space to be reserved for recreational purposes (in particular, parks, 
green areas, playing-fields and sports-grounds, public gardens, 
allotments, etc.). Experience has shown that the slum has been the 
inevitable consequence of the unrestricted crowding of population. 

6. Architects and town-planners have at their disposal methods 
of measurement for determining the distance between buildings, the 
height of buildings, the width of streets and courtyards, and the 
orientation of houses which, if carefully followed, ensure provision 
of the requisite insolation and natural lighting both within and 
without the dwellings. Such methods, which take account of 
differences in latitude, altitude, and climatic conditions, should form 
a basis for regulations governing the maximum height of buildings 

. in relation to their distance apart. 

7. In its report on insolation and lighting, the Commission has 
already discussed these questions in their bearing upon town
planning. It has defined the rules to be followed in this connection 
in order to provide the desirable insolation and natural lighting for 
the inhabitants. 

It noted, in particular, that in view of the beneficial eiTects of 
sunlight on health, the hygienist is justified in asking that, as far as 
possible, a certain amount of insolation should be available for 
every room ; it ·also took the view that the optimum daylight in a 
room will be obtained when as large an area as possible of the room 
receives direct light from the sky. 

STANDARDS OF DENSITY 

8. The standards of maximum density applied in various coun~ 
tries_vary considerabl~ according to the density of the population 
and Its character-agricultural or industrial-in the various areas 
considered. 
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In England, for instance, it is considered desirable to limit the 
maximum density to twelve houses per acre. This standard is 
regarded as satisfying all requirements in respect of insolation and 
lighting, whilst taking account of psychologic~! needs. It should 
be mentioned that this standard enables a small garden of about 
300 square yards to be attached to each house, thus providing the 
inhabitants with certain amenities and opportunities for occupa
tion and recreation. In rural districts, the desirable standard is 
eight houses per acre.l 

In the United States of America, the " President's Conference 
on Home-building and Horne Ownership " has recommended that 
in single-family districts the density should not exceed eight families 
per acre, and gave its opinion that six families per acre is more 
desirable. Recent experience in the United States indicates that, 
in the case of properly designed groups of row or terrace houses, a 
density of fifteen families per acre is not excessive.• 

· 9. Concerning the density of population in urban districts in 
which blocks of flats predominate, reference may be made, by way 
of example, to the standards advocated by the Amsterdam City 
Public Works Department, which permits in itS plan for future 
development a maximum density of 85 to 110 families per hectare 
in urban areas and 55 to 70 families in suburban areas. In urban 
districts in England, it has been found desirable to change the basis 
for calculating densities from houses to people, and a maximum 
density of 100 persons per acre has been recommended by the 
Ministry of Health. 

It is considered highly desirable that restrictions on population 
density, similar to the examples given in the preceding paragraph, 
should be universally adopted wherever. the danger of overcrowding 
~:ciiits-and particularly in the large cities. 

1 In English examples cited, the" acre " includes local roads but not public 
open spaces other than small playgrounds In the centres of blocks. 

1 These figures are based on the " gross " acre or hectare, which would 
Include sites for schools, churches and other community bulldi.n~ as well as 
roads and local open spaces. · 
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BmLDI:-IG CovERAGE AND SizE OF PLoTs 

10. Other standards are in use in various countries regarding 
the minimum size of building-plots and the area to be built upon 
within each plot. Thu~. in England, for instance, the minimum 
size of plot recommended is 250 square yards given a density of 
twelve houses per acre, 400 square yards given a density of eight 
houses per acre, and 500 square yards given a density of six houses 
per aere. In the United States, provision is being made in an 
increasing number of zoning ordinances for restrictions on the size 
of plots in residential areas. Such restrictions may vary from a 
minimum area of 4,000 square feet per plot in urban areas to a 
minimum of 40,000 square feet or more in exclusive residential 
communities outside the suburban fringe. 

11. In the United States, a number of authorities have recom
mended that, in residential districts, buildings should not be allowed 
to cover more than 40% of the area of the plots, and 25% is consi
dered much more desirable. It is usual for American zoning ordi
nances to include restrictions on the coverage of buildings in different 
districts of a city. The corresponding English standards vary 
according to the height of the buildings and the purposes for which 
they are intended : they range from 25% to 33~% for dwelling
houses and blocks of flats, and from 33~% to 50% for other 
residential buildings. 

SPACES FOR RECREATION 

12. Considerable attention has been given in many countries 
to the open spaces set aside for recreational purposes, and certain 
coun~ries have proposed that the whole of these spaces should be 
planned on a national scale, in order that present and future genera-
tions may enjoy full opportunities for open-air recreation. ____ _ 

After careful study, standards have been set up in these countries 
which determine the area per inhabitant to be set aside for parks, 
public gardens, workers' gardens, sports-grounds, playing-fields of 
various kinds and bathing-beaches. 



HOUSING AND PLANNING 749 

13. In some countries, the standards have been raised consider
ably in the course of the past few years. Whereas in England, for 
instance, the standard for open spaces advocated by certain autho
rities a short time ago was 5 acres per thousand inhabitants. the 
National Playing-fields Association and other bodies are now recom
mending 7 acres per thousand inhabitants, whilst in the United 
States, the standard of 10 acres per thousand inhabitants is more 
generally accepted. The Regional Planning Committee for Greater 
London proposes that, in addition to 7 acres per thousand inhabi
tants to be set aside as sports-grounds and playing-fields, a further 
10% of the area should be reserved for parks, etc. It is interesting 
to note that the practice followed at Letchworth Garden City, for 
instance, is well above this standard, 14.5 acres per thousand 
inhabitants being available in the form of sports-grounds and 
playing-fields. 

The above standard is probably ideal rather than practical-at 
least for large cities-and in London at the present time there is 
probably not more than 1 acre of space devoted to active recreation 
for each 1,000 inhabitants. A more realistic minimum standard 
would probably be 4 acres per 1,000 persons. 

14. In the United States, recent studies have been made of 
standards for recreational facilities and of procedures for their 
application to communities and regions. Standards for outdoor 
recreation areas in new housing developments have been the object 
of careful study by a committee appointed by the National Recrea
tion Congress held in October 1938. This Committee has since 
published a report 1 which provides a sound basis for estimating 
local neighbourhood needs. 

As has been stated by the Committee on the Hygiene of Housing : • 
" The attainment of the purposes indicated requires consideration 
of the reciprocal relations between internal space for social use and 
external provision for recreation. · There should be adequate floor 
area within the dwelling, and _outside space suitable for organised 

• Play Spacu in New Neighbourhoods, National Recreation Association; 
New York City, 1939. 

1 Basic Principles of Healthful Housing (second edition), Committee on the 
Hygiene of Housing, American Public Health Association, May 1939, pages 
16-17. 



750 HOUSING AND PLANNING 

recreation, meeting the needs for different groups and sexes and 
located so as to serve their convenience with the greatest possible 
economy in construction and maintenance. 

" • • . For city-dwellers it has been suggested that the recreation 
area should include a playground within such . distance as to be 
practically accessible, and an athletic field within half a mile of each 
home for the use of adolescents. It is desirable to provide play 
spaces for very young children (separate from those of adolescents) 
within each block or large group of dwellings, so as to facilitate 
parental supervision and minimise traffic hazards." 

15. In preparing its development plan for Amsterdam up to 
the year 2000, the Amsterdam City Public Works Department 
decided, on the basis of a minute analysis of the population and its 
play habits, the character of the sites available and the conditions of 
soil and climate, to adopt standards of 4.5 square metres per inhabi
tant for neighbourhood parks, 4 to 5 square metres for playing-fields, 
1.3 square metres for children's playgrounds, 5 square metres for 
workers' gardens, etc. 

16. Similar standards have been set up in various countries for 
the different age-groups of children and for the schools. 

17. In many countries, the question of providing allotment 
gardens on the outskirts of towns has been given careful attention, 
both because of the health aspects and because such gardens assist 
in providing families of low income with fresh vegetables. 

This movement has been developed in some countries on a larger 
scale, such as by the establishment of subsistence homesteads in the 
United States and what are known as " small-holdings " and land 
settlement schemes in England. The area allotted to each family, 
which might range from 1 to 5 acres, is limited by the size that can 
be worked by one man. In Germany, homestead settlements have 
been developed on a large scale. It is held there that the size of a 
building lot in such settlements should not be less than 400 square 
metres ; in Poland, the figure laid down is from 300 to 600 square 
metr~s ; whilst at Stockholm, the average size of a worker's garden 
is 325 square metres. · 
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GENERAL RULES 

18. It is impossible to generalise these various standards, 
which have to take account of local conditions and especially-as 
regards, for instance, the kind of games and sports to be provided 
for-of the age-group composition of the population and national 
customs. 

As the examples cited show, it is essential that all the factors 
concerned shall be carefully analysed before such standards are set 
up. In view of the universal use of standards based on the percent
age of area which should be reserved for open space or on the number 
of acres, square metres, etc., which should be provided for a speci
fied number of persons, it should be emphasised that such standards 
are useless unless consideration is given to the characteristics of the 
population to be served and to the physical conditions obtaining ' 
on the ·site. Standards which are satisfactory when applied on a 
city-wide basis are often quite inadequate when applied to a 
neighbourhood or residential section within the town. 

It is also important that the preservation of attractive views and 
of areas of natural beauty or historic interest shoWd be given con
sideration in the selection of sites for recreation. 

Certain types of unbuilt-upon areas, such as cemeteries, which are 
sometimes found in densely occupied sections· of large cities, are 
valuable, because they serve as open spaces and as places of medita-
tion and rest. · 

. 19. In this connection, emphasis should be laid on the desira
bility of locating the open spaces in sufficient proximity to the 
inhabitants for whose benefit they are intended. 

Planning for recreation is obviously a problem in city or neigh
bourhood planning, and the optimum size and effective radius of 
indoor and outdoor recreational facilities will greatly influence the 
determination of neighbourhood boundaries. I 

• Ba&ic Principles of Healthful Housing, page 17. 
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EcoNOMIC AsPECTS 

20. In several countries careful consideration has been given 
to the possibility of applying these various standards in practice, with 
due regard to variations in the physical characteristics of the land 
and the distribution and density of the population. In applying 
these standards, consideration should be given to the cost of land, 
means of communication, drainage, sewerage, electric power, etc., 
and plans for future development should be prepared in such a way 
that the maximum amenities should be provided at the lowest 
possible cost. 

21. In this connection it may be mentioned that numerous muni
cipalities in many different countries have acquired vast areas of 
property in connection with well-considered land policies ; this has 
enabled them to lay out public free spaces with a minimum outlay 
so far as the cost of the ground is concerned. 

22. Schemes of outstanding interest have already been carried 
out in many countries in the form of garden cities, satellite towns, 
suburban settlements, green wedges, green belts, natural reserves, 
national parks, bathing-beaches and other free spaces set aside for 
recreational purposes. If the lead given by such schemes is followed, 
populations can be assured of outdoor environmental conditions 
satisfying modern standards of hygiene in respect both of their 
physiological need of air, sun and light and of their psychological 
requirements, thereby counteracting the prejudicial influence which 
the monotony of city life is bound to exert on the outlook of succeed
ing generations. 

PASSIVE AIR DEFENCE IN RELATION TO PLANNING 

23. It is an unfortunate circumstance that in regional planning 
and in providing for the extension of towns, consideration must 
be given to the dangers of aerial bombardment. 

So far as the general effect on planning is concerned, it is fortuitous 
that the tendency of such consideration is to cause dispersion and, 
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unlike the congested condition obtaining in the old walled town, 
calls for the provision of open space and wide and easy means of 
communication and, where possible, the separation and duplication 
of public services. 

II. ATMOSPHERIC POLLUTION BY SMOKE, 
TOXIC GASES AND DUSP 

1. The expansion of industry, the use of coal and the develop
ment of road traffic have resulted in a pollution of the air--especially 
that of cities and industrial districts-which has many dangers and 
drawbacks, both economic and hygienic. Thus in England it has 
been estimated that the total cost to the country caused by the 
smoke nuisance amounts to at least £80,000,000 a year. . 

The problems of atmospheric pollution are highly complex, but 
they have been carefully studied at specialised laboratories, observa
tion stations and institutes and schools of hygiene, as well as by 
national bodies created ad hoc in various countries. 

In the following pages, we shall deal separately with smoke, 
toxic gases and dust, although, in many cases, all three are produced 
simultaneously by the same source, and collectively cause a harmful 
degree of pollution in the atmosphere of residential areas. 

In any comprehensive scheme of planning or zoning (vide Chapter 1 
of the report), the possibility of atmospheric pollution should be 
borne in mind when determining residential and industrial areas ; 
moreover, in some cases, the direction of the prevailing wind may be 
a factor of considerable importance influencing the final decision. 

Dusty industries should not be located in the immediate vicinity 
of large aggregations of houses. 

SMOKE 

2. The smoke which taints the atmosphere of our eities is, in 
most cases, a product of the combustion of coal ; the amount is 

• Chairman : M. E. KoHN-ABRBST, Paris. 
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frequently so considerable that the waste of unconsumed matter 
involved is of great economic importance ; the atmospheric changes 
entailed are, moreover, injurious to the health and to the physical 
and mental fitness of the population. 

In its report on insolation and lighting, the Commission has already 
noted that the resulting loss of light and radiation amounts to from 
10% to 30% in certain towns ; it adds, however, that the effects 
produced require further study, which should have special reference 
to the various wave-lengths emitted by solar radiation and the 
diffuse radiation of the sky. 

· 3. In addition to this, it is held that smoke may lead to increased 
formation of fog and so cause a further considerable reduction in the 
number of hours of sunshine. Thus, the number of hours of sunshine 
in the city of London during the months of December and January 
is only fifteen, whereas at Kew, in the outer suburbs, it is seventy
one. 

l\IETHODS OF MEASURING SMOKE AND STANDARDS 

4. Many ~ethods have been devised for determining the amount 
of smoke in the atmosphere. Among those which are based on the 
principle of air_ filtration,_ we may mention, by way of example, 
Owen's automatic. air-fllter recorder. 

5. Other methods.use the colour or density of the smoke as an 
index of pollution .. ~Among these, the Ringelmann scale is the 
~implest. This method, which consists in estimating the density 
of smoke by means of white cards bearing a criss-cross pattern of 
black lines of different thickness, is used in many· countries ; it is 
applicable only to black smoke. 

6. Standards based on the Ringelmann scale exist in numerous 
countries ; many American cities, for instance, prohibit the discharge 
of smoke of a density above value No. 3 of the scale. In England, 
it is required that the best practicable means be adopted to prevent 
a smoke nuisance, and with this end in view certain maximum times 
for, the emission of smoke from factory chimneys have been adopted 
in Some districts. Thus; in o'ne district, it is permissible for chimneys 
to emit smoke for periods ranging from two to six minutes per 
hour, depending on the size of the plant •. 
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7. _The incomplete combustion of fuel of various kinds leads 
to the production of smoke, and methods for testing the degree of 
combustion have been devised. Thus, the measurement of the 
air-pressure reduction and of the carbon dioxide content of the flue 
gases may serve as an index of the degree of combustion. Several 
instruments have been devised for this purpose, which are based on 
chemical or physical processes, and these enable combustion to 
be kept under constant supervision by means of automatic 
registration. 

METHODS OF SMOKE ABATEMENT 

8. In defining the measures taken to deal with the pollution 
of air by smoke, account must be taken of the fact that domestic 
fires can contribute in no inconsiderable degree to this pollution. 
An improvement in this respect can be effected Ly the use of soot 
interceptors and of grates ensuring the best possible conditions of 
combustion, by the substitution of smokeless coal, coke and heavy
grade oils, gas and electricity for smoke-producing coal or by the 
abandonment of individual in favour of collective heating, as already 
installed in various countries for blocks of buildings, for groups 
of dwellings and even whole cities. 

9. So far as consumption of fuel in industry is concerned, the 
design of furnaces, height of chimn~y flue, choice of the fuel best 
suited to the conditions, adequate draught and skilled stoking are 
among the factors which ensure the best possible combustion and 
thus contribute in a large measure to the prevention of air pollution, 
thereby safeguarding the interests both of manufacturers and of 
the community. 

10. Reference should also be made to the many smoke-consum
ing grates which have been designed during the past few decades, 
especially those with an automatic feed (mechanical shovels, revolv
ing grates, overfeed travelling grate stokers, underfeed automatic 
stokers, etc.). 

1-1. Finally, we may mention various forms of smoke-consuming 
apparatus designed to improve combustion in the grate (air-feed 
apparatus, operating by natural draught, by steam jets, by fans 
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(air-heating) and by either steam jets, or fans ; apparatus supplying 
both liquid fuel and another combustion-promoting agent (steam 
and air)). 

Toxic GAsEs 

12. The toxic gases which pollute the atmosphere are produced 
for the most part by the combustion of coal, by various industrial 
processes, and by internal combustion engines. 

13. To prevent the injury to health that may be caused by the 
toxic or malodorous gases discharged in the course of various indus
trial processes is one of the main purposes of industrial hygiene. 
This is a subject which comes within the purview of the Interna
tional Labour Office, and reference should be made to the numerous 
publications which have been issued on these questions by that 
Organisation. 

These publications also describe the methods of analysis for the 
determination of the various toxic gases and the means to be 
employed to protect both the workers and the vicinity of factories. 
(The use of hermetically closed apparatus, removal of gas by suction, 
condensation in water or suitable liquids, chemical neutralisation, 
saturation, pyrogenous transformation, etc., or a combination of 
these various methods.) 

SuLPHUR DIOxiDE AND SuLPHUR TRIOxiDE 

14. Amoug the gases released by the combustion of coal (which 
may be particularly rich in sulphur), sulphur dioxide and sulphur 
trioxide (S02 and S03) have been the subject of numerous investi
gations. 

These have shown that the sulphur trioxide content of the air is 
usually negligible compared with its sulphur dioxide content, and 
that the destructive action of these gases on vegetation and on 
buildings is usually slight ; though a noticeable effect is produced 
waen it persists over a number of years. It is possible that, in 
sp.eci~l meteorological circumstances (fog, for instance), sulphur 
tnoXJde may be formed in appreciable quantities. 
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15. Standard; have been laid down in certain countries in regard 
to the maximum· allowable acidity of flue gas. These are (in terms 
of sulphur dioxide), for instance, 5 grammes per cubic metre in 
Germany, and 6 grammes in Italy. 

16. Up to the present, no economical method has been devised 
to prevent the pollution of the atmosphere by these gases, except 
dilution with a large volume of air and lise of fuel with a low sulphur 
content, although in some cases the washing of flue gases has proved 
effective. 

· CARBON MoNOXIDE 

17. Among the other toxic gases which may be present in the 
atmosphere, carbon monoxide may be mentioned. The air of 
numerous towns has been extensively tested in regard to its content 
of carbon monoxide produced from the exhaust of motor vehicles. 
When the findings are viewed as a whole, it is found that the 
content in question varies considerably according to traffic density, 
but that, in city streets, it does not exceed 0.2 per thousand. 

Although the values thus recorded give no cause to fear acute 
intoxication by carbon monoxide, its presence together with mal
odorous and irritati,ng fumes from the exhausts of motor vehicles 
must be regarded as deleterious from the standpoint of health. 

18. It appears from investigations undertaken in certain towns 
that the degree of carbon monoxide saturation of the hremoglobin 
found in persons who have spent many hours in places where the 
motor traffic is very dense (policemen on point duty) amounts, in 
certain cases, to 20%-30%. In such cases, the possibility of ill 
effects cannot therefore be dismissed. 

19. High percentages of carbon monoxide have been observed 
in certain road tunnels and in garages, and special measures should 
be taken under such conditions to limit and control the concentra
tion of the gas in the interests of health. 

The public should be ·more generally aware of the serious ·risk 
of carbon monoxide poisoning occasioned by allowing motor-car 
engines to run in a garage with closed doors. Many fatalities from 
this cause have been recorded. 
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20. In order to make possible the comparison of data collected 
in various countries, it is necessary that some international agree
ment should be reached with respect to the method or methods 
which may be employed for the measurement of the concentration 
of carbon monoxide in the air. 

DusT 

21. The dusts contained in the surrounding air are of very 
varied origin. Those produced by factories, by the combustion 
of coal in the form of fly ash, the wear and tear of road surfaces and 
motor vehicles, as well as refuse of various kinds (especially sweep
ings), contribute in large measure to the pollution of the atmosphere. 

22. As regards the dust produced in the course of industrial 
processes, reference should be made to the remarks contained in 
paragraph 13 of this chapter. 

23. Among the measures to be adopted for the protection of 
workers and of the vicinity of factories, a description of which will 
be found in the publications of the International Labour Office, 
mention may be made of the use of closed apparatus, the collecting 
and exhausting of dust by mechanically operated ventilators, the 
removal into collectors of various kinds, dust-chambers, cyclone 
separators, water separators-with floats or water-jet devices, or 
felt filters, electrostatic precipitation, etc. 

THE EFFECTS oF DusT ON HEALTH 

24. Industrial hygiene has also supplied valuable information 
regarding the effect produced on the organism by the inhalation 
of dust in large quantities, as observed in the form of lung aiTections 
(pneumoconioses). 

We know very little, however, of the influence exerted by the 
slight amount of dust commonly found in the air under ordinary 
~nvironmen.ta~ conditions. The information given on this subject 
1s usu~ll! h~1ted to the statement that this amount of dust may 
cause IITitatwn of the naso-pharingeal and tracheo-bronchial mucous 
membrane, which may, in turn, facilitate infection. 
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25. The pollen and other like ingredients contained in dust 
may also induce allergic conditions (hay fever, asthma, etc.). 

26. It is generally agreed that our knowledge of the part played 
by dust as a vehicle of pathogenic organisms is somewhat meagre. 
Most of the research from which it has been derived has indeed been 
carried out by a bacteriological technique dating back many years. 

27. The current doctrine evolved on the basis of this research 
is that pathogenic organisms of various kinds may survive occasion
ally in dust, but that the great majority die fairly quickly as a 
result of desiccation, insolation and other influences. 

28. It is highly desirable that this research work should be taken 
up afresh with the help of the new methods recently devised for the 
determination of the bacterial content of the air (in dust or droplets), 
in order, among other things, to throw light upon the epidemiology 
of infectious disease of naso-pharyngeal origin. Judging by the 
experimental work already undertaken in this field, more particu
larly in the United States, it seems likely that the further prosecu
tion of this work would also open up new possibilities of prevention. 

METHODS OF MEASUREMENT AND STANDARDS 

29. The number of methods devised for the purpose of detecting 
and analysing atmospheric dust is considerable. They have been 
described in recent publications, and there is hence no need to dwell 
upon their details here. Among widely used devices, we may 
mention the " settlement dust counter ", the " automatic air
filter recorder " already mentioned above, the jet d:.~st-measuring 
apparatus and funnel-gauge, all of them designed by Owens, the 
Greenburg-Smith impinger and the thermal precipitator of Green 
and Watson, the konimeter of Kotze, as well as the measurement 
of dust on slides. 

30. Certain methods have also been suggested for the sampling 
of gases in flues. Among these, there are some which use tubes 
through which the grit is sucked, and then blown into filters by 
ventilating fans. Simple devices have also been recently described 
in the form of small cyclones, which are suspended in flues and give 

14 
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a semi-automatic quantitative determination of the fly-ash content 
of gas and smoke (fER LINDEN). 

31. In some countries, standards have been set up in regard to 
. the maximum allowable dust content of flue gases discharged into 

the outside air. 
Here, as in the case of the other standards mentioned in this 

chapter, much still remains to be done. 

METHODS OF DusT ABATE~IENT 

32. Since dust settles within a radius which is proportional 
to the height from which it falls, the height of chimney flues is an 
important factor in its dissipation. It is held by some authorities 
that the height of the chimney should be two and a-half times that 
of the boiler-house or factory building if down draughts taking 
dust and fumes to ground level in the vicinity are to be avoided. 

Again, in order to prevent the pollution of air by the dust issuing 
from chimneys, dust intercepting devices, either static or dynamic, 
dry, damp or electric, have also been designed (see paragraph 23 of 
this chapter). 

33. To these devices for the prevention of air pollution there 
should be added the measures applied in the construction, surfacing, 
upkeep and cleansing and watering of roads and streets, as well as 
all other means of promoting environmental cleanliness in town and 
country (see also Chapter V). 

34. In conclusion, it may be said that, despite all the efforts 
made to prevent the pollution of the atmosphere by smoke, toxic 
gases or dust, the reports published by the authorities of certain 
countries show that much still remains to be done. From the 
standpoint of modern hygiene, which regards pure and fresh air as an 
indispensable pre-requisite for the physical and mental fitness of 
the population, it is desirable that these efforts should be still further 
developed, both in the sphere of research and on the practical plane, 
and that all available educational, propaganda and legislative 
resources should be utilised to the full in view of the influence of the 
atmospheric environment on health. 
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III. WATER-SUPPLY1 . 

GENERAL IMPORTANCE OF WATER 

1. In view of the manifold purposes for which it is used in nutri
tion, individual and collective hygiene, agriculture, pisciculture, 
industry, navigation, recreation and fire fighting, water is one of 
the most valuable of natural resources, and one of the basic elements 
of all civilisation. 

2. Recognising its unique importance, many countries have 
contemplated a comprehensive planning of their water resources on 
a national scale, and have set up central bodies with a network of 
peripheral institutions to study the problems connected with these 
resources and their utilisation. 

3. From the standpoint of hygiene, water is of importance as 
one of the essential factors of nutrition, and the obvious basis of 
individual and collective cleanliness ; it also affords the population 
many recreational possibilities. On the other hand, as a vehicle 
for pathogenic germs, it may constitute a source of grave danger to 
public health. 

4. For these various purposes, water should therefore possess 
qualities which satisfy all the requirements of hygiene. In many 
regions, however, the increasing density of population, the growth 
of towns and the expansion of industry have led to the contamina
tion of the subsoil water, streams and rivers, lakes and ponds. The 
measures applied to supply the public with pure water have there-

. fore had to be supplemented by suitable arrangements for the 
disposal and purification of the wastes produced by urban centres 
and industrial undertakings. 

METHODS oF SuPPLY oF WATER 

5. On the administrative side, there is a decided need for water 
requirements to be considered on a broad basis. On the one hand, 

~~:Sir William SAVAOB, Taunton (Somerset). 
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the subject should receive consideration nationally as regards 
available water sources and their distribution and utilisation ; and, 
on the other, the authorities responsible for the provision of the 
water and its control should have sufficient financial resources to be 
able to plan water schemes for large areas and to be able to carry 
them out. 

At the same time, there is need, especially in some countries, to 
educate the people to appreciate the supreme value of pure and 
adequate water and to demand its provision. In rural districts, 
large-area schemes which spread the water charges are valuable 
means to facilitate a demand for water. 

6. The wide experience acquired during the past few decades 
in the field of public health engineering makes it possible to define 
with tolerable accuracy the methods to be followed in order to 
supply the public with water satisfying all the requirements of 
hygiene. These methods involve the careful choice of the water 
to be distributed, the construction on sound lines of the impounding 
and collecting system and of the treating and distributing plant, 
the protection of the water against contamination from the source 
to the point of consumption, and strict and permanent supervision 
and control of the water and of the whole water-supply system. 

7. All these measures require close co-operation between the 
hygienist, the geologist, the engineer, and continuous collaboration 
hctween the water-supply service and the public health administra
tion, as well as specialised training for the analytical laboratory 
and water-supply service stafT, in order to fit them thoroughly 
for the work they have to perform. In many countries, the class 
of specially trained public health engineers has rendered invaluable 
service in these branches of work. 

8. With so many agencies concerned, it is necessary to define 
with precision the responsibility of each official and to make it clear 
who is ultimately responsible for maintaining the requisite standard 
of purity. 

9. Frequent supervision by competent sanitary experts is 
required of the catchment area of every water-supply. Special care 
is required when the water is derived from strata which are liable 
to be fissured and where, in consequence, contaminated material 
may travel long distances without natural purification. 
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10. Many public health services have laid down standards to 
be applied in the construction of cisterns and wells and collecting 
basins and have drawn up regulations to protect the drinking-water 
from contamination from various sources. Standards have also 
been established in several countries in regard to the materials to 
be used for the construction of piped water-supply systems. 

11. In rather a different category as measures of protection 
against water-borne diseases may be included steps to maintain 
the general cleanliness of a country, especially that of the areas and 
places from which the water is drawn, whether it be obtained from 
underground sources, or from large reservoirs, or is impounded 
behind dams or otherwise derived from surface water. 

The methodical sterilisation or destruction of the excreta of 
persons suffering from infectious intestinal diseases, systematic 
action against germ-carriers, and the removal and adequate treat
ment of liquid sewage and solid refuse in town and country are of 
great importance in this connection. 

12. It is indispensable that the drinking-water supply system 
should be sufficiently separated from any sewage disposal system. 
Defects of construction and lay-out giving rise to intercommunica
tion between the water-supply system and sources of water of a 
lower standard of purity, or even the sewerage system, have fre
quently caused epidemics and should be absolutely avoided. 

13. All repair or other work carried out in connection with 
water-supplies requires skilled supervision in relation to the risks 
of possible contamination and the personnel engaged in such work 
also needs careful supervision. 

Pt;RIFICATION OF \VATER-SUPPLIES 

14. Local conditions may provide a supply of water which is 
pure in its natural state and very little liable to any risks of harmful 
pollution. In other areas, only water contaminated or liable to 
contamination is available. In a third group, the water available 
is of high purity but is liable to contamination, possibly only perio
dically, from sources not readily removable. A pure uncontami
nated supply is the hygienist's aim, taken wherever possible from a 
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naturally pure source, but, in every case where there is known 
pollution or liability to pollution, some method of treatment of the 
water is necessary before distribution to make it pure and bacterio
logically safe. 

15. · Modern technical science provides for this purpose, economic 
and effective methods in the form of storage and settling processes, 
slow or rapid filters (with or without coagulant) and the use of 
chemical agents such as chlorine gas, hypochlorites, ozone, etc. 

16. These methods need stringent supervision and technical 
control, including the control of filtration, repeated bacteriological 
analyses, and constant watchfulness in regard to the efficient opera
tion of the process. 

17. The use of water-disinfection metbods, which modern tech
nical science has brought to a high level of perfection, is recom
mended in all cases where there is any doubt as to the safety of 
the supply. 

18. Where methods using chlorine are applied, routine chemical 
analysis and the permanent recording of the results by automatic 
or other means are essential, in order that a constant check may be 
kept on the efficiency of the chlorination. 

19. The disadvantage attaching to the method of chlorination 
imperfectly applied that a disagreeable flavour is sometimes 
imparted to the treated water can be avoided by the use of chlora
mine or other agencies or by correct dosage. 

20. There are also numerous processes for treating water in 
order to correct the colour, remove unpleasant tastes and smells, 
neutralise .acidity, take away the hardness, eliminate the iron and 
manganese and the sodium and magnesium chlorides, or demineralise 
it altogether. 

21. One or more of these processes may often be required to 
ml!ke the water fit for human consumption or other practical and 
technical uses. Their application will mainly depend on their cost 
and ease of application as compared with the gain in palatability 
or in usefulness for the technical and industrial purposes for which 
water is intended. 
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STANDARDS OF QUANTJTY 

22. The consumption of water depends upon many different 
factors such as climate, customs, the level of civilisation, the require
ments of industry and of public services, and the cost involved. 
Wide differences are therefore found to occur in this respect between 
various countries, between various parts of the· same country and 
between the various districts of the same town. Recent develop
ments, many of which have special reference to housing require
ments, have materially increased the consumption of water. 
Amongst these may be enumerated the installation of baths in newly 
constructed houses, the provision of a water-carriage system for 
excretal disposal with flushing cisterns (capacity usually 2 gallons) 
for each water-closet. the installation of water-taps in the houses 
themselves instead of water being. obtained only from stand-pipes 
placed in the streets, the more extensive use of piped water for fire 
control with provision of fire hydrants, and the increased usage of 
water for general purposes due to a higher standard of cleanliness. 

23. Figures of daily per caput consumption vary greatly in 
different towns and in villages, and no definite standards of require
ments can be laid ·down. Broadly, however, it may be stated 
that provision should be made as a minimum for 270 litres (60 
gallons) per head per day in large cities, scaling down to 120 litres 
(26.6 gallons) for village supplies. These figures do not allow for 
any material wastage from leaks but refer to amounts available 
for actu.al use. 

24. In view of the various purposes for which water is required 
-i.e., domestic uses, agriculture, trade industries and the public 
services-these must be regarded as minimum figures, and it is 
desirable that water should be available in abundance, or at all . 
events in adequate quantities. 

25. Increased modern needs for water both per head and to 
supply an expanding population are causing, in a number of areas, 
difficulties as regards supply. In this connection, measures to 
conserve water and to prevent waste merit consideration. Restric
tion of water for household purposes is undesirable on hygienic 
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grounds, but appropriate measures should be taken to avoid wastage. 
In England, it is considered desirable to sell water for industrial 
and agricultural purposes on a basis of the amount used, controlled 
by meter. In France and the United States, it is held ~o be sound 
policy to extend this plan to cover domestic use. Public water
supplies should have taps of the stop-tap type and measures against 
leakage should be enforced. In some countries, stress is laid upon 
the use of shower-baths instead or ordinary soak baths, as these use 
·much less water. More use might be made of rain-water for general 
f1 ushing purposes. 

26. The use of rain-water for drinking purposes is occasionally 
unavoidable for individual houses in some places, where it is the 
only available source of supply. Provided the rainfall is adequate 
and sufficiently spaced to yield enough water with reasonable 
storage, such a source is not objectionable. Necessary conditions 
are that the storage should be adequate (1,000 gallons for an average 
household), that the tank must be of material which is impervious 
and not acted upon by the water, that the stored water should be 
protected from contamination and, if possible, that a device should 
be installed to reject the first water falling on the collecting area. 

METHODS FOR THE CONTROL OF THE PURITY OF \VATER-SUPPLIES 

27. So far as the purity standards of drinking-water are con
cerned, it is essential that it should be entirely free from pathogenic 
organisms, free, except in traces, from poisonous substances (lead, 
arsenic, fluorine) ; it should also be colourless, odourless, tasteless 
and free from turbidity, and its temperature should, if possible, be 
low, whilst its content of certain chemical substances, especially 
lime, iron, manganese and other salts, should not exceed certain 
limits. 

28. While it is generally acknowledged that we do not, so far, 
possess a reliable test for the presence in water of the bacteria of 
typhoid fever or other pathogenic germs, laboratory methods 
(chemical, biological, physical and especially bacteriological) can 
nevertheless provide valuable evidence of the degree of pollution 
of water by human and animal excreta. 
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. 
29. For purposes of analysis, laboratories have numerous methods 

which have reached a high level of perfection. Certain standard 
methods have been recommended in various countries by the health 
authorities or by other bodies such as the American Public Health 
Association. 

30. Under methods of control must be included reliable and 
careful supervision of the sources of supply and the whole water 
system by a reliable expert. This supervision is required, not only 
at the initiation of the supply, but must be continuous. In this 
way, many actual or possible sources of pollution can be recognised 
and removed. It is also of the greatest importance in connection 
with the interpretation of unfavourable bacteriological examinations, 
the significance of which can often be assessed by a detailed study 
of the sources of supply and the possibilities of some local contami
nation. Efficient topographical control must be placed in the first 
line of protection. 

BACTERIOLOGICAL INDICES AND STANDARDS 

31. Indications have been supplied by certain public health 
authorities for guidance in the interpretation of the-results obtained 
by the application of the various methods of analysis. While 
various procedures, such as agar plate counts at different tempera
tures, the determination of streptococci and other special organisms, 
have their utility, general experience indicates that the B. coli (using 
the term rather widely) estimation is by far the best index of 
undesirable bacterial contamination. 

The correct utilisation of this estimation is a matter of considerable 
complexity and, in particular, is markedly affected by the type of 
water under examination. The implications of these and other tests 
are fully discussed on the publications indicated below.1 For the 
purposes of this report, it may be pointed out that bacteriological 

• See U.S.A. Treasury Department Standards for Drinking-water supplied 
to the Public by Common Carriers ( 1925); Standard Methods for the E:r:aminalion 
of Water and Sewage (American Public Health Association, New York, 1936); The 
Bacteriological E:r:amination of Water-supplies, H • .M. Stationery Office, London, 
1939. These reports enumerate definite standards as regards B. coli, and should 
be consulted. 
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examinations are of the utmost value in controlling and safeguarding 
the purity of individual supplies, but considerable experience is 
necessary for their interpretation, and they reach their greatest 
value when elucidated in the light of the known topographical and 
geological features of the particular supply under consideration. 

They are of equal value for controlling the efficiency of chlorina
tion and other methods of water purification. 

CHE)IJCAL PROPERTIES AND INDICES 

32. While the more sensitive bacteriological methods have 
largely replaced chemical examinations as a test for purity, the latter 
are still required for certain purposes. \Vhen a new supply is under 
consideration, a chemical examination is essential to determine 
general palatability and quality, the presence of undue organic 
matter, the hardness, if mineral constituents with undesirable 
properties are present in objectionable amounts, the actual presence 
of harmful minerals such as lead, zinc or arsenic, and whether the 
water has any corroding action upon lead or other materials with 
which it is likely to be brought into contact. In addition, chemical 
analysis is of special value to detect remote ground-water pollution 
which may subsequently become immediate. In special cases, 
chemical analyses may be required to investigate some abnormal 
taste or smell which has developed. Such analyses may also be 
required in connection with purification processes, such as an esti
mation of the amount of organic matter in relation to chlorination. 

33. In practice, a distinction needs to be drawn between consti
tuents, such as chemical salts giving a high degree of hardness, 
which are undesirable, and others, such as the presence of lead, zinc, 
etc., which must be rigidly controlled and maximum limits pre
scribed. 

WATER OF SwmmNG-BATHS AND BATHING-BEACHES 

34. Control, both by supervision and by laboratory methods, 
is required to test the quality of the water in swimming-baths and 
to some extent for bathing-beaches. 
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35. In recent years, great improvements have been made in the 
construction and design of swimming-baths. Standards have been 
lb.id down by certain authorities as regards both the quantity and 
the quality of water to be used. I 

36. To guard against the dissemination of infectious diseases, 
regular testing of the water by chemical and bacteriological analyses 
is essential. In order to attain the necessary degree of security in 
this respect, effective. methods of circulation, together with aeration, 
filtration, precipitation, alcalinisation and, especially, disinfection 
by chlorine, ozone and other agencies, have been developed and 
recommended for general use. 

GENERAL 

· 37. Several decades of unremitting work in the field of public 
health have led to considerable progress in various directions. In 
many countries, the infectious intestinal diseases which were for
merly widespread among the population and caused much fatal 
sickness have now practically disappeared, thanks, more especially, 
to the introduction of supply systems capable of furnishing pure 
drinking-water. 

38, An increased realisation of the value of water has resulted 
in its much more extended use. Running hot and cold water in 
dwelling-houses connected with a bath or shower-bath and with 
appliances permitting of the rational use of hot water for domestic 
and laundry purposes has thus become one of the customary 
amenities of urban and even of rural life in many countries. 

39. At the same time, there are still many districts in which 
modern scientific and technical knowledge has not yet been turned 
to practical account. The improvement of the water-supply of 

1 The standards of the American Public Health Association, which have 
been adopted In other countries, require that the total number of persons using 
a swimming-pool during a given period should not exceed twenty per thousand 
gallons of pure water delivered Into the pool during that same period. 

The establishment of such standards will obviously depend upon the state 
of cleanliness and educational level of the populations concerned, the facilities 
available to them for cleaning themselves before using the pool and other 

· factors of a similar character. 
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populations will therefore continue to occupy a foremost place in 
the public health policy of many countries, and merits most detailed 
and careful consideration. • 

IV. SEWAGE TREATl\IENP 

DANGERS CAUSED BY EXCRETA AND OTHER 

LIQUID SEWAGE 

1. Human and animal excreta may constitute a danger to 
public health, inasmuch as they are liable to transmit infectious 
diseases, whether these be caused by bacteria, by protozoa, or by 
worms. The risk of transmission of some of these diseases can be 
still further increased by the breeding in large numbers of flies and 
other insects. 

2. The contamination of the subsoil and surface water by excreta 
and ·other liquid sewage constitutes another very serious danger of 
transmission. The risk of contamination in these various ways 
depends upon the frequency of particular contagious diseases in the 
area considered. 

Great harm has been done to streams, rivers and other surface 
waters in various parts of the world as a result of industrial develop
ment and the concentration of population. This has led to the 
tainting of sources of drinking-water, the pollution of spaces reserved 
for bathing, injury to fisheries, and the contamination of the water 
used for domestic, agricultural and industrial purposes. 

GENERAL PRINCIPLES TO BE APPLIED IN 

GUARDING AGAINST THE VARIOUS DISADVANTAGES 

AND DANGERS 

3. Thanks to the scientific research carried out by the specialised 
l~bor~tories of various !countries, under the auspices of the orga
nisations concerned with such problems, great progress has been 

' Chairman : M. H. J. N. H. KESSENER (The Hague). 
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made since the middle of last century in removing the dangers of 
sewage and the objectionable characteristics resulting therefrom 
in town and country. The methods of treatment and removal of 
objectionable matter which are applied for this purpose must be 
suited to the particular conditions encountered, which may range 
from the most primitive-those of the isolated dwellings in the 
primreval forest-to those of highly industrialised and crowded 
areas in which full treatment of the sewage is applied. 

4. The mechanism of the best methods of treatment so far 
known is based in the main on two fundamental principles-i.e., 
that of processes leading up to the filtration, fermentation or decom
position of the organic matter in the soil, and that of the processes 
which operate in the self-purification of rivers and other surface 
waters. 

GENERAL HYGIENic RuLES 

5. Most public health authorities have issued guiding instructions 
and have laid down standards for the removal and treatment of 
excreta or other liquid sewage which are adapted-so far as both 
individual and collective processes are concerned-to the special 
conditions encountered. 

The hygienic principles which are enunciated in this connection 
are designed more especially to prevent the contamination of the 
surface of the soil, the pollution of sources of drinking-water and 
the breeding of flies and other insects, and the occurrence of smells 
and other nuisances. 

6. Since the choice of standard processes for a given region 
depends largely upon the geological configuration of the soil, close 
co-operation between the hygienist, the planner, the sanitary engi
neer and the geologist is essential. This is equally necessary for 
the application of rules of hygiene to the various installations, 
especially those designed to protect sources of water. 

7. For the purpose of testing the efficiency of the various pro
cesses from the standpoint of hygiene, in regard more especially to 
surface and ground water pollution, laboratories have at their dis
posal the whole range of methods which have already been men
tioned, and which may be used to determine the degree of water 
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pollution by human excreta. Some of these methods have been 
developed for the special purpose of following the treatment of 
sewage through its successive phases, and to this we shall revert 
in due course. 

INDIVIDUAL METHODS 

8. In the rural areas ~f the tropics, primitive pit latrines are 
used. Among these, the so-called bored-hole Java type is becoming 
more and more common. 

9. Elsewhere, in the agricultural districts, certain types of 
latrine, especially pit latrines of cheap and simple design, have been 
recommended by the health authorities. In yet other regions, peat 
and earth closets have proved serviceable. 

10. In many tropical regions and, for the matter of that, in others 
as well, methods of treating excreta have been evolved, after careful 
research, which bring" composting " processes into play (e.g., the 
so-called " Indore " method). Such systems operate by means of 

_ aerobic and anaerobic decomposition, and consist in mixing human 
excreta with the soil simultaneously with other domestic and agricul
tural waste. These methods have the advantage of furnishing a 
product which is rich in humus and can be utilised for agriculture, 
provided they effect a sufficient reduction of the number of patho
genic bacteria as well as of ankylostoma eggs. 

11. In· many countries, the public health services have under
taken, through their sanitary engineers, to organise and watch over 
the construction of these sanitary installations and to supervise 
their operation. 

Such supervision, exercised by competent officers, is essential 
when the plant is one which has to be emptied and requires perio
dical inspection, such, for instance, as septic tanks and chemical 
action tanks. 

12. In the case of isolated dwellings having sufficient water, 
settling tanks, with or without sludge digestion chambers, with 
several compartments have been recommended in combination 
with bacterial contact beds or with a system of subsoil irrigation. 
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Such systems also require competent supervision; exercised by the 
health authorities if possible, and extending both to their construc
tion and to their operation. 

CoLLECTIVE METHoDs 

13. Very great progress has been made in the past thirty years in 
the development of collective processes for the treatment of sewage 
and industrial effluents. 

14. Many towns on the sea coast or on the shores of large estua"
ries, rivers or lakes discharge their sewage, untreated, directly into 
the water. This method involves a danger for health, in case 
sewage is discharged in the vicinity of bathing-beaches, shellfish 
beds, etc. Purification should be applied with chlorination, or 
measures should be taken to prevent the entrance of sewage into the 
zones concerned, allowance being made in this connection for the 
effect of winds and currents. 

15: Elsewhere, it has been found possible to increase the self
purifying capacity of the rivers and streams used to carry away 
sewage by erecting dams and laying out reservoirs and artificial 
fish-ponds. In order to avoid the progressive accumulation of 
periodically discharged sludge in the lower reaches of the stream, it 
is desirable that the sewage should be settled first. 

16. Direct discharge into the soil is the oldest of the methods 
at present in use for the treatment of sewage. This method is 
carried out either by some form of intermittent filtration or by 
surface irrigation, involving the distribution of the sewage over the 
fields by trenches or by sprays, oi: else by subsoil irrigation. Vege
tables grown on this soil should be cooked before use. 

This system has the advantage of turning to account the fertilising 
value of sewer effluents for purposes of agricultural production and 
of helping to maintain the ground-water level. 

17. Many purification processes have been devised to enable 
sewer effluents to be discharged into rivers and streams and other . 
surface waters without causing pollution. The measures to be 
applied depend on the capacity of the rivers into which the sewage 
will be discharged. 
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The first stage in the treatment of sewage consists in the elimi
nation of large solids by screens, and of grit and suspended matter 
by settling tanks. These measures are also necessary as a pre
treatment where complete purification is required. 

The removal of suspende-d matter through sedimentation was 
assisted, during the second half of the last century, by the addition 
of chemicals. 

\Vhereas the use of chemical treatment has since then become 
less frequent in most countries, it has spread extensively again in 
the past decade among the sewage treatment plants of the United 
States. Such a method may have its advantages in some well 
defined cases, especially when the sewage contains certain industrial 
effluents. 

18. After the sewage has passed through grit chambers, screens 
and settling tanks, it may have to be freed from colloidal and dis
solved organic matter. For this purpose, recourse is had, in many 
places and especially in Great Britain, to the artificial methods of 
biological oxidation which imitate the oxidation processes occurring 
in sewage discharged direct in to the soil. 

Two main types of artificial fllters are utilised in this connection : 
the contact beds, which are nowadays used in a few places only, and 
trickling or percolating filters with or without artificial draught or 
with recirculation of a part of the effluent. 

19. The activated sludge method, which is twenty or twenty
five years old, is nowadays widely used in sewage treatment plants 
in many parts of the world. In this process, the sewage is stirred 
and aerated through previous mixing with aerated (" activated ") 
sludges. Several methods are in use for the aeration and stirring 
of the mixture of sewage and acti' a ted sludge. By such pro
cesses, particularly well-purified terminal effluents can be obtained. 

The sludge of all kinds obtained in the sewage plants requires 
special treatment. The methods advocated for the purpose are of 
very different kinds. They are based upon the fermentation or 
digestion of the sludge, on its desiccation in pools and basins, or by 
centrifugation, filtration and heating, or on its modification by the 
action of chemical substances. 

The products thus obtained are either discharged into the sea, 
or burned, or used as agricultural fertilisers. Certain methods, 
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especially those which involve mixing with solid, domestic or agri
cultural refuse, are designed to increase the proportion of humus in 
such products, thereby improving their fertilising properties and 
making them suitable for use in· agriculture. 

20. Much progress has been made in the treatment of industrial 
effiuents. Here, it is especially important to avoid or reduce the 
loss of valuable raw material and to recover that which is carried ofT 
with the waste waters. Consideration of these complex questions 
calls for a thorough knowledge of the manufacturing processes 
_concerned, and frequently requires the installation, by factories 
themselves, of specialised laboratories, which are aiso called upon 
to supervise the efficient operation of such methods of treatment 
as may ultimately be found necessary. 

21. As regards ·the methods to be employed, such industrial 
effiuents can frequently be treated by mixing them with the ordi
nary sewage and subjecting them to processes of purification by 
sedimentation, or to chemical or biological treatment, or a combina
tion of several such methods. 

In view of the detrimental effect of certain industrial effiuents 
on the self-purification process, it frequently becomes necessary 
to treat them separately and subject them to elaborate forms of 
treatment, if they are to be discharged into rivers and streams 
without causing pollution. 

22. A large variety of methods of purification and combinations 
of processes are in use in the various countries of the world. The 
extent to which they are severally employed in different countries 
varies considerably according to historical development and special 
conditions. 

23. The method of sewage treatment which is likely to prove 
most effective in a given district can only be ascertained after due 
consideration of all local conditions and requir~ments and of the 
comparative cost of the various systems with respect to lay-out of 
plant and upkeep. . 

The climatic conditions, temperature, height above sea level, and 
rainfall, and the composition of the sewage as determined by the 
prevailing diet of the population and other local habits, as well as the 
local industries, are factors of which special account must be taken. 

15 
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STANDARDS OF PURITY FOR SEWAGE 

24. Certain standards have been set up defining the degree of 
purification to be attained by sewage when it has to be treated 
before discharge. 

1be rate of dilution of the sewage effiuent in the water which 
carries it away has frequently been taken for the purpose ; the 
practice of taking this value as an index of the treatment required is, 
however, falling more and more into disuse at the present time, it 
being essential to take account of other more important factors, such, 
for instance, as the pollution to which the carrying water has been 
previously exposed. 

25. The decomposition of organic matter in the process of self
purification of streams depends largely upon the content of dissolved 
oxygen in the water and of re-aeration ; the greater the quantity 
of organic matter, the greater will be the oxygen demand for its 
complete oxidation. 

The oxygen content, as well as the biochemical oxygen demand, 
of the water are hence valuable criteria of the degree of pollution 
and of the necessary purification. 

26. Such standards 1 are applied in various countries ; thus, the 
Royal Commission on Sewage Disposal, of Great Britain, is of 

1 German authors, for Instance, define the oxygen demand of water of 
different degrees of purity as follows (determined as above) : 

Per litre 
Milligrammes 

Very pure stream o o o o o o o o o o o o o o o 0 o o o o 0 0 0 0 0 0 0 0 Less than 1 
Pure stream o o o o o o o 0 o 0 o o o o o 0 o o o o o o o 0 o o o 0 0 0 0 0 0 1 to 2 
Practically pure stream 0 o o 0 o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 • 2 to 2o5 
Stream of average purity o o o o o o o o o 0 0 0 o 0 0 0 0 0 0 0 0 2o5 to 3. 7 
Stream of doubtful purity • 0 o o. o 0 •• 0 ••• 0. 0. 0.. 

0

3.7 to 5 
Impure stream ...• o •••• o o o •• 0 o o 0 0 •• 0 0 •• 0 • • • • 5 to 10 

For comparative purposes, we give hereunder approximate figures showing 
the relative efficiency of the various methods of treatment In terms of the 
resulting reduction of oxygen demand : 

Screen ... o o. o o o 0. o 0 o o. 0 0 0 0 0 0 0 0 0 0 0 0. 0 •• 
0 0 0 0 0

• 

Settling tank o o 0 o o • o • 0 0 0 0 0 0 0 0 0 •• 0 0 
0 0 

• 
0 0 0 0 0 0 0 0 

Chemical treatment o o 0 • 0 0 0 0 0 0 • 0 0 0 
0 0 0 0 

• 
0 

•• 
0 0 0 

• 

Percolating filters 0 o o 0 0 0. 0 0 0 0 •••• 
0 

0 0 
0 

• 
0 0 0 

••• 

0 0 

Activated sludge o o o o 0 0 0 0 • 0 0. 0 0 0 0 • 0 
0 0 

• 
0 0 0 0 

• 

0 0 0 

Reduction ol 
oxygen demand 

% 
5 to 10 

33 to 40 
60 to 75 
60 to 90 
85 to 95 
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opinion that the ·oxygen demand of sewage-polluted water should 
not exceed 2 milligrammes per litre (determined on a five-day basis 
at 18° C.). Similar standards are advocated in the United States 
of America. 

27. Formulre have also been devised and used, especially in the 
United States of America and Germany, to calculate the degree of 
purification .whi.ch is required in order to maintain the oxygen 
content of streams at the requisite level. Such formulre take account 
of the many factors involved, in particular the volume of sewage 
and the volume of the carrying stream, the depth, width and speed 
of flow of the latter, the biochemical and replacement oxygen 
demand, and the quantity of matter in suspension. 

It is no less essential to allow for the important influence exerted 
on this process by temperature. · 

It is of course always important that the reduction in oxidisable 
organic matter effected by sewage treatment should be controlled by 
determination of oxygen demand, and by other appropriate chemical 
and physical observations.1 

28. Up to the present, no standards have been established 
specifying the maximum permissible content, in rivers and streams, 
of such poisonous impurities as may be contained, for instance, in 
industrial wastes. It is highly desirable that such standards should 
be instituted, especially in regard to the use of such water for 
domestic use, ·bathing, pisciculture and agriculture. 

FL v CoNTROL AND THE PREVENTION oF SMELLS 

29. To turn to a matter which is of special interest to hygienists
namely, the prevention of smells and of the breeding of flies and 
other insects in sewage plants-this can be completely achieved by 
suitable choice of process design and supervision. 

30. The growing tendency to pass th~ effiuent through the various 
phases of treatment whilst it is still fresh helps very greatly to keep 
down smells. When, despite all such precautions, evil smells 

• Instructions on this subject have been Issued by the Conseil superieur 
d'hygl~ne de Fra~~:ce. 
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cannot be avoided, chemical treatment, with chlorine for instance 
or artificial ventilation, is frequently recommended. 

EFFECTS ON PATHOGENIC ORGANISMS 

31. Although, according to the evidence of the studies carried 
out on the subject, pathogenic organisms, such, for instance, as 
those of the typhoid group, may be assumed to be destroyed in the 
course of the self-purification of streams, research work conducted 
on the basis of a perfected technique has shown that such organisms 
may be present in sewage, even after it has been treated. 

32. The cultivation of produce intended for human consumption 
should be regulated. 

33. It would appear very desirable that research work should 
be continued in this field by modern bacteriological and parasitolo
gical methods, in order to ascertain exactly what happens to patho
genic organisms during the various phases of sewage treatment. 

34. Under certain conditions, as, for instance, in case of epi
demics or where bathing-beaches or shellfish beds, etc., have to be 
protected, the disinfection of sewage effiuents may be indispensable. 
For this purpose, chlorine treatment is widely used, especially in 
the United States, being applied to sewage more especially when 
it has already undergone partial or complete treatment. 

35. In many countries, special laboratories have been installed 
for the routine examination of stream water from the chemical, 
bacteriological, botanical and zoological standpoints. The work 
uf such laboratories, which enables a systematic check to be kept on 
the efficiency of purification methods, may be regarded as forming 
an essential part of the campaign against stream pollution. 

36. Despite the considerable progress already made in the 
discharge and removal of excreta and liquid sewage, much yet 
remains to be done. 

Even among those countries which have reached an advanced 
stage of civilisation and possess large numbers of urban and rural 
houses which attain to the desirable standard of one water-closet 
per dwelling, there still remain some in which the rural houses of 
whole districts are entirely without privies. 



HOUSING AND PLANNING 779 

37. As a result of the joint organisations set up by communes 
industry and agriculture to combat stream pollution, considerable 
improvements have been made, in this respect also, in certain coun
tries. The creation of national research institutes for the special 
purpose of studying these problems has contributed greatly to the 
establishment of the scientific principles on which practical action 
can be based. 

38. The extension of this movement to other countries and 
the co-ordination of the various activities concerned would appear 
to be desirable if wholly satisfactory solutions are to be found for 
these problems, which are not only of national but may be even of 
international importance when anti-pollution measures have to be 
applied to rivers which pass through the territories of several coun
tries. 

39. It is desirable that communities should be obliged to draw 
up sewage disposal plans, and to study these plans in conjunction 
with those of neighbouring communities. Such joint studies should, 

. if necessary, be extended to cover the whole catchment area of a 
river or coast-line. 

V. COLLECTION AND DISPOSAL OF REFUSE t 

GENERAL AND HYGIENIC CoNSIDERATIONS 

1. The question of the collection and treatment of solid wastes 
is a highly complex one from the administrative, hygienic, technical 
and econ01nic standpoints. Although for the various ·purposes 
concerned very many processes have been devised and applied, 
none, so far, appears to have proved wholly satisfactory from all 
these different points of view. 

2. From the standpoint of hygiene, the solid wastes of the towns 
and of the country, especially the domestic refuse, may be highly 
objectionable, for they are liable to be malodorous and unsightly 
and to breed flies and ·rats as well as other rodents and insects. 

1 Chairman : Professor c.-E. A. WINSLOW, New Haven. 
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They may also endanger the public health by disseminatiHg infec
tious diseases either directly, or indirectly, through insect and rodent 
vectors, or by dust. 

METHODS oF CoLLECTION 

3. In the collection of refuse, the first thing is to avoid smells, 
dust and other nuisances. This can be achieved to a large extent 
by a regular system of collection at intervals which may vary accord
ing to climatic conditions, and by the use of standardised and well
closed metalli~ refuse bins, which can be easily cleaned and deodo
rised and can be discharged into the transport vehicle without raising 
a cloud of dust. It is desirable that collections be made at such 
times of day as to minimise inconvenience to passers-by. 

4. A large number of refuse bins and collecting vehicles of 
various types have been put on the market. Of the latter, some 
hav~ been brought to a high level of perfection, so that they can be 
loaded and unloade~ in a rational way without noise or dust and, 
being well designed and efficiently closed, they are neither unsightly 
nor evil smelling. Tight closing of vessels and vehicles is important 
for the control of dust, and those designed for the carriage of garbage 
should be of impermeable materials, in order to minimise odours. 

5. In order to prevent the occurrence of the nuisance entailed 
by storing refuse inside dwelling-houses and emptying it into 
dustbins which are placed outside, removal systems have been 
planned which are based upon the use of dry or wet discharge con
duits. In the latter case, special precautions should be taken for 
the removal of the water used to facilitate the transport of the solid 
wastes. 

6. The use of dry conduits in the form of various systems of 
refuse chutes, which are already widely used in many countries, 
has certain disadvantages, owi_ng to the fouling of the inner surface 
of the chutes and the smells which they give ofT. These disadvan
tages are difficult to avoid, in spite of the improvement of their 
~esign and regular cleansing and even disinfection. The opening 
mto such chutes should not be from the interior of the dwelling but 
from a hallway or preferably from a terrace or balcony or other 
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point in the open air ; and the chutes should be ventilated by a duct 
opening above the roof. 

7. Much interest has been aroused by various systems of wet 
discharge which are based upon the principle of direct evacuation 
into the sewers and provide for the removal of the refuse with a 
water flush operated from the kitchen itself, as worked out in France 
and already introduced into other countries. It is to be noted that 
this system may create awkward problems in regard to the purifi· 
cation of the sewage into which such discharges are made. 

8. These systems, which require the laying of special pipes 
inside the house and-where appropriate-of pneumatic conveyance 
conduits, have been greatly simplified of late in the United States 
by the installation, in the kitchen itself, of an automatic grinder, 
which makes it possible to discharge the refuse-then reduced to a 
fine pulp-direct into the ordinary sewer. 

:METHOD OF TREATMENT 

9. Household refuse includes essentially three different kinds 
of wastes: 

Ashes (residue of burned or partially burned fuel) ; 
Rubbish (including such materials as paper, wood, tin cans 

and bottles, etc.) ; 
Garbage (kitchen and table refuse). 

The first two are relatively inoffensive and contain much readily 
combustible material: The last-garbage-presents far more serious 
problems on account of its high water content and putrescibility. 

These three kinds of wastes are sometimes collected together, 
while in many American cities garbage, as\les and rubbish are 
collected independently. The method of disposal is naturally 
influenced by the particular kind of refuse concerned. . 

Difficulties in the treatment of refuse may be materially reduced 
if householders dispose of their own wastes to a considerable extent 
by combustion in domestic stoves of a suitable type. Trade garbage, 
particularly from slaughter-houses and fish-shops, may often be 
wisely excluded from public collections. The public authorities 
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should in all cases formulate regulations indicating the precise 
nature of the wastes which will be accepted for public collection, 
particularly with regard to wastes of commercial and industrial 
origin, in view of the difficulty in treating such wastes. 

10. The simplest and most primitive method of disposing of 
household refuse-i.e., dumping on land-is generally condemned 
by hygienists, owing to its serious drawbacks, and· in particular 
the fact that refuse dumps breed rats and. flies and give ofT nauseous 
smells and are unsightly. 

11. The discharge of refuse into the sea is also liable to cause 
trouble, owing to the consequent pollution of the shore ; more and 
more this practice is being dropped, on hygienic grounds. 

12. These primitive methods are tending to be replaced by 
so-called " controlled tipping ", which has been developed in 
England on a rational basis in the course of the past ten years and 
has also been introduced into other countries. 

This method consists in the systematic spreading of layers of 
refuse which must not exceed a certain depth, covered by a sufficient 
quantity of earth. 

As a result of the fermentation processes which take place inside 
the layers, the organic matter is rapidly disintegrated without 
giving ofT any bad smell. The contamination of water-bearing 
strata can be avoided by suitably choosing and, if necessary, draining 
the spot at which the refuse is discharged. 

The method of controlled tipping has been used with great success 
in the levelling-up of hollows, the improvement of land and its utili
sation for agriculture and the laying-out of parks and playing-fields. 

13. Many other methods have been devised with the object of 
using refuse for agricultural purposes. Its fertilising value, which 
depends upon the content of organic matter, ean be improved when 
it is subjected to fermentation processes, of which the method of 
controlled tipping constitutes one example. 

The burying of fresh refuse on an individual farm and its immediate 
covering with sufficient earth may be a satisfactory procedure. 

In the United States, the tipping process (called" sanitary fill ") 
is commonly used for the disposal of garbage separated from ashes 
and combustible wastes. 
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14. Another process for the disposal of refuse is incineration, 
which may be very successful if the caloric properties of the refuse 
are sufficiently great (cinder, fragments of coal, coke, etc.). Since 
these properties vary considerably from country to country, the 
process is not applicable everywhere. 

Since the construction of community incineration plants involves a 
heavy initial outlay and fairly considerable maintenance charges, 
attempts have been made to use the caloric energy available in refuse 
to generate electric power, gas, steam, etc. Other by-products are 
bricks and other building materials made of clinker. 

From a hygienic standpoint, the main problem for consideration 
in the laying-out of incineration plants is that of the smoke and dust 
given ofT by the burning refuse. It is essential to use forced draught 
for high-temperature comb~stion and to provide special chambers 
for the settling-out of flue dusts, unless the plant is located at a 
point remote from residential areas. 
·Local incineration plants have been used with success in the 

United States and some European countries for blocks of flats and 
even for individual dwellings, but precautions must be taken to 
design and operate such plants so as to avoid atmospheric pollution 
with dust or fumes. 

15. Ashes, separated from garbage and rubbish, may be used 
for -filling in waste-lands if offensive conditions due to smouldering 
fires and the blowing about of dust be avoided •. 

16. Rubbish can readily be burned, and in some large cities it 
bas been found profitable to sort the wastes· and conserve the 
paper, metal, etc., for industrial uses. In certain cases, before 
·treatment proper has started, the refuse is sifted with a view to the 
recovery of materials of commercial value. It has, however, often 
been found. that the cost of installing and operating a plant of this 
kind is not always offset by the proceeds of the sale of the recovered 
materials. 

17. In view of the fact that hand sifting is both hygienically 
undesirable and inefficient, a whole series of mechanical separation 
processes (screens, moving bands, mechanical separators, sifting 
under water, separation by crushing) have been devised. It is 
eyen more obvious that the picking over of individual household 
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waste from receptacles in the streets is undesirable and should be 
prevented as far as possible. 

18. In the course of certain processes, the garbage is dried and 
ground up or pulverised. The terminal product is then used as a 
fertiliser, either directly or after previous fermentation. 

The composting processes, which have been known for a long 
time, have recently been further elaborated, especially in the tropics, . 
on the lines of utilising mixtures of refuse and of human and animal 
freces. They constitute the simplest and most rational methods 
of treatment that can be applied in rural areas. 

19. In the same connection, reference should also be made to the 
fermentation processes in concrete cells which were developed in 
Italy, but have also been introduced into other countries where 
climatic conditions are difTerent. 

20. In the United States, feeding of garbage to hogs has been 
found a highly economical method of disposal ; but this procedure 
has led to serious dissemination of trichinosis, human as well as 
porcine. It should not be employed unless the garbage to be fed 
to the hogs is first sterilised. 

21. Another process for garbage treatment is reduction, which 
consists in the extraction of fats and fertilising materials by use of 
steam or chemical solvents. This procedure has not proved gener
ally profitable in recent years. 

22. A recently devised method of garbage disposal is to mix the 
collected refuse with the city sewage and subject it to the treatment 
which is applied to the latter. 

Such methods are followed in certain towns of the United States 
of America, which have ground up together the whole of the collected 
garbage and have discharged the resulting mass into the sewage 
without experiencing any difficulty as regards the operation of the 
usual methods of sewage treatment. 

In paragraph 8 of this chapter, we have already mentioned a new 
phase of this development, which consists in the discharge of 
ground-up refuse direct from the dwelling into the ordinary sewer. 
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GENERAL CONCLUSIONS OF CHAPTER V 

23. Local authorities have at their disposal a large number of 
methods of dealing both with the collection and the treatment of 
domestic refuse. The choice of method must depend upon a careful 
analysis of all factors, more especially the composition of the refuse, 
initial construction costs, available transportation facilities, the 
possibility of selling by-products, the price and abundance and 
fertilising value of other competing manures, and other ecqnomic and 
financial factors. The provision of a sanitary and inoffensive 
method of disposal should of course be always a primary considera
tion. 

24. Among the various processes listed above, tipping, incine
ration or biological fermentation in special chambers may perhaps 
be expected to prove most generally satisfactory, providing always 
that design is adequate and continuously controlled. 

25. The achievements of the past few years point the way to 
fresh solutions of the problems under review. If scientific research 
is directed along the lines thus indicated, further progress may be 
expected both from the point of view of finance and hygiene. 

26. It should be noted that, even in rural areas, community 
collection of household wastes and collective disposal by tipping, 
incineration or biological fermentation may be practical and highly 
desirable. Such possible measures are discussed in the report on 
Rural Housing and Planning.t 

••• 
It will be noted that this report of the Housing Commission of the 

Health Organisation of the League of Nations deals with a number 
of closely, in fact necessarily, related subjects, all of which have been 
under consideration and discussion at one meeting of the Commission. 

The planning of residential areas, the provision of an adequate 
and safe water-supply for the use of residents in their homes, the 

• Bull. Hrolth Org., 1939, 8, 87-142. 
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adoption of measures calculated to preserve the natural amenity of 
sunlight and fresh air by controlling and limiting atmospheric 
pollution, the treatment of sewage, and finally the arrangements 
made for the collection and disposal of household refuse are hygienic 
measures none of which can be overlooked when attempting to deal 
comprehensively with the housing of the people in the light of present 
knowledge and past experience. 

In the various chapters, we have considered, as far as possible, 
the principles and standards of hygiene which are applied in the 
various branches surveyed, the methods of measurement which are 
used and the processes which are able to satisfy the requirements 
of the standards defined. As contemplated in the Housing Com
mission's programme of work, questions relating to organisation, 
administration and legislation will be treated 11t a later phase of its 
proceedings. 
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ENQUffiY ON THE ASSAY OF 
GAS-GANGRENE ANTITOXIN (PERFRINGENS) 

carried out under the auspices of the Department of Biological Standards 
of the State Serum Institute, Copenhagen. 

I 

COMPARATIVE TITRA TIONS 

OF GAS-GANGRENE ANTITOXINS (PERFRINGENS) 

By 

Jobs. IPSEN (Copenhagen), 1\1, LLEWELLYN SMITH (Hampstead) 
and A. SORDELLI (Buenos Aires). 

Until some years ago, the toxin of Cl. perfringens Type A was 
considered an antigenic entity. GLENNY, BARR, LLEWELLYN 

JoNES, DALLING & Ross (1933) established the parallelism of the 
lethal, necrotic and hremolytic properties of this toxin, which was 
called a to distinguish it from the toxins of type B, C and D. 

In 1936, R. PRIGGE found that the hremolytic property was difTer
ent from the lethal and suggested designation a for the hremolytic 
and 1; for the lethal. This author claimed that toxins containing 
very little hremolysin in relation to their content of lethal toxin 
and toxins relatively rich in hremolysin give divergent results in 
comparative titrations of various perfringens antitoxins. These 
divergences do not, however, amount to more than 30%. 

•aa- s. d. N. 1.360 (F.) 1.850 (A.) 2'40. Imp. Daranliere. Dijoo. 
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PRIGGE draws attention to the need for working with pure strains 
of Cl. perfringens in the production of toxin and emphasises that 
all such strains should be derived from one organism isolated by 
micromanipulation. 

Since 1936, Professor WEINBERG has published papers giving 
evidence that even the lethal factor of perfringens toxins is not 
an entity. With various toxins produced from the same strain, 
he finds considerable discrepancies in the titres assigned to various 
sera by the mouse assay. His conclusion is that all workers should 
use the same toxin and antitoxin for the assay of anti-perfringens 
sera. 

Confronted with these problems, Dr. Th. MADSEN suggested, 
in January 1938, that comparative titrations with different toxins 
and sera should be undertaken in different laboratories. The 
Department of Biological Standards of the Copenhagen Institute 
outlined a plan providing for the comparative titration of different 
perfringens antitoxins against various toxins. Miss M. LLEWELLYN 
SMITH, Hampstead, and Professor A. SoRDELLI, Buenos Aires, 
agreed to collaborate in the execution of this plan. 

THE PLAN OF INVESTIGATION 

The purpose of the investigation was to examine the following 
questions : 

1. Do the perfringens antitoxins show the same activity 
when assayed against different toxins ? 

2. Does the hremolysin content influence the assay on 
animals ? 

3. Do intravenous assays on mice give results corre
sponding to those obtained intracutaneously in guinea-pigs ? 

4. Is there any relation between the activity of a perfrin
gens antitoxin determined in vitro (hremolysis) and in vivo ? 
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THE MATERIALS USED IN THE INVESTIGATION 

Toxins. 

The work had to be carried out with toxins prepared from a pure 
strain. The strain used at Copenhagen for the production of toxin 
was therefore sent to Professor ZEISSLER, Altona, who was kind 
enough to examine it. He found that it remained pure and 
homogeneous in repeated subcultures. A toxin produced by this 
strain could accordingly be used for the investigation. 

The other two toxins were made available by the kindness of 
Professor PRIGGE, who had been asked to supply the Copenhagen 
Institute with a toxin rich in hremolysin and a toxin poor in bremo
lysin. He produced these toxins by his method of fractional pre
cipitation which he has described.1 

The three toxins used in the investigation were : 

m.l.d. 
1. Toxin B.35, produced in Copenhagen ( -- ratio -

m.h.d. 
about 1.0). 

m.l.d. 
2. Toxin Prg.484, produced in Frankfort ( ratio -

m.h.d. 
about 0.04). 

m.l.d. 
3. Toxin Prg.590, produced in Frankfort ( ratio -

m.h.d. 
about 20.0). 

Sera. 

The activity of three commercial sera was to be compared with 
that· of the international standard issued to the participating 
workers in the usual glycerol solution containing 20 A.U. per c.c. 
Three commercial sera produced at the Copenhagen Institute were 
selected. They were numbered V, VI, and VII, and their activity 
was first determined in vivo with toxin B.35, and, by the hremolytic. 

• Z./. Jmmunitiilsfoi:Sch., 1937, 91. 



800 BIOLOGICAL STANDARDISATION 

test, with toxin Prg.377. The potencies, as determined by these 

two methods, were : 

Serum 

v .................. . 
VI ................. . 
VII ......... : . ..... . 

A.U. 
in vivo 

(Toxin B.35) 

200 
115 
300 

. A.U. 
in vitro 
(Toxin 

Prg.377) 

200 
450 
640 

These three sera were considered suitable for the purpose, as the 
ratio of the anti-h;emolysin to the anti-toxin content appeared 
different in the three sera. 

METHODS PROPOSED FOR THE ASSAY 

1. Intravenously in Mice. 

Weight of the mice, 16-20 gr. For the final determination, 
6 mice per dose should be employed. At least 3 doses of serum 
differing by 10% should be tested against a constant test dose of 
toxin. 

The test dose of toxin was left for the investigator to choose, but 
it was suggested that it should contain at least 25 m.l.d., so that 
the accuracy of the tests performed at the different institutes could 
be assumed to be equal. Mixtures of serum and toxin were to be 
allowed to combine 1 hour at room temperature, and the animal 
was to be observed for 3 days. If the sera were to be tested on 
different days, a series with a standard serum was to be run ·simul
taneously, so that the resistance of each lot of animals was controlled. 

2. lntraculaneously in Guinea-pigs. 

Mixtures of serum and toxin were to be injected in a volume of 
0.1 c.c. Serum doses differing by 10% were to be tested against 
a constant test dose of toxin. Each animal was to be injected with 
a control series of the standard serum. The test dose was left for 
the investigators to choose, but it was decided that it shOuld contain 
'at least 25 m.n.d. The reactions of the guinea-pigs were to be 
read 24 hours after the injection and the result recorded by the 
size of the ·necrosis (largest and smallest diameter given in mm.). 
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3. · Hremolytic with 5% Sheep Erythrocytes. 

Combining time,· 1 hour at room temperature. The reading 
of the reaction was to take place after hremolysis for 2 hours at 
37<> C. and again after standing overnight at room temperature. 
For strict ~omparison, the degree of hremolysis was to be recorded 
as 0, 25, 50, 50-1 OOOfo. 

RESULTS AND COl\l~IENTS 

The three participants gave full details of their experiments, so 
that a strict comparison of the results was possible. . 

In each case, a certain end-point was defined and the doses of 
toxin and toxin-antitoxin giving this end-point were compared, 
so that a uniform computation of the result was secured. 

A. The Properties of the Test-toxins. 

A toxin is defined by the minimum indicating dose and the dose 
neutralised by the unit of antitoxin. As perfringens toxin has 
more than one biological action, the minimum reacting dose and 
the test dose of each property must be considered. 

1. LETHAL EFFECT IN 1\IICE 

The dose causing the death of 50% of the animals within 3 days 
was chosen as end-point of the reaction. For the computation 
of the dose from each experiment, the method of Behrens has been 
used as proposed by Miss M. LLEWELLYN S:\JITH. 

Table 1 presents the minimum lethal dose of the three toxins 
and the amount of toxin neutralised by the amount of standard 
serum chosen in each laboratory as the level of titration· . 

• 



802 BIOLOGICAL STANDARDISATION 

Table 1. 

CoNSTANTS OF THREE ToxiNs, !\licE I.v. 

I 
Number of Amount Num~er of m.l.d. 

Toxin B.35 of toxin -~--A.U. neutral- In the neutral- IPer A.U. Laboratory ised by test (calcu-
~l.l.d. I Test dose ising the 1 A.U. dose I lated) used test dose (calculated) u .• ld 

---
I 

I 
Mgrm. Mgnn. A.U. l\Igrm. 

A 0.20 5.0 0.429 11.65 25 58 ........... 
c •• 0 0 0 •••••• 0.11! 6.0 0.56 10.70 33 59 
H ........... 0.183 2.12 0.20 10.60 c. 12 58 

5.2 0.50 10.40 27 57 
Toxin Prg.484 

1\lgrm. 
I 

Mgrm. 

0.195 5.0 I 0.474 10.55 26 54 A •••• 0 •••••• 

' I 
30 55 c ........... 0.18 5.5 0.553 9.95 

5.2 0.532 9.80 29 54 
H •••• 0 0 ••••• 0.179 2.12 0.20 10.60 12 59 

5.0 0.513 9.75 28 55 
4.7 0.459 10.2 25 57 

Toxin Prg.590 
Mgrm. Mgrm. 

A ........... 0.38 10.0 0.366 27.3 26 72 
c ••••••••• 0. 0.44 16.0 0.60 26.7 36 61 
H ........... 0.182 5.8 0.195 29.7 32 163 

M.l.d. 

ToxinsB.35 and Prg.48-t-The results from the three laboratories 
show a very high degree of agreement, the divergence being less 
than 10%. For Prg.5!l0, the Hampstead result is only half that 
found in the other two laboratories. 

Test Dose. 

In order to compare the results obtained by the different workers, 
the amount of toxin neutralised by 1 A.U. was calculated assuming 
the law. of multiple proportions to be valid. These values are 
given in the fourth column of Table 1. For all three toxins, the 
results from the three laboratories agree closely and diverge less 
than 1 OX, ; this applies also to the results of toxin Prg.5!l0, although 
the minimum lethal dose determination showed wide variations. 
The determination of the reaction between toxin and '!mtitoxin 
thus shows good concordance in all laboratories. 
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The participants were asked to choose a test dose containing 
more than 25 lethal doses, and this seems to have secured a good 
basis for comparison of the results of the mouse titrations. 

2: INTRACUTANEOUS TITRATIONS IN GUINEA-PIGS 

The choice of the end-point in this assay is beset with far greater 
uncertainty than in the mouse experiments. In this connection, 
reference may bema de to Miss M. LLEWELLYN SMITH's remarks in the 
report of the Hampstead Institute, which describe the difficulties 
encountered in some laboratories : 

" First, only a small margin exists between a dose which 
is too small to give a measurable reaction and that which 
·causes a reaction_ inconveniently large. 

" Secondly, there is a large variation in sensitivity between 
different guinea-pigs. 

" Thirdly, the skin of any one guinea-pig is by no means 
. uniformly sensitive, so that the same mixture injected into 

different skin-sites produces reactions of very different sizes, 
" Fourthly, perfringens toxin contains a diffusing factor 

which increases the permeability of the skin.l Different 
samples of toxin contain different proportions of this spreading 

· factor, and antitoxin samples contain different amounts of 
anti-diffusing substances. Probably because of this, some, but 
not all, samples of toxin-antitoxin mixtures diffuse rapidly 

· after intracutaneous injection, so that redema and necrosis 
occur, not at the site of injection, but in a more ventral posi
tion, and may mask the reactions due to other injections • 

. · " A combination of these phenomena makes comparative 
assays of perfringens antitoxins by the intracutaneous method 
a very difficult, if not impossible, task. 

" In addition, it appears that the dermo-necrotic substance~ 
in toxin B.35 and Prg.484 are qualitatively different. B.35 
produces necrotic reactions which are yellow in colour, develop 
somewhat slowly (maximum 24-48 hours) and are not wholly 
inhibited even by large doses of any of the antitoxins 

examined. 

t McCLEAN, J. Path. Bact., 1936, 42, 477. 
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" Prg.484 ·produces reactions which are purplish in colour, 
develop rather more quickly than those caused by B.35 (maxi
mum within 24 hours), and are inhibited in a clear-cut manner 
by antitoxin. 

" The variations in results when this toxin is used for the 
intracutaneous assay of antitoxins are, however, almost as 
great as when toxin B.35 is used. Possibly this is attributable 
to a greater proportion of diffusing factor in Prg.484. Even 
when comparable dilutions of the sera being compared are 
injected into comparable sites on opposite flanks of the same 
animal, and even when the same series of mixtures is given to 
several animals, the results are difficult to interpret." 

Protocols from Hampstead show the difficulties which may be 
encountered and which make the choice of the end-point very 
difficult. 

PROTOCOl .. OF INTRACUTANEOUS AssAY IN GUINEA-PIG 

Lab. H. 

Toxin B.35 
Mgrm. 
1.25 .................. . 

,, •••••••••• 0 •••••••• 

,, •• 0 ••• 0 •••••••••••• 

Toxin Prg.484 
l\Jgrm. 

1.35 .................. . 
'' .................. . 
,, 0 ••••••••••• ••••••• 

'' .................. . 

Standard 
sen1m 
A.U. 
0.083 
0.091 
0.100 
0.110 
0.121 

0.01!3 
0.091 
0.100 
0.110 
0.121 

Guinea-pig No. 15. 

Diameter necrosis (mm.) 
alter 48 hours 

17 X 5 
2 X 2 
2 X 2 
2 X 2 
:1 X 2 

Dose giving 
5x5mm. 

necrosis 

0.087 A.U. 

Guinea-pig No. 24. 

Yery large, confluent 

" , 
15 X 5 0.105 A.U. 
Trace 

0 

In the above example of the assay with toxin Prg.484, the choice 
of the end-point shoul~ be very easy, although some workers might 
choo~e a trace of reactwn ~nd reckon the dose giving the end-point 
reactwn as 0.11 A.U., while others would select a more definite 
r~action, and choose the end-point at 0.10 A.U. The interpreta
h_on of the protocol showing the titration with toxin B.35 is more 
difficult. Since the reactions showed no increase in size when the 
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dose of antitoxin was varied from 0.121 to 0.091 A.U., the assump
tion seems justified that the necrosis of 2 x 2 mm. was caused by 
non-specific factors which were not neutralised by the antitoxin, 
It would therefore be reasonable to place the end-point, not at 
the first trace of reaction, but at the appearance of a necrosis just 
larger than these non-specific necroses. 

After careful examination of all the detailed protocols from the 
three laboratories, it became evident that necrosis of 5 x 5 mm. or 
more might be regarded as specific-i.e., caused by free perfrin
gens toxin. In consequence, the end-point in titrations was placed 
at 5 X 5 mm. necrosis or (roughly speaking) 25 sq. mm. 

Table 2. 

CoNSTANTS OF THREE ToxtNs, GutNBA·Ptos t.c. 

Toxin 8.35 ~Number ol Amount I Number ol m.n.d. 
of toxin A.U. 
n•utral· In the Per A U Laboratory neutral .. 

I Test dose 
binll the 1 .. <1 by test (calc•;. • 

M.n.d. teat dose 1 A.U. dose I 1 d) 
used (calculated) "'od a e 

lllgnn. lllgnn. A.U. Mgnn. 

A ........... 0.023 0.625 0.045 13.9 27 600 
c ........... 0.068 1.20 0.09 13.3 18 196 
H ........... 0.059 2.25 0.20 11.3 38 192 

2.50 0.20 12.5 212 
1.25 0.091 13.7 21 232 

0.095 
1.20 0.105 12.3 20 208 

0.095 
0.10 

Toxin Prg.484 
Mgnn. lllgnn. 

A ........... 0.023 0.625 0.042 14.9 27 650 
c ........... 0.024 1.10 0.085 12.9 46 540 
H ....... · .... 0.05 2.0 0.20 10.0 40 200 

2.3 0.20 11.5 46 230 
2.4 0.22 10.9 48 248 
1.2 0.091 13.2 24 264 
1.35 0.10 27 

0.11 13.2 264 
0.10 
0.10 

Toxin Prg.590 
Mgrm. Mgnn. 

A .... ······· 0.042 1.10 0.031 35.5 26 840 
c •••• 0 •• 0 ••• 0.20 3.5 0.112 !H.2 18 156 
H ........... 0.24 6.0 0.20 30.0 25 125 
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Reconsideration of the two reproduced protocols in the light 
of this decision led to the conclusion that the end-point dose in the 
assay with toxin B.35 would be between 0.091 and 0.083 (0.087 A.U.), 
and that in the assay with toxin Prg.484, it would be 0.105 A.U. 

l\l.n.d. 

The above table gives the figures found in each laboratory when 
taking this reaction as the end-point. The variations displayed 
by the m.n.d. findings are, as might be expected from the above 
considerations, very large for all three toxins, although they remain 
within the limits of 50% to 200% of the mean value. 

Test Dose. 

The test dose used, or, rather, the level of testing, was very 
di!Tcrent in the three laboratories. In order to compare the results, 
the dose of toxin neutralised by 1 A.U. was calculated in each 
instance on the assumption that, for any given toxin to antitoxin 
ratio, the degree of neutralisation is the same at all dose levels. 
These figures are given in column 4 of Table 2. It will be seen 
that the findings show better agreement than those relating to 
minimum necrotic doses. Nevertheless, the divergences are greater 
than is the case with the figures obtained in the intravenous assays 
on mice ; at the same time, a close examination shows that they 
bear a systematic relation to the level of testing, this being such 
that a smaller amount of toxin requires proportionately more 
antitoxin for neutralisation than a larger one. Hence, the law of 
multiple proportions is not quite valid, but, as will be shown later, 
another law can be found. It can he stated, moreover, that the 
fmdings of the three laboratories in respect of the doses of toxin 
and antitoxin with which neutralisation is obtained conform to this 
law with a standard deviation of about 10%. This justifies the 
sekction of the end-point as 5 x 5 mm. necrosis, and indicates 
that the intracutaneous titration of pcrfringens antitoxin is not 
" an impossible task". 

3. li.'E~!OLYTIC T!TRATIO:-IS 

The instructions for the test laid down that sheep-cells should 
be ust.'d and that the tubes should he placed in the incubator for 
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2 hours and then be left to stand overnight at room temperature. 
The fmal reading was to be recorded as the degree of hremolysis in 
the surpernatant fluid. A totally hremolysed sample and 1 : 2 and 
1 : 4 dilutions of this were to be used for comparison, so that the 
degree of hremolysis could be stated as 0, < 25%, 25%, 25-50%, etc. 

The final reading was to be made after the tubes had stood over
night at room temperature, but, in addition, the laboratories C and II 
recorded readings after 2 hours at 37oc. This has given extra 
information as to the properties of the toxins. The end-point chosen 
was 0-25% hremolysis. The three toxins examined display differing 
hremolytic properties and it will hence be convenient to treat the 
results of each toxin separately (see Table 3). 

Table 3. 

CoNSTANTS OF THE THREE ToxrNs, H.E>!OLYTIC 

M.h.d. I Agains.t 
Al(ainst I M.h.d. 

Laboratory I Test dose 2 houn I Over- 1 A.U. neutral-
2 hours I 0\·e-r- calcu- ist>d 
at 37°C. night u;td at 37•C. ni~ht Ia ted by 1 A.U. A.U. A.U. 

---- --- ·----

I 
--- --- --- ---

Toxin 
B.35 

Mgrm. Mgrm. :\lgrm. Mgrm. 

A .......... 0.026 0.725 0.063 11.5 443 
0.16 0.25 

c .......... 0.063 0.063 2.5 0.16 0.20 11.1 176 
H •••• 0 •••• 0.063 0.045 2.3 0.23 0.25 

0.21 0.23 10.0 223 
0.125 0.045 0.21 0.23 

0.20 0.24 

Toxin 
Prg.484 
Mgrm. 

A .......... 0.018 0.595 0.063 9.45 525 

c .......... 2.5 1.25 40.00 <0.5 1.2 33.3 26 

H 0.31 0.16 8.3 < 0.38 0.63 13.2 83 ......... 
0.23 0.16 

Toxin 
Pr;z.590 
Mgrm. 

A .......... 0.035 I 1.25 0.11 11.4 325 

I 
0.50 10.0 310 

c .......... 0.032 0.032 5.0 0.32 0.36 13.9 433 

H 0.063 0.063 

I 
1.6 0.21 0.23 7.0 223 

••••• 0 •• 0 

0.23 0.25 6.4 0.023 0.013 I 

I 

• 
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Toxin B.35. 

M.h.d. 

The reading after 2 hours and overnight showed very little differ
ence, although laboratory H in one case found a decrease from 
0.125 mgrm. to 0.045 mgrm. The figures from the three labora
tories are in as good agreement as could be expected, the range being 
0.026 mgrm. to 0.063 mgrm. 

Test Dose. 

The neutral point shifts about 10-20% towards the excess anti
toxin side during the interval between the reading after 2 hours at 
37°C. and the final reading after 18 hours at room temperature. 

The equivalent mixture of toxin and antitoxin determined from 
the final reading is in good concordance in the different laboratories, 
and the calculated amount of toxin neutralised by 1 A.U. is of the 
same order as found by the mouse and guinea-pig te~t (see also 
Table 4). 

Toxin Prg.484. 
M.h.d. 

A most marked deviation was found between the mm1mum 
hremolytic doses determined in the three laboratories. Indeed, the 
toxin seemed to be 100 times more active in Buenos Aires than in 
Copenhagen. It may be added that the minimum hremolytic dose 
found in Frankfort was 5.0 mgrm., making an even wider variation. 
Another peculiar phenomenon of the toxin was found in the neutral
isation experiments. In the C and H laboratories, it was found 
that no hremolysis occurred after 2 hours at 37oC., but that hremo
lysis took place during the period at room temperature. As 
remarked in the report from Hampstead, this eiTect cannot be 
compared with the" hot-cold" lysis of staphylococcus p hremolysin. 
As it was not very evident with toxin alone, the eiTect is more 
probably due to dissociation of the toxin-antitoxin complex in 
a low tempt>rature. 
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Test Dose. 

The test dose selected varied considerably in the three laboratories 
on account of the large differences found in the minimum hremolytic 
doses. The test doses 0.595 mgrm. used in laboratory A contained 
525 m.h.d., while the test dose of 40 mgrm. used in Copenhagen 
contained only 26 m.h.d. The equivalent mixtures of toxin and 
antitoxin found in each laboratory were not proportional, but 
contrary to the circumstances found in the intracutaneous tests 
it seemed that higher doses of toxin required relatively larger doses 
of antitoxin for neutralisation. This may be· due to a tendency 
of the toxin-antitoxin complex to dissociate on dilution. 

The next protocol shows the dissociation phenomenon of toxin 
Prg.484 in neutralisation experiments. 

Laboratory C •. 

Reading alter 
Toxin Standard 2 houn at 18 houn at 

Prg.484 sen1m 37•C. R.T. 
Mgrm. A.U. % 

40 1.6 0 0 
40 1.2 0 <25 
40 1.0 0 25 
40 0.8 0 25 
40 0.63 0 25 
40 0.50 0 25-50 

Toxin Prg.590. 
M.h.d. 

The variations between the findings of the laboratories are of the 
same order as for toxin B.35. No remarkable difference was found 
between the first and second readings, either in experiments with 
toxin alone or in toxin-antitoxin experiments. 

Test Dose. 

The variation of the relation between equivalent toxin and anti
toxin mixtures is greater than in the experiment with B.35, and 
there is a tendency for higher doses to require relatively more 
antitoxin. 

The following synopsis illustrates the difference in the hremolytic 
properties of the toxins. 
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1\l.h.d ... 

L.h ..... 
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l 
Variation in sensitivity ?f cells found 

in different lahorator1es ........ · 
Increase in lysis between first and 

last readings ..........•...... · 

Increase in lysis between first and 
( last readings ................ . 
) l\lore toxin requi- 1 more an.tito~in 
/ res relatively .. ! less ant1toxm 

Toxin Toxin 
B.35 Prg.484 

(+) 

<+) 

+ 
(+) 

+++ 

+ 

+++ 

++ 

A comparison of the biological properties of the three 
shown in Table 4. 

Table 4. 

CoNSTANTS OF THREE ToxiNS (SYNOPSIS) 

Toxin 
Prg.590 

0 

0 

(+) 

+ 

toxins is 

-----~~~~·~th~o~d~------------~----~ 
------~------- ----

1Guinea-pigs Mice i.v. i.e. H~molytic. 

I Toxin 
~l.t.d. L+ M.n.d. L:-:. 

- ---~ 

ll.35 ... 0.187 10.84 0.05 1:!.83 

L:-: LH 
M.h.d. LH. ~ :Ratio- Hatio-

--------, -------- ! L ~c L+ 
I Over- : I Over- . ' 

2_ hours . It 2 hours! n1·.,ht : 
--~~-·-· ___ .... "_I ___ _ 

0.08 1 0.043 112.48 10.4 
1 

1.1 s 0.96 

I 
Prg. ·IIlii 0. 1 85 10.14 0.032 12.27 2.5 I ~:~;8 l> so.o) 3~:~.; 1.21 

0.25 0.16 j>- 21.8 13.2 

0.93 
3.28 
1.30 

I 
Prg. 5!!0' 0.33 27.9 0.024 32.23 0.037 0.032 9.80 9.28 1.17 

I 0.22 I 
I 

1. All toxins are lethal to mice and give necrosis in the 
guinea-pig's skin. 

2. The relative amounts of lethal and necrotic substance 
in the three toxins is equal, LN /L + being about 1.20. 
Evidence is given later that these substances seem identical. 

3. The ha.>molytic properties appear different. Prg.590 
contains relatively more ha.>molysin than lethal substance, 
LH /L+ being 0.33. B.35 has about the same content, the 
ratio of ha.>molytic to lethal antigen being 0.96. Prg.484 was 
in one laboratory (C) found to be a very feeble h<emolysin, while 
in another(..\.), it was found to be of the same h;emolytic activity 
as toxin B.35. 

0.33 
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To summarise : All toxins are lethal and necrotic, Prg.5!)0 bl'ing 
" rich " in hremolysin, B.35 a medium hremolysin and Prg.48-l a 
poor or medium hremolysin. 

l3. Titrations of the Three Sera 
against the International Standard Serum. 

The investigators--in accordance with the plan of work-have 
compared the activity of varying doses of serum against a constant 
dose of toxin containing 25 minimum indicating doses or more. A 
series of the standard serum was run simultaneously with the serum 
to be assayed, so that the resistance of each lot of mice, or the skin of 
the guinea-pig, or sample of cells was controlled. 

The calculation of the titres given in the following tables was 
made from the dose of antitoxin giving the chosen end-point in the 
series of serum to be assayed and in the series of standard serum. If 
the actual end-point defined did not occur with the doses injected, 
the dose giving this end-point was calculated by interpolation 
between the doses causing less and more reaction than the end-point 
reaction. 
· The following tables (5 to 7) show the test dose used in each titra

tion and the equivalent amounts of serum in c.c. or of standard 
serum in A.U. 

The titre in A.U. per c.c. was calculated by dividing the equivalent 
amount of standard serum by the equivalent amount of serum 
under test. 

1. THE ERROR OF TITRATION WITH A SINGLJ;: ToxiN 

From each group of determinations, the standard deviations of 
the results from all laboratories were calculated from the logarithms 
of the titres, and· the percentage standard deviation calculated 
therefrom. These statistics are indicated l:>elow. The means in 
each case are given in Tables 5 to 7. By combining the deviations 
obtained for a single toxin and again combining these figures, we can 
obtain an estimate of the accuracy of the three methods employed. 
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Table 5. 

TITRATIONS l\IICE I.V. 

I Dose giving 50% death within three day.; Titre A.U. per c.c. 

Toxin --Lab. I J~:! 
___ Standard \_c_~_c. ___ l

1 

__ c_~c_1._1_~_.~_~ ___ v_l_v_I __ v_I_I_ 

B.35 ... 

Prg.481. 

Prg.590. 

A 
c 

H 

A 
c 

H 

A 
c 
H 

Mgnn. 

5.0 
6.0 

5.2 

5.0 
5.5 

4.7 
5.0 

10.0 
16.0 

5.8 

A.U. 

0.429 
0.54 
0.60 
0.54 
0.475 
0.505 
0.505 

0.474 
0.57 
0.54 
0.53 
0.459 
0.51 

0.366 
0.60 
0.195 

0.00180 0.0035 0.00128 
0.0027 0.0048 
0.0028 0.004 7 

0.00193 
0.0024 0.0042.

1

0.00165 
0.0025 0.0042 0.00210 

0.0044 0.00206 

m geometric mean 

238 
200 
214 

123 
113 
128 

198 116 
202 120 

115 

210 119 
7.9% 4.7% 

335 

280 
288 
240 
245. 

275 
14.4% a standard deviation 

am standard deviation 
or mean 3.5 % 1.9 % 6.2 % 

0.0025 0.0038 0.00146 190 
0.0045 

0.00157 
0.0025 212 
0.0023 0.0035 - 199 
0.00265 0.0041 1),00141 192 

m 199 
a 4.3% 

am 2.1% 

0.0020 0.00273 0.00107 
0.0030 0.0044 0.00184 
0.00107 0.00148 0.000615 

m 

183 
200 
182 
188 

a 5.4% 
am 3.0% 

125 
127 

131 
124 
127 

2.4% 
1.4% 

134 
136 
132 
131 

1.6% 
0.9% 

325 

344 

362 
344 

5.5% 
3.1% 
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Tabla 6. 

GUINEA-PIGS I.C. 

Dose l(lvlnll 5 x 5 mm. necn>!lls I Titre A.U. per c.c. 

Toxin Lab. I Test 

I I 
dose Standard v VI VII 

I --1-
A.U. c.c. c.c. c.e. v VI VII 

,--- -~,.- -~, -~ -
l'rlgnn. 

B.35 ... A 0.625 0.045 0.000165 0.000332 0.000149 273 132 302 
c 1.20 0.09 0.00043 0.00075 0.00033 209 120 273 
H 2.5 0.20 0.00011 182 

0.20 0.000105 190 
1.2 0.095 0.00045 0.00087 211 109 
1.25 0.087 0.000476 0.00079 183 110 

0.095 0.000476 0.00082 0.000385 200 116 247 
1.20 0.105 0.00035 300 

0.10 0.000405 247 
m 205 111 213 
a 14.9% 8.1% 10.4% 

am 7.1% 3.5% 4.5% 

Prg.484. A 0.625 0.0425 0.00025 0.000332 0.000149 170 131 285 
c 1.10 0.085 0.00045 0.00071 0.00021!5 189 120 298 
H 2.4 0.21 0.00115 183 

0.23 0.0012 192 
1.2 0.095 0.00050 190 
1.35 0.10 0.00058 0.00087 0.00032 172 115 

0.105 0.00058 181 
0.115 0.001005 115 
0.10 0.00087 0.000385 115 260 
0.091 0.00033 276 
0.095 0.00033 288 

m 182 119 281 
a 5.0% 5.8% 5.2% 

am 1.9% 2.5% 2.3% 

Prg.590. A 1.1 0.033 0.000135 0.000099 244 334 
0.031 0.000165 0.000249 188 125 
0.031 0.000260 119 
0.30 0.000084 357 

c 3.5 0.12 0.000525 . - 0.105 0.00084 6.000385 229 125 273 

H 6.0 0.20 0.00105 0.00163 190 123 
0.195 0.00105 0.000625 186 312 
0.21 0.00168 0.00067 125 314 

m 206 123 311 

I 

a 13.5% 2.1% 105% 

: am 6.1% 0.9% 4.6% 

2 
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I Percentage standard deviation All toxins 
)let hod 

Toxin Toxin Toxin Standard Limits of error 
Bo35 Prgo4l!4 Prgo5UO deviation (P = Oo9U) 

~~ --- --
., % % % % ,. 

Jllice i. v. 0 •••• \105 4.2 4.6 7.2 83.5-120 
Guinea-pigs i.e. 12o0 5.3 10.1 9.4 7905-126 
H:cmolytic 0 0 709 1202 15.4 12o6 7300-136 

The estimates of the limits of error of the three methods can only 
be regarded as very rough. There is evidence that, for example, 
toxin B.35 gives less accurate results in the mouse and guinea-pig 
methods than toxin Prg.484. This supports the immediate impres
sion of the investigators and may be due to a larger content of non
specific substances in toxin B.35. 

As a whole, the standard deviations are greater than those found 
in titrations of other types of antitoxin-e.g., tetanus (li~its of 
error of titration with one toxin 87-117%) 1 or staphylococcus a 
antitoxin (limits of error for h~molytic assay 86-114% ; for mice 
i.v. 92-108%).1 · 

This may be explained by the fact that perfringens toxins 
ordinarily contain few indicating doses per test dose in comparison 
with, for example, tetanus toxin, which may contain up to 2,000 
moLd. per test dose L+ ;5. 

2. THE DEVIATION OF THE RESULTS OBTAINED 

WITH DIFFERENT TOXINS 

Having found the range of deviations between the results obtained 
with the single toxins, we are able to judge whether the results 
obtained with di!Tcrent toxins can be regarded as significantly 
di!Terent. 

First, the results of each method are computed separately. The 
mean result of titrations with all toxins is calculated, and the devia
tions of the means obtained with each toxin are squared, multiplied 

1 Bull. Health Org., 1938, 7, 728. 
0 

1 
British Pharmacoprela Commission. Reports of Subcommittees 10 Aug 1936 

pages 15-16. • • · • 
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in each case by the number of titrations performed with the toxin 
concerned-and the products are summed. The square root of this 
sum divided by the square root of 2 (the number of toxins minus 1) is 
the weighted estimate of the deviations of the titrations obtained 
with various toxins. This figure should be compared with the 
standard deviations for titrations with a single toxin by means of 
the z-test of R. A. FISHER to judge whether the deviations obtained 
with the three toxins are significantly larger than that allowed by 
the error of the test. 

A. 1\louse Test. 

Serum V Srrum VI Senam VII 
Toxin B.35 

Standard deviation 
Toxin Prg. 4!1~ Toxin Prg. &\10 

of means obtained Log. 0.0467 0.0515 0.1074 
with three toxins. 0/ ,o 11.4 13.4 28.1 

Standard deviation 
for assays with Log. 0.0305 000305 000305 
one toxin 0 0 0. 0 0 % 7o2 7.2 7o2 

Deviations with Not Not 
several toxins .. significant significant Significant 

From this it is evident that the results obtained with various 
toxins deviate semewhat more than those obtained with single 
toxins for serum VII sufficiently to render the results with the 
three toxins significantly difierent. 

The error of the mouse assay of perfringens sera with several 
toxins therefore consists of : 

1. The error of assay with a single toxin. 
2. Deviations due to (non-specific) variations in toxin. 

The corr~ct indication of the limits of error of the test must there
fore include this variation of the toxins. Our result gives the 
following estimate. 

Titration& with Several To:rim. Mite i.v. 

Standard deviation log. 0 0 0 o o o 0 • o • o o o • • • Oo0422 
Percentage 0 0 0 0 0 0 0 0 0 0 o 0 •• o o • 0 o o o o o o o o • 1 Oo2 
Limits of error IP ~ 0099) •• o. 0 o o:...... 78-128.5% 

It has been emphasised by R. PRIGGE that ,a varying ratio of 
hremolysin to lethal toxin will increase the deviation of the mouse 
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tests when several toxins are used. Our results-as presented in 
Table 5-give no support to this view. Toxins Prg.484 and Prg.590, 
which have quite different proportions of ha!molysin, give 
results by the mouse method which are closer to each other than to 
those obtained by toxin B.35, the hremolysin ratio of which lies 
between that of the two other toxins. 

B. Intracutaneous Assays. 

The test for significance of deviations among the mean results 
obtained with the three toxins has been repeated in the same manner 
as for the mouse assay. 

Serum VI Serum VII Serum V 
Toxin B.35 Toxin Prg.484 Toxin Prg.590 

Standard deviation 

( 
Log. 0.0774 0.0252 O.Oi67 

of means obtained 
with three toxins. % 19.5 5.9 19.3 

Standard deviation Log. 0.03\JO 0.0390 0.0390 
lor assays with 
one toxin % 9.4 9.4 9.4 

Deviations of Not Not Not 
means ......... significant significant significant 

The deviations between the means are greater than those deter
mined with one toxin, though these difTerences are not significant. 
, The error of the intracutaneous test estimated by the combination 
of results is as follows : 

Tilrations with Several Toxins. Guinea·pigs i.e. 

Standard deviation log . . . . . . . . . . . . . . . . 0.0-136 
Percentage ... :. . . . . . . . . . . . . . . . . . . . . . . 10.5 
Limits of error (P = 0.99) . . . . . . . . . . . . . 77-129.5% 

C. The Hremolytic Assays. 

The analysis of the biological constants of the three toxins led to 
the suspicion that the hremolysin fractions of the three toxins 
difTered quantitatively inter se in their biolooical e!Tects. The 
t~tration of the three sera against the standard se~um gives informa
tion whether these difTcrences are due to hremolysins of di!Terent 
an tigrnicity. 
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Table 7. 

H.'EMOLYTIC ASSAYS 

Test 
Dose givin~ 0-25% hwmolysls 

arter 2 hours at 37°C .. + lS hours at R.T. 1. 
Titre A.t:. 1""'" c.c. 

Toxin Lab. dose ----

I 
' ' Standard v VI VII v Yl 

I 
VII A.U. c.c. c.c. c.c. ---- ---------- -- --- -" --

lllgrm. I 
I 

I B.35 .. A 0.725 0.063 0.00028 0.00048 0.000208 
I 

22.1 131 303 

i 

c 2.5 0.25 0.0011 
' 227 

0.20 0.0018 I 0.0007 I I II I 352 
I 

H 2.3 0.242 0.0019 I o.oooso 1211 I 302 
I •0.231 0.00109 213 

0.256 0.00127 I 202 i 
lllCHil 216 123 318 

0 5.5 ~~ 9,4 l:u 9.3% 

Prg.484 A 0.595 0.063 0.00032 0.00039 0.00()163 199 161 386 
c 40.00 1.2 0.005 0.010.1 0.0033 2·10 114 :lt\8 
H 8.3 0.63 0.0029 0.0049 0.00164 218 1:11! 378 

mean 218 136 377. 
0 9.8 ~~ 18.9 ~tJ· 2.4% 

Prg.590 A 1.25 0.12 0.000468 0.000208 0.00012.1 2H6 5i7 959 
c 5.0 0.36 0.0016 0.00047 225 800 766 

0.50 0.00063 
H 1.6 0.231 0.00089 0.00032 0.000216 251! 728 I 1070 

1.6 0.253 0.00095 0.00032 0.000216 2ti5 7!!6 ' 1170 
mean 253 720 

' 
978 

0 8.3% 16.5': ... 20.1 % 

Table 7 shows that the means of the results obtained with toxins 
Prg.484 and B.35 are quite close, while those derived from experi
ments with toxin Prg.5!JO deviate considerably from the former ; 
for sera VI and VII, the titre is 3 to 4 times that obtained by the 
first two toxins. 

The test for significance of deviation between the results with toxins 
B.35 and Prg.484 showed that there is no significant deviation in the 
results obtained with these toxins. As mentioned before, the 
behaviour of the toxins is different, toxin Prg.484 showing a late 
hremolysis at room temperature in neutralisation experiments. 

The antigen in the two toxins is thus probably the same, but the 
" avidity " or ability to combine "ith antitoxin is different. 

The hremolytic assay with toxin Prg.5!JO, however, gave divergent 
results, the significance of which for sera VI and VII needs no 
statistical testing. 
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The mean titre of serum V has a somewhat higher value than that 
obtained with the other toxins, although not significantly different. 

There is no doubt that the hremolysin in this toxin must be 
regarded as a diiTcrent antigen from those of toxinsB.35 andPrg.484. 

As stated above, a preliminary test of the three sera with a 
hremolytic toxin (Prg.377) gave the following results : 

Titre determined with To.rin Prg.377 

Serum V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20G 
Serum Y l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 
Serum \' ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640 

The values are fairly close to those found with toxin Prg.590, 
thus supporting the assumption of the existence of two hremolysins 
of diiTerent antigenicity. 

C. The Multiplicity of the Toxins in Perfringens Filtrates. 

In the investigation, three biological properties of the perfringens 
filtrate were examined-its lethal effect on mice, its skin necrotising 
eiTcct on guinea-pigs and its hremolytic effect on sheep cells. For 
the sake of simplicity, a " lethal factor ", a" necrotisin " and a 
.. hremolytic " factor have been mentioned, but this does not mean 
that different biological eiTects may not be caused by one toxic 
entity, or that the same effect may not be caused by different partial 
toxins. 

The results obtained in assaying the three sera intracutaneously 
in guinea-pigs and intravenously in mice were concordant, and the 
assumption that the same entity causes the two different effects is 
quite reasonable. 

The standard deviations of mouse and guinea-pig results taken 
togL'thcr are as follows : 

STANDARD DEVIATIONS 

Mouse and Guinea-pig Results together. 

Toxin 

8.35 ............ . 
Pr~.41H •.........• 
l'rg.5\JO .......... . 

All toxins ....... . 

Serum V 
~. 

12.3 
6.5 

11.7 

10.9 

Serum VI Serum VII 
\l'o % 

6.2 11.8 
5.4 12.2 
4.7 8.9 

6.1 13.1 

All sera 

Standard 
deviation 

10.4 ~-

Limits 
of error 

77.5-129% 
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The differences obtained by the two methods do not, accordingly, 
exceed the limits .of error estimated for the guinea-pig method 
(77-129.5%). 

If the lethal and necrotic effects are caused by different substances, 
the ratio of the one to the other in the three toJCins must be by chance 
exactly the same. 

Another method of computation, however, would more directly 
give evidence that the substances are identical. 

If the logarithms of the doses of serum and toxin giving the end
point-the equivalent toxin and antitoxin mixtures-are plotted 
agains~ each other for each toxin and serum, the values obtained 
by mouse assays as well as by guinea-pig assays fit the same straight 
line (see diagram on folloving page). 

The experiments were performed with a sufficiently· wide range 
of doses to confirm this for all toxins and sera. The fact that the 
doses of antitoxin and toxin found to be equivalent by the two 
different methods conform to the same law strongly suggests the 
identity of the lethal and necrotic factor in the three toxins concerned. 

The law of the equivalent mixtures of antitoxin and toxin is given 
by the equation · 

log S = a log Tx + K 
or S = K'.Tx11 

This Ia~ is not identical with Ehrlich's law of multiple propor
tions, which assumes the exponent a = 1.00. In this case, a varies 
from 1.075 to 1.165. Statistical analyses show that: (1) there is no 
significant change in the value of a when different sera or toxins 
are used ; (2) the mean of all values of a (1.125) is significantly 
differentfrom 1.00. 

The equation can therefore be written as : 

S = K'.Tx 1 "116 

The standard deviation of all 107 observations concerning this 
law has been deterffiined as : 

0.0438 (log.) 
or 10.6% 
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The limits of error in the determination of the end-point (the 
equivalent mixtures of toxin and antitoxin) are accordingly : 

73.5-136% 

for mouse and guinea-pig test together. 

THE EQUIVALENT CURVES OF THE li£MOLYSINS 

The equivalent mixtures of toxin and antitoxin determined by 
the hremolytic method have been plotted against each other. 

The curves are more irregular than those provided from titrations 
in mice and guinea-pigs. 

The few observations do not allow of any conclusions. None of 
the slopes of the curves differ significantly from 1.00 or 1.125 or from • 
each other. 

CONCLUSIONS 

In the toxins examined, we were able to distinguish different 
antigens. 

(1) A partial toxin causing the death of mice and necrosis of 
the skin of guinea-pigs. This substance is almost certainly the 
same as Prigge's t; toxin. 

(2) A hremolysin in toxin Prg.5!>0 di!Terent in antigenicity 
from 

(3) Another hremolysin (B.35 and Prg.484). 

It may be debated whether the hremolysin of B.55 is identical 
with the t; toxin. In favour of this view is the fact that the ratio 
LH 11 +was about l.Oand that the sera bad the same relative potency 
when assayed by the hremolytic and the in uiuo tests. Opposed 
to this view is the observation of PRIGGE that lethal toxins may be 
isolated from hremolysin by fracbonaf salting out, and the experi
ments of Sarah STEWARD and 1\larion CLAMPIT, 1 who were able to 
isolate the lethal from tbe hremolytic toxins by filtration through 
graduated membranes. 

• Bull. Health Org., 1938, 7, 802. 



822 BIOLOGICAL STANDARDISATION 

But the fact that both Prg.484 and B.35 give the same titre to 
the three sera and that these values are identical with those found 
by the in vivo test leads one to the conclusion that the ~ toxin is hre
molytic, although only to a small degree. The constitution of the 
two toxins can be interpreted as : 

J'rg.484 is an almost pme ~toxin. B.35 is largely composed 
of ~toxin ; it contains also the hremolytic factor of Prg.590, but 
in insufficient quantity to affect the results of hremolytic tests. 

An additional experiment performed in Copenhagen gives further 
evidence in favour of the last hypothesis: the sera VI and VII were 
tested hremolytically with a mixture of 3 parts of Prg.484 to 1 part 
of Prg.590. The result presented in Table 8 was that, according to 
the readings after 2 hours at 37o C., the titres of the two sera agreed 
with those found with Prg.590 in previous experiments ; read after 
18 hours at room temperature, the titre agreed with that obtained 
with Prg.484 or in the in vivo test. 

We have thus artificially made a toxin of the nature of B.35 : 
more hremolytic than Prg.484, but giving the same titre as Prg.484 
under certains conditions. 1 

The ~ toxin should thus be characterised as being : 

(1) Lethal for mice ; 
(2) Necrotic for guinea-pigs' skin ; 
(3) Weakly hremolytic for sheep cells. 

The hremolytic factor of Prg.590, probably the a-lysin of PRIGGE, 
may he lethal too, but it could not be shown in the results of the 
mouse tests. 

1 As additional evidence ofthe complexity of toxin B.35, a test was performed 

by Mbs LLEWELLYN SMITH, in May 1))39, on a serum of a low anti-hremolysin 
. anti-~ 

c~ntent. Tested by the hremolytiG method, this serum (G.G.C.3089 Bur u h 
\\ ellcome) was found to have • ro g s 

With toxin Prg.484 ....................... . 
• • Prg.590 ........................ 
• • B. 35 .......................... 

460 A. U. per c. c. 
60 • • 

290 • • 

Thus the complexity of D.35 cau be detected by a serum wh' h t · 
cousi<lerably lower ratio of anti-h:~>molysiu (Pri""e's a) to ~ ~~~u~:~ya~~ : 
the staudard of reference. "" '> a 
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Table 8. 

EVALUATION OF SERA VI AND VII WITH A MIXTURE 
OF TOXINS PRo.48-l AND PRo.590 

I 

823 

3 e.e. Prg.484 Reading atter 
(1 e.e. ~ Standard 
100 mgm.) serum First Sscond 
+ 1 e.e. (0.2 + 3.8) reading reading 
Prg.590 1 c.c. = 1 A.U. 2 hours 18 hours (1 e.c. = 

100 mgm.) at 37•C. at R.T. 

--- -------- - -- ---
A. U. 
0.10 50-100 100 

0 0.16 25-50 50-100 
"' ., 0.25 < 12 12 
~ 

P:: 0.32 0 < 12 
0.50 0 0 e 0.63 0 0 

lib 0.80 0 0 e ----
0 Serum VI ... 
+ 

c.e. 

... 0.0002 50 100 
ao 0.00032 25 50-100 .... 
~ 0.00040 < 12 50-100 0.0004 c.c. - 0.0032 c.c. -
P:: 0.00050 0 25 0.25 A.U. 0.32 A.U. 

8 
0.00063 0 12-25 
0.0032 0 < 12 1 •.•. = 625 l.U. 1 '·'· - too A.D. lib 0.0040 0 0 e 0.0050 0 0 

0 0.0064 0 0 
"' II 0.0080 0 0 
., 0.010 0 0 

..Q I 

" I I .... Serum VII I 
c.e . : . 

.<: 

" 0.00016 50-100 100 .. ., 
0.00025 25-50 50-100 0.00032 c.c. = 0.00125 c. c.-= . 0.00032 < 12 25-50 0.25 A.U. 0.32 A.U. -

u 0.00040 0 12-25 I 
u 0.0010 I 0 < 12 11 •. r.~soou 1 '·'· - 256 A.U. 
0 0.00125 0 < 12 I .... 
0 0.0016 0. 0 

0.0020 0 0 
0.0025 0 0 

The conclusion is that the mouse and guinea-pig test permits 
titrations of perfringens antitoxin with a standard error of 10%. 
But the observations of WEINBERG and GmLLAUMIE contradict 
this finding. In using the mouse test, these authors are able to 
determine the ~otency of a given serum as 200 A.U. with one toxin 
and as 575 A.U. with another. 



824 BIOLOGICAL STANDARDISATION 

The only reasonable explanation is that \VEINBERG's toxins 
contain a lethal factor diiTerent in antigenicity from the t; factor. 

We do not incline to the view that a standard toxin should be 
placed at the disposal of all workers before further experiments have 
made it possible to define quantitatively and qualitatively all the 
partial antigens found in perfringens filtrate. 

If a standard toxin is to be used, its properties must be so well 
defined that it is possible to reproduce it when necessary. 

SUMMARY 

1. Three institutes have titrated three different perfringens 
antitoxins against the international perfringens standard antitoxin 
by means of the three different toxins. 

2. The comparison was performed intravenously in mice, intra
cutaneously in guinea-pigs and in vitro against sheep erythrocytes. 

3. The minimum hremolytic, lethal and necrotic doses varied 
considerably in the different laboratories, while the equivalent doses 
of toxin and antitoxin agreed with a standard deviation of 10%. 

4. In the serum assays, performed intracutaneously in guinea
pigs and intravenously in mice with the three toxins, the potency 
readings agreed with a standard deviation of 10%. 

5. The l1remolytic test showed that one of the three toxins had an 
antigen different from that of the other two. For the two toxins 
with the lowest hremolysin content the hremolytic test gave the same 
Sl'rum titres as the in vivo test. For the most highly hremolytic 
toxin, the divergent titres produced indicated the presence in the 
toxin of a hremolysin (a-lysin), different in antigenicity from the 
ldhal and necrotic factor (t; toxin). 

G. The existence of two different antigens in perfringens toxin 
has thus been confirmed, but the literature gives evidence that lethal 
factors other than that present in the three toxins in question 
(t; toxin) seem to exist. 
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II 

COMPARISON OF TEST TOXINS FROM 

V ARlO US INSTITUTES 

By Johs. IPSEN, Copenhagen, 

825 

In the previous report, it was concluded that it was possible--using 
the mouse intravenous test or the guinea-pig intracutaneous test 
and assaying against perfringens toxins of apparently different 
composition-to obtain estimates of the potency of various 
perfringens antitoxins which agreed within the limits of 78-12!1%. 

The hremolytic test, however, gave different results with some 
toxins. The conclusion was that only one essential lethal factor 
was active in the three toxins and that this factor was identical with 
the necrotoxin and with one of the hremolytic toxins, while the other 
hremolytic toxin appeared antigenically different. 

The investigation did not therefore confirm the findings of 
WEINBERG and GUJLLAUMIE, who observed deviations in titre with 
various toxins going well beyond the limits of 78-12!1%. These 
authors only used the mouse test. 

The most reasonable explanation was that the three toxins used 
in our. experiments did not contain all the possible components of 
the perfringens toxin, and that WEINBERG's toxin might contain 
another lethal factor that was wholly absent or else present in only 
very small amounts in the toxins previously examined, which were 
produced in Frankfort and Copenhagen. 

We therefore held it necessary to undertake some additional 
experiments with toxins and sera from the Pasteur Institute or 
Paris. 

Professor WEINBERG very kindly placed at our disposal a toxin 
E27 with a high content or hremolysin and the two sera, Nos. 415 
and 135, mentioned in his recent paper. 1 These reagents were used 
together with other toxins and sera, some or which had been tested 
in the previous investigation. 

• Bull. Htallh Org., 1938, 7, 818. 
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.'U aterials used. 

Toxins: 
m.l.d. 

0 E from the Pasteur Institute 1 rl = 20 
21 m.1 .. 

Prg.590 from Frankfort 
B. 35 from Copenhagen 
PENX 18 from Beckenham 1 

Sera: 

.. 

.. 
-
-
·-

Serum VII from the Copenhagen Institute 

10 
4 
0.05 

Serum 135 from the Pasteur Institute 
Serum 415 ~ 

Serum 425 Vienna 

(Serum 425 was sent to us by Dr. E. ScHMID, Staatliches Sero
therapeutisches Institut, Vienna. It haa been bought from the 
Pasteur Institute with an indicated potency of 400 A.U. per c.c. 
The Vienna Institute found the titre to be 50 A.U. per c.c. The 
history of this serum illustrates the practical importance of the 
question dealt with here.) 

METHODS USED FOR TITRATION 

The sera were tested intravenously in mice, intracutaneously in 
guinea-pigs and by the hremolytic method upon sheep-eryt!Jrocytes. 
The details of the technique were the same as described in the pre
vious paper, but, owing to the small amounts of the various toxins 
available, it was necessary to test with a more widely spaced range 
of serum doses and to economise the number of mice per dose. 

The deviations found are, however, of such a magnitude that 
thry cannot be ascribed to the lesser accurary of the technique. 

1 The Copenhagen Institute is greatly indebted to 1\Ir. A. T. GLENNY of the 
Wcllcome P.hysiological Research Laboratories, Beckenham, for the g~nerous 
supply of th1s toxin. 
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SYNOPSIS OP RESULTS 

Titre of the Four Sera in International Units per c.c. 

I .I Sen 1m 
Toxin I lllethod Test dose 

I 
I 

I VII Vienna I 
_(425) - 415 13.> 

I 1-----
Mgr. l Hremolytie ..•.......... LH: 9.5 300 64 46 64 

PEn 18 . I.v. Mouse ............. L+: 6.0 250 80 36 50 
I.e. Guinea-pig ......... LN: 7.0 300 66 40 61 

I . ! Hremolytie ............. LH: 12.5 980 250 940 20 
Prg.590 I.v. M~use ·: ........... L+: 30.0 333 63 25 40 

I.e. Gumea-p1g ......... LN: 33.0 317 50 
I 
\ Hremolytie 1st reading ... LH: (12.5) <>940) (250) (3211) (25) 

B.35 . . . • 2nd reading ... LH: 10.4 375 100 1!0 50 
~ I.v. M~use ............. L+: 10.6 275 63 36 I liO 

I.e. Gwnea-plg ......... LN: 12.0 273 63 35 I 55 
I 
~ Hremolytie ............. LH: 0.30 1,000 :i60 1.100 I 23 

E.27 ... I.v. Mouse ............. L+: 2.00 720 400 /JOO 280 
I.e. Guinea-pig ......... LN: 10.00 275 60 83 1 105 

RESULTS 

The above table· contains a synopsis of the results expressed in 
antitoxin units per c.c. In the third column, the dose of toxin 
neutralised by 1 A.U. is indicated. 

In cases where the determination of the test dose took place at 
levels other than 1 A.U., the dose was calculated by assuming simple 
proportionality between doses of toxin and antitoxin combining. 

I. Tilralions with Toxin PENX 18. 

This toxin has high lethal and necrotising power, but is only feebly 
hremolytic, the hremolytic activity being more evident after the 
second reading (18 hours at 37° C.). The intracutaneous reactions 
were very clear-cut. 

The test doses obtained by the three methods (LH, L+ and LN) 
are of the same order of magnitude, which suggests that the three 
biological reactions are caused by the same toxin. This hypothesis 
is supported by the fact that the potency estimates of the sera were 
the same with all three toxins. 
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II. Titralions with Toxin Prg.590. 

The mouse and skin test shows that the same amount of toxin 
is neutralised by 1 A.U., but only one-third of this amount is neutra
lised by 1 A.U. in the tests on sheep cells. The 1st and 2nd read
ings of the hremolysis gave the same result. Very little of the toxin 
was left, and only a few tests could hence be made with mice and 

guinea-pigs. 
The mouse and guinea-pig tests gave the same result, a result 

equal to that recorded for toxin B.35. The hremolytic test confirms 
the results obtained with toxin Prg.5!JO in the previous investiga
tions, the hremolytic titre of the sera being quite different from the 
in vivo titre, a fact which indicates that this toxin contains another 
antigen possessing hremolytie activity. 

III. Titrations with Toxin B.35. 

This toxin is a little less hremolytic than Prg.5!JO. There was some . 
difTerence in the hremolytic test according to whether 1st and 
2nd reading was chosen. By the mouse and guinea-pig methods, the 
potencies of the four sera were the same as when the former two 
toxins were used. 

In the hremolytic test, however, a peculiar phenomenon appears. 
With some of the sera, the 1st and 2nd readings showed a wide 
divergcnc~widerthan that recorded for the standard serum. Serum 
135, however, gave identical end-points at both readings. In the 
case of sera VII, Vienna (425) and 135, the interesting point is that 
the potency estimated from the first reading approaches the titre 
found by the hremolytic test with Prg.5!JO, while the second reading 
tallies with the results of the in vivo test with B.35 and Prg.5!JO 
and all tests with PENX 18. · 

This may be explained by the presence of both antigens in the 
toxin. The hremolysin that is identical with the necrotoxin and 
lethal factor (1;), predominates, however, but is slower to react than 
the purely hremolytic factor (a), the latter producing the results 
obtained at the first reading. 

IV. Tilrulions with Toxin E.27. 

While the three toxins mentioned above, originating from 
Becken ham, Frankfort and Copenhagen, gave the same results in the 
animal test and difTcred only in the hremolytic assays, this toxin 
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from the Pasteur Institute gave quite diiTerent results by all tests. 
The nature of toxin E.27 is shown by the numerical values of the 
test doses. The low LH indicates a potent hremolysin. The L+ is 
only a fifth of the LN, which is evidence of the presence, in this 
material, of a lethal factor other than the necrotoxin. . 

The titres obtained by the mouse assay confirm this assumption ; 
these values being quite diiTerent from those obtained by the skin 
or by the hremolytic tests and quite diiTerent from results yielded by 
the three toxins discussed above. 

The hremolytic test gives the same result as that recorded for 
toxin Prg.590, which indicates the presence of the same h~molysin 
in the two test toxins. 

The results of the guinea-pig tests were somewhat difficult to 
interpret, as the necrotic areas were small and did not increase 
markedly with decreasing doses of antitoxin. 

The titres come close, however, to those obtained by the three 
· to~ns previously discussed, although there is some doubt whether 

the values of sera 415 and 135 are within the limits of error of the 
test. 

DISCUSSION 

The above-mentioned experiments alford evidence that at least 
three antigens may exist in perfringens toxins, and that the corre
sponding antitoxins are present in varying amounts in all the sera 
examined. 

The 1st Factor. 

This factor is probably the t toxin of PRIGGE. It is : 

(1) Necrotic to guinea-pigs' skin ; 
(2) Lethal to mice ; 
(3) Feebly hremolytic. Neutralisation experiments show 

increase in hremolysis after standing overnight at room 
temperature. 

The 2nd Factor. 

Probably identical with a-lysin of PRIGGE. Its predominant 
feature is its hremolytic activity for sheep cells. There is little 
or no change in hremolysis after standing at room temperature. 

3 
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It is not known whether it has any lethal or necrotising 
activity. 

The 3rd Factor may be called X. 

It is lethal to mice. No evidence is available to show that it is 
hremolytic, but it may possibly have necrositing properties (cf. skin 
test for S.415 and 135 with toxin E.27). 

The composition of the four toxins may be represented thus : 

Toxin 

PENX 18 ................. . 
ll.35 ............•......... 
Prg.590 ................... . 
E.27 ..................... . 

Origin 

Beckenham 
Copenhagen 
Frankfort 

Paris 

~ 

++ 
++ 
+ 
+ 

And the antibodies of the sera may be given as : 

Serum Origin Anti-~ 

VII •••••••••••• 0 ••••••• 0 •• Copenhagen 292 
Vienna •••••••••• 0 ••••••• 0. Paris 65 
415 ••••• 0 •••••••••••••••• 0 Paris 43 
135 ••••• 0 ••••••••••••••••• Paris 62 
PE1 Standard .............. Hampstead (20) 

Factor 

" 
0 

(+) 
++ 

+++ 

An ti-m 

990 
305 
970 

22 
• (20) 

X 

0 
0 
0 

++ 

Anti-X 

720 
400 
500 
280 
(20) 

Tile anti-t. titre is calculated as the geometric mean of the results 
obtained : 

I.e. with all toxins ; 
I.v. with all toxins except E.27; 
llremolysis with toxins PENX 18 and B.35 (2nd reading). 

1'he anti-a litre is calculated from the hremolytic titre obtained 
with Prg.590 and E.27. 

The anti-X titre is the titre found by intravenous tests with toxin 
E. 27. It is possible that the anti-X titre indicated is not the"true" 
titre but rather a composite value made up of the" anti-X factor" 
and the anti-t. factor. A striking fact which emerges from the study 
of WEINBERG's and GutLLAU~IIE's findings is that their results can
not be separated into two groups, one representing the t. titre and 
the other the X titre. They display an unsystematic dispersion 

1 

The content of the three antitoxins in the standard is taken as 20 A.U. 
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which suggests that the test toxins contain both lethal factors and 
give results which depend upon the relative content of the antibodies 
i.n the serum. 

The fact that there was no evidence of the presence of the 
X-factor in the toxins produced at Beckenham, Frankfort and 
Copenhagen may suggest that the X antigen is an aberration of Cl. 
perfringens only found in the strain at the laboratory of Professor 
WEINBERG. But the presence of abundant quantities of antibody 
against the X-factor in serum VII produced in Copenhagen and the 
international standard serum produced in England would seem to 
contradict this view. 

The presence of the a-hremolytic ·factor in the toxins would 
appear not to affect the standardisation and administrative control 
of perfringens sera, provided only in vivo tests are used. The 
X-factor, however, gives rise to peculiar difficulties. It is not possible 
to conclude from a single mouse test whether or not the test toxin 
contains the X-factor, and it seems that two toxins containing 
various amounts of X-toxin in relation to t-toxin will give quite 
different results. 

The standardisation of perfringens sera by the mouse test can be 
· effected independently of the test toxin, if toxins containing only 
t and a toxins are used, but toxins containing X-factor will make 
a standardisation by means of a standard ·serum impossible. 

It must now be considered whether the X-factor is a commonly 
occurring phenomenon of which account must be taken in the 
production of therapeutic sera, or whether it is associated only with 
certain strains of Cl. perfringens, in which latter case standardisation 
against t toxin, as performed hitherto in most countries, is sufficient 
for the control and production of anti-perfringens sera. 

An international enquiry into the occurrence of the X-factor in 
various toxins might be advisable. 

SUMMARY 

1. Three perfringens toxins originating from Beckenham, 
Frankfort and Copenhagen yielded the same titres for four anti
perfringens sera tested intravenously in mice and intracutancously 

in guinea-pigs. 
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2. A toxin prepared by Professor WEINBERG yield~d widely 
divergent titres for these sera when tested by the intravenous mouse 
method. 

3. In luemolytic assays of the sera, the titres fell)nto two groups, 
the one corresponding to those of the test mentioned under 1, the 
second differing from both the latter and from those of the 
intravenous mouse test with Weinberg's toxin. 

4. Anti-perfringens sera will show the same relative potency 
when t toxins are used as test toxins in the intravenous mouse test. 
Further investigation of the nature of the toxins produced by 
Professor WEINBERG is necessary. 
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III . 
THE ANTIGENIC CONSTITUTION OF PERFRINGENS 

TOXINS PRODUCED WITH VARIOUS STRAINS 

AND MEDIA 

By 

Jobs. IPSEN (Copenhagen) and 
Renzo DAVOLI (Florence). 

The comparison of perfringens test toxins from various institutes 
(see preceding paper) has shown that a toxin produced at the 
Pasteur Institute clearly difTered in its antigenic properties from 
test toxins' of three other institutes, the difTerence being most 
evident in the mouse assay. 

It was therefore necessary to determine whether this discrepancy 
could be explained by variation in the strains of Cl. perfringens 
used for the production of toxins and whether the composition of 
the media played any role in the quality of the toxin. 

We decided to limit this enquiry to the examination of two 
strains and two difTerent media-namely, those used in routine 
production at the Pasteur Institute, Paris, and at the State Serum 
Institute, Copenhagen. 

This preliminary investigation gave results which induced the 
examination of other strains and media. As is shown below, the 
exact analysis of the antigens of perfringens toxin is elaborate and 
requires a large number of experimental animals (in these 
experiments, we used about 3,000 mice). 

:MATERIAL EMPLOYED 

"Souche Lechien ".-According to Professor WEINBERG, this 
strain has been used for twenty-three years at the Pasteur Institute 
for the production of perfringens toxin. It was isolated by 
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WEINBERG in 1916 from a fatal case of gas gangrene. Professor 
WEINBERG very kindly supplied us with a subculture of this strain. 
His authority guarantees that it is a typical Cl. perfringens, type A, 
strain and, moreover, it was sent to Professor J. ZEISSLER, in 
Altona, who examined it and confirmed its purity. 

Strain S.S. has been used for some years at the Copenhagen 
Institute for routine production. It originates from the " Sach
sisches Serumwerk " and is a pure strain of Cl. perfringens, type A. 

Anliloxins.-The perfringens antitoxins described in the preceding 
report were assayed ; we also examined two interesting antitoxins 
produced at the Wellcome Physiological Research Laboratories, 
Beckenham. Our attention was drawn to them by Mr. A. T. 
GLENNY, who sent us an ample supply. Their unusual antitoxin 
content is shown in the following table : 

Antitoxin 

International Standard ........ . 
"Vienna" (415) ............. . 

t~~ ::::::::::::::::::::::::::I 
II . . . . . . . . . . . . . I 

" Welchii" (R.56o:i)::::::::::: 
" Wclchii" (R.5432) ........... I 

Origin 

Beckenham 
Pasteur Institute 

" Copenhagen 
Beckenham · 

" 

A.U. per c.c. 

Anti-1; 
toxin 

20 65 
70 
43 

290 
280 

0.35 

An ti-m 
lysin 

(20) 
400 
23 

1,000 
990 

0.15 
120 

liiedia.-WALBUM and REY~IANN's medium, as described in the 
Jl. of Path. & Bact., 1933, 36, 469. 

Bouillon V .f (Viande-f · ) d 'b . · Oie , escr1 ed by \VEINBERG and Gov 
(C. R. Soc. Bwl., 1924, 91, 148 and 1140) 

We used the modifi t' · d' . · ICa IOn m Icated In a recent paper by \VEIN BERG 
and GUILLAU~!IE 1 in wh · h · , 

b t
·t t d b ~c plg s stomach (" panse de pore ") is 

su s I u e Y commerc1 1 · f 
V

• 't t p f a pepsm or the digestion. During a 
lSI o ro cssor WEIN - • 1 b 

the formula at t BERGs a oratory, one of us (R. D.) copied 
· . . presen used at the Pasteur Institute For the 

peptic digestion, WEINBERG indica.ted 30 40 f . . 
(t.t ·oo - grm o dry pepsm 1 re ;) ). We prepared the m d' · · e Ia In the following manner : 

V./.(1).-The pepsin used . p 
of titre 3,000 5 f . "as a arke Davis preparation 

' grm. 0 wluch were added to an infusion of 
1 Rev. d' Imm., 1939, 5, 5. 
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6 kg. of beef and 11 kg. of ox liver. After 24 hours, the pre
paration was not entirely digested and fonned a pulpy emul
sion which it was difficult to filter. The V.f.(l) is taken to 
contain less peptone than ordinarily. 

V./.(2).-The amount of pepsin was increased to 10 gnn. 
of the same preparation. This time the broth was more fluid 
and filtered easily. 

The difference between the two preparations gave rise to variations 
in the quality of the toxins produced. 

The main difference between 'VALBUM and HEYMANN's medium 
and the two V.f. preparations can be illustrated as follows : 

Origin of peptone 

Pieces of meat on bottom •• , •••..••.•.• 
Basal broth .......................... .. 

\\'album 
ol Heymann 
Commercial 

(Hiedel) 

+ 
Deer 

PREPARATION OF THE TOXINS 

Weinberg V.f. 
Pepllc dl~eollon 

of broth 

0 
Beef + liver 

The media were inoculated with a few c.c. of a preliminary 
::ulture grown in the same medium. After 20 hours at 36°-37oC., 
the broth was passed through a Seitz filter and saturated with 
ammonium sulphate. 

In some cases, we saturated only to l or f, the proportion of 
700 grm. to 1 litre being taken as full saturation. 

The precipitate was collected on filter paper and dried in vacuo. 

BIOLOGICAL ANALYSIS OF THE TOXINS 

As in previous experiments, the direct and indirect toxicity of 
each toxin was detennined by the following methods : intravenous 
in mice, intracutaneous in guinea-pigs and h;emolytic on sheep 
erythrocytes. 

The result of this analysis is summarised in Table 1. The follow
ing abbreviations are used : 

1\l.l.d. =the least dose which causes the death within 48 houra 
of some, but not all, of a group of mice injected intravenously. 



I 
No. Strain 

K.3 ... s.s. 
K.5 . . . .. 
K.7 . . . .. 
W.3 ... Lechien 
W.5 . . . .. 
W.5a . . .. 
W.5b .. .. 
W.7 . . . .. 
W.l . . . .. 
K.l . . . s.s. 
W.12 . . Lechien 

W.l3 . . .. 
K.IO .. s.s. 
1{.9 . . . .. 
W.9 . . Lechien 
W.11 . . .. 
W.lO . . .. 

Table 1. 

ORIGIN AND CoNSTANTS oF ToXINS EXAMINED 

Degree of Lethal action Hwmolytic Necrotie action action saturation 
Medium with 

ammonium ~l.l.d. L+ M.h.d. LH LN 
suJphate Mgrm. llgrm. Mb'rnlo 1\lgnn. :Mgrm. 

V.f.(l) 1/1 0.63 25 1.25 32 32 • .. I /I 0.16 6.4 5 8 6.4 
Walburn & Heymann 1 /I 0.12 6.4 1.25 10 8 

V.f.(1) I /I 1.25 16 1.25 50 64 .. 1 /I 1.25 20 5 63 70 .. 3!4 1.25 15 1.25 50 63 • .. 1/2 1.25 12.5 1.25 50 63 

Walburn & Heymann 3/4 0.20 8 0.04 12.5 10 .. 1 jl 0.16 8 0.05 6.4 12.5 .. 1/1 0.16 11.5 0.016 8 16 .. I /1 0.32 5 0.004 6.5 7 

.. 1/1 0.63 14 0.006 12.5 25 
V.f.(2) 1/1 0.50 25 0.005 4 80 

" 1/1 1 18 0.005 6.4 100 .. 1/1 0.63 12.5 0.005 2.5 80 .. 1/1 5 50 0.01 10 500 

.. 1/1 4 80 O.o2 15 ' >400. i 

Ratio 

M.l.d. L+ LN 
m.h.d. m.l.d. L+ 

0.50 40 1.25 
0.03 40 1 
0.10 53 1.25 

1 13 4 

~.251 16 3.5 
12 4.2 

1 10 5 

5 40 1.25 
3.2 50 1.5 

10 72 1.4 
80 16 1.4 

100 22 1.8 
100 50 3.2 
200 18 5.5 
125 20 6.4 
500 10 10 

200 20 >5 

Antigen-
formula 

I; 
1; 
1; 

i;T) , .. 
I;T) , .. 
1;(<~) 
I; a 
I; a 
I; a 

(l;)a 
(l;)a 
(l;)a 
(l;)a 
(I;)<~ 

.... 

ttl -0 
r 
0 
Q -
~ 
"' 
~ 
~ 
:xl 
t:) 

~ ... 
0 z 
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We used only 2-3 mice per group and tested with doses dilTering 
one from another by 100%~.g., 0.64--0.32-0.16-0.08 mgrm. 

L+ /1 =the least dose of toxin which, mixed with 1 unit of 
antitoxin, causes the death of some, but not all, of a group 
ol mice in 2 days. As a rule, we determined the dose of toxin 
against half an antitoxin unit (L+ /2) and calculated the L+ /1 
value. 

M.h.d. = the least dose of toxin causing a trace of hremolysis 
of sheep erythrocytes (0.5 c.c. of a 5% suspension to 2 c.c. of 
the toxin dilution). Reading after 2 hours at 37oC, and 18 hours 
at room temperature. 

LH /1 = the least dose of toxin causing the above hremolytic 
reaction when mixed with 1 unit of antitoxin. Determined as 
LH/2 X 2. 

LN = the dose of toxin whi.ch, after mixture with 1 unit of 
antitoxin, causes a clear-cut yellow necrosis of about 5 X 5 mm . 
. on the skin of a depilated guinea-pig. For the determination 
of this dose, the same mixtures of toxin-antitoxin were used 
as for the determination of L+ /2 in mice. Injecting 0.1 c.c. 
of this mixture intracutaneously, we determined the dose of 
toxin causing the skin reaction when mixed with 1/10 A.U. 
(LN /10). The LN was then taken as LN /10 X 10. 

As some of the toxins are very unstable in solution, they were 
in each case dissolved just before use. 

SIGNIFICANCE OF THE ANALYSIS OF CONSTITUENTS 

The examination of the constituents and biological effects of 
each toxin aimed at estimating the relative amounts of the various 
partial toxins contained in perfringens filtrate. 

m.l.d. h b d The ratio proposed by PRIGGE as een use to express 
m.h.d. 

the " hremolysin " content of the toxin. It would, however, be 
correct to state that it indicates the ratio t fa, as t toxin also has 
some hremolytic action. Pure t toxins are supposed to have 
a ratio below 1 or equal to 1. 
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A ratio > 1 will indicate the presence of a toxin. It cannot be 
expected that the ratio between a-containing toxin and pure 1; toxin 
can be narrowly defined, as a large error is involved in the deter
mination of both m.l.d. and m.h.d. This arose during our en.cJuiry, 
when the m.h.d. of toxin Prg.484 was determined as 0.018 mgrm. 
in Buenos Aires and 1.25 mgrm. in Copenhagen, while the m.I.d. 
was found to be almost equal in both institutes. 

The ratio LN is about 1-1.25 for 1; toxins. If lethal factors other 
L+ 

than 1; toxin are present, the ratio will increase. Toxins with 
ratio> 1.8 are not suitable for the assay oft; antitoxin by the mouse test. 

The ratio L+ can also be used to indicate whether lethal toxins 
m.l.d. 

other than 1; toxin are present. Whereas for 1; toxins this ratio 
ranges between 40 and 70, other lethal factors will lower the ratio 
to values < 30. · The error in the determination of m.I.d. and the 
possible change of toxin to toxoid will, however, affect the ratio 
and limit its value. 

LN 
As regards the ratio-, the h~molytic and intracutaneous test 

LH 
doses will appear almost equal for 1; toxins. If this ratio is> 1.25, 
it shows that the amount of n toxin present is such that the hremolytic 
titre of an antitoxin will be determined by its anti-a content. If the 

. m.l.d. LN 
rabos m.h.d. and LH are both considered, the a content of a toxin 

can readily be estimated. 

RESULTS OF TITRATION OF PERFRINGENS 

ANTITOXIN WITH TOXINS OF DIFFERENT 

ANTIGEN FORMULA 

By e~tablishing the ratio of their constituents, we have been able 
to ~la~s1!Y our 17 toxins according to the antigens they contain and 
to Indicate the classes to which they belong by means of an" antigen 
formula " (see last column of Table 1 ). 

After th' 1 · 1 
. • IS ~na ys1s,_ t 1e toxins were used for comparing the 

actiVity of vanous antitoxins to that of the International Standard 



Toxin Antigen 
formula 

R. 5603 

K.3 ... t 280 
K.5 ... 1; -
K.7 ... t 280 

W.7 ... l;ln) 280 

W.t ... tn 280 
K.1 ... t;n 280 
W.12 .. tn 255 

W.13 .• (l;)n 120 
K.10 .. (l;)n 32 
K.9 ... (l;ln <HO 
W.9 ••. (t Q 40 
W.ll .. (l;)n -
W.3 ... ~'I 4-10 
W.5 ... t'l 3-10 
W.5b .. t'l 350 

W.10 .. '1" -

Table 2. 

TITRATION OF PERFRINOENS ANTITOXINS WITH TOXINS OF VARIOUS CLASSES 

Intravenous in mice HremolytJc 

Antitoxin Titre i 
VIenna 135 415 

Vll Vienna 135 415 
--

2·10 50 70 50 I= antl-t 
75 100 50 1- antl-t 300 60 63 45 60 60 50 

- 60 63 45 75 80 50 
I 

/Between - 60 63 40 130 30 63 
I anti..., 

- 67 80 63 = antH 417 25 1,135 
- 43 63 50 430 20 1,000 
- 45 80 40 - 16 -
- 60 55 50 375 18 1,000 = anti-a. 
800 240 40 320 Between an ti-t and - - -
600 - - - anti-" - - -
- 180 <40 320 428 25 

I 
1,110 

- - <40 100 375 22 1,050 
I I 

- 75 160 80 50 55 I 40 ) = anti-1; - 70 80 90 l Between antl-1; and I - - -
- 70 120 120 anti-'1 - - I - I 

I ' - - 100 250 Between anti-'1 and 428 22 1,050 • ::::::11 anti-a 

' 

anti..., I 
' 

Titre 

antl-1; and 

til -0 
I:"' 
0 
C'l -
~ 
C/) 

~ z 

~ 
0 -
~ -0 
z 

00 .., ... 
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antitoxin. The intravenous test on mice and the hremolytic test 
were used. A fixed test dose was added to a series of antitoxin 
dilutions, diiTering by 25% one from another. As a rule, 10-20 lethal 
doses were contained in the test dose corresponding to L+ /2, but 
for the toxins of type~. 'IJ and(~). a, 10-20 lethal doses corresponded 
to L+. 

These assays showed that the potencies attributed to the anti
toxins by each of our toxins varied, and that the titres found could 
be grooped according to the antigen-formula of the toxins as 
deduced from the analysis of the antigens (Table 2). We shall 
deal with each of these groups separately. 

I. Toxins of Formula ~. 

LN . m.l.d. 
Criteria : - 1-1.5. -- < 1. 

L+ m.h.d. 
LN 
LH 0.8-1. 

The necrotic, hremolytic and lethal properties of these toxins 
are due to the same antigen. Toxins K.3, K.5 and K.7 belong 
to this group. 

As far as the titration of antitoxins is concerned, its characteristic 
is that the mouse test and the hremolytic test give the same results ; 
as stated before, the same would be true of the intracutaneous 
assay. 

II. Toxins of Formula ~. a. 

These were divided into three groups : 

1. t, (a) Toxins. 

Criteria.-The same as~ toxin, except that m.l.d. > 1. 
m.h.d. 

Toxi~ W.7 has this characteristic: in mouse assay, it yielded the 
same t1tres as the ~ toxin ; but in the hremolytic assay, the titres 
":ere between the anti-~ and anti-a titres. This was the only 
d11Terence between this and the following group. 

2. t, a Toxin. 

C 't . LN 
n erw: - 1-1 " L+ ..... 

LN 
LH > 1. 

m.l.d. 
~. >1<100. 
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To this group belong toxins W.l, K.l and W.12. In the mouse 
test. they gave the same antitoxic titres as t toxins, while all the 
hremolytic tests yielded the anti-u titre. The u content of the toxin 
accordingly had no lethal efTect on the mouse organism. 

3. (t), u Toxins. 

. . LN 
Crrterra : - > 1.5. L+ 

LN 
LH > 1. 

m.l.d. 

h d 
~ 100. 

m ..• 

This group, which includes toxins W.13, K.lO, K.9 and W.ll, 
is of special interest, as these toxins are strongly hremolytic. The 
u toxin is present in so high a proportion that it influences the 
mouse assay. The hremolytic test with these toxins reveals the 
anti-u content of the antitoxins, but the mouse-assay titre is be
tween the an ti-t and anti-u titres. For example, R.5603, which has 
a very low content of anti-u, appears weaker than might be expected 
from its anti-t content, while serum 415, on the contrary, appears 
stronger than in the tests with t toxins on account of its high content 
of anti-u. 

No evidence was found in the experiments described in the 
preceding papers to support PRIGGE's view that highly hremolytic 
toxins influence the mouse assay. This is now explained by the 

m.l.d. 
fact that none of the toxins examined had a-- ratio exceeding 

m.h.d. 
20 • 
. We must now conclude that the u toxin is lethal, but only in large 

quantity. 
The symptoms of intoxication and especially the speed at which 

these symptoms appear gives evidence of the presence in our toxins 
of a new lethal factor. Within a few minutes of intravenous 
injection with •toxin-antitoxin mixtures containing only a small 
excess of free toxin, the animals rushed about and fell on their backs 
with protruding eyes. Most of them died within a quarter of an . 

hour. 
In titration with I; toxin, death occurs less abruptly and at times 

varying between l to 18 hours. · · 

Instability of u Toxin in Mouse Experiments.-An experiment 
was made to show that the lethal fraction of u toxin is very unstable 



Table 3. 

INSTABILITY oF .. ToXIN. (!;), .. ToXIN K.9 

D05e per i hour 
mouse Number 

of mice Surviving 
per dose 

j 3 hours jts hours t hour 
Toxin A.U. 

after injection 
--

c-70 2 

I 
1 1 0 s 0.50 2 2 2 2 

~ 0.35 2 1 0 "" -
E ·0.25 2 1 1 1 
0 c-18 2 0 - -- 0.125 2 1 0 0 

0.09 2 0 - -

M.h.d. immediately after dissolving 0.005 mgrm. 
M.h.d. 3 hours after dissolving 0.01 mgrm. 

Combining time for toxin-antitoxin mixture 

t hour 3 hours 

Surviving Surviving 

t hour I 3 hours Its hours t hour I 3 hours Its hours 

after Injection after Injection 

2 2 2 2 2 2 
2 2 2 2 2 2 
1 1 1 2 2 1 
2 1 0 2 2 0 
1 1 1 1 1 0 
0 - - 1 0 -
0 - - 0 - -

t hour alter the toxin had been 
kept In solution for 2t hours 

Surviving 

t hour I 3 hours Its hours 

after injection 

2 2 2 
2 2 2 
2 2 2 
2 2 2 
1 1 1 
0 - -
1 0 -

00 .... ., 
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even at 20°C., whilst M. LLEWELLYN SMITH has given evidence of 
the instability of its hremolytic action. 1 

· Mixtures of a given dose of toxin K.9 dissolved just before the 
experiment and of various amounts of the International Standard 
antitoxin were prepared and kept at room temperature (20°C.) for 
l hour, 1 hour and 3 hours after mixing ; groups of mice were then 
injected with these mixtures. Table 3 shows that the toxicity of 
the mixtures decreased in the course of the three hours. In order 
to prove that this decrease was not due to a progressive neutralisa
tion by the antitoxin, we let the solution of toxin stand for 2l hours 
and then prepared mixtures with the same doses of antitoxin as 
before, allowing them to combine for l hour before injection. The 
degree of toxicity was then found to be the same as that of the 
mixtures which had combined for 3 hours. 

Finally, we determined the m.h.d. of the toxin immediately 
after being dissolved and after the 3 hours at 20°C. The hremolytic 
action decreased by about 50%. 

Three conclusions connected with the lethal action of a toxin can 
be drawn from Table 3 : its instability in solution, the suddenness 
of its action and the lack of parallelism between mortality rate and 
dosage of toxin. These explain the difficulty encountered in obtain
ing in repeated assays with the same toxin of constitution ~). a an 
identical titre for a given antitoxin. With toxin K.9 we titrated 
three antitoxins, the combining time being 4-6 hours at room tern-

. perature. The titres found were identical with the anti-t content. 
During this interval, the a toxin diminished to such an extent that 
its lethal action was no longer noticeable. 

Table 4.. 

ABSORPTION OF THB • FACTOR IN (l;)ca TOXIN WITH ANTITOXIN R.5432 

Titre 

Toxin Antitoxin Before ca Aller m 
Mean titre !rom ••ta)'l 

wllb pure tolllno 
llhsorptlon llhsorptlon --- . 

!; • 
W.9 ............. Vienna 180 60 65 400 

. ··········· 415 320 40 43 1.000 .. 
135 <40 63 70 23 ..... " ...... .. 

R.5603 40 280 280 0.15 .. ............. 
W.13 . . . . . . . . . . . •• 120 

• Private communication. 
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Removal of the a Factor from ('~). a Toxins.-We titrated various 
antitoxins with toxins W.9 and W.13 from which the a fraction had 
been absorbed with antitoxin R.5432 (120 anti-a units and 0.35 
anti-~ unit). The titre was now found to be identical with the anti-~ 
content (Table 4). 

It is peculiar to (~).a toxins that toxin-antitoxin mixtures which 
are lethal to mice cause no necrosis or only a faint h~morrhagic 
skin reaction. The removal of the a content will, however, eliminate 
this discrepancy between the end-points of mouse assay and skin 
test (Table 5). 

Table 5. 

Toxin Jnterna- Antitoxin 
Surviving 

tional mice out Reaction on skin of guinea-pig K.9 Standard R.5432 of 3 
Injected 

M~rm. A.U. 
12.5 0.70 - 3 0 .. . 0.50 - 1 0 .. 0.35 - 0 0 .. 0.25 - 0 Slight hre morrhagia. 

" 0.18 - 0 .. " 
" 0.125 - 0 Moderate hremorrhagia (4 mm.). .. 0.09 - 0 Necrosis (5 x 5 mm.) • 

2 anti-u .. 0.70 units 3 0 .. 0.50 .. 3 0 .. 0.35 
" 3 0 .. 0.25 
" 3 0 

" 0.18 
" 3 0 .. 0.125 .. 3 Trace of necrosis . .. 0.09 I .. 0 Necrosis (8 x 12 mm.) • 

These experiments show faint dermal action of the a toxin which 
causes h~morrhagia but no necrosis. The reaction is too indistinct 
to serve as a basis for the titration of a antitoxin. 

Expe~iments with ~-absorbed m. a toxin showed that 1 m.l.d. 
Q! a toxm corresponds to 1,000-2,000 m.h.d. 

A test dose usually consists of 10-20 lethal doses of toxin. If the 
. m.l.d. 

ratw -- of a t, t · · m.h.d. a oxm lS > 100, a test dose will accordingly 

rontain a ll•thal quantity of a toxin As tl . t 1 · · us amoun s on y to 1-2 
ll:~hal.doses, it ~s understandable that the neutralisation ex eriments 
"til gtve very irregular results. p 
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III. t;, 11 Toxin. 

. . LN m.l.d. LN 
Crzterza:- 1.8. -h .. 1. - 1-1.25. 

L+ m. ·"'· LH 

The lethal and necrotic actions of the toxins in this group differ 
to the same extent as those of the (t;), ·a toxins; but the toxins them
selves differ from the (t;), a toxins in that they contain no other 
hremolysin than t;. 

Our experiments lead us to the conclusion that these toxins contain 
a new factor, the action of which is lethal but neither necrotic nor h<e
molytic. We have designated it by the letter 'I· 

Its presence was evident only in toxins W.3, W.5, W.5a and 
W.5b made by cultivating the Lechien strain in the medium V.f.(l), 
which contains little peptone. 

The toxins W.5a and W.5b were prepared from the same filtrate 
as W.5, but were precipitated with ammonium sulphate at a lower 
degree of saturation. 

LN 
The fact that the ratio- increases with the degree of saturation 

L+ 
may lead to the assumption that the 11 fraction is salted out at a 
lower salt concentration than the t toxin. 

PRIGGE found a similar difference between a and t; toxins, a being 
salted out at a lower concentration than !;. 

Table 8. 

TITRATION WITH ~ ABSORBED ~. 'I TOXJNI 

Toxin Antitoxin Before Aller ITevloutly known 
absorption absorption tltroo . 

t a 

W.3 ............ Vienna 75 225 65 400 
W.5b ...... ... .. .. 70 220 
W.3 •••••••• 0 ••• 135 160 320 70 23 
W.5b •• • • • • 0 •••• .. 120 320 
W.3 ..... ······. 415 80 250 43 1,000 
W.5b • • • 0 ••• 0 •• 0 .. 120 220 
W.3 ............ R.5603 440 350 280 0.15 
W.3 ····· ....... R.5432 <10 60 0.35 120 

The titration of antitoxin with t;, 'I toxin gave widely differing 
titres for some antitoxins in the mouse assay, while the hremolytic 

4 
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assay revealed only the anti-~ content of the antitoxins. (Table 2). 
For this result to be interpreted, it is necessary to know the titre of 
the antitoxins when determined with a pure 1J toxin (Table 6.) 
This was obtained by absorbing the~ fra~tion with the International 
Standard antitoxin, which obviously contains less anti-11 than 

anti-~. 
Table 6 shows that 1J is an antigen which differs from t and 

from a, and that all the antitoxins examined contained appreciable 
amounts of antibody against it. 

IV. 1), a Toxin. 

Toxin W.lO is a hremolytic toxin with very weak lethal action 
(m.l.d. = 5 mgrm.) ; it was not ascertained whether it was pure a 
or whether it contained traces of 1J or~. As we could find no necrotic 
action, we supposed that no ~ was present, and as antitoxin 135 
appeared stronger in the mouse assay than its anti-a content but 
weaker than its anti-1) content, we suggested for toxin W.IO the 
antigen formula 1), a. 

We had no means of demonstrating directly the presence of the11 
factor in a-containing toxins, as all our antitoxins with high anti-a 
content also had a large anti-11 content ; the a factor could therefore 
not be absorbed without removing 1). 

ANTIGEN FORMULA OF OTHER TOXINS 

In order to make it possible to compare the results of the former 
investigations with those given in this report, the toxins mentioned 
in the previous paper can be classified according to their antigen 
formula, as follows : 

Toxin 

PENX 19 ..•........ 
Prg.484 ............ . 
8.35 ............... . 
Prg.377 .........•... 
Prg.590 ..........•.. 
E.27 .............•.. 

Origin 

Becken ham 
Frankfort 
Copenhagen 
Frankfort 
Frankfort 
Paris 

Antigen formula 

I; 
I; 
l;(u) 
I; 
t 
(1;), ... Q 

Toxin .B.3.5 has the same hremolytic activity as W.7, giving a 
hremolytJc titre between anti-~ and anti-a. 
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Toxin E.27 gave a h~mol)tic titre corresponding to anti-a. The 
mouse results could be explained by the presepce of a in lethal doses 
m.l.d. · 

<m.h.d. = 200), were it not for serum 135, which in the mouse assay 

appeared more potent than its anti-1; and anti-a content and about 
equal in potency to its anti-'1 content. The (t;) content was evidt•nt 
from the necrotic property of toxin E.27. 

The " X-factor "-as we provisionally called the lethal factor 
of toxin E.27, which differs from the 1; factor-is accordingly not an 
entity, but the sum of the lethal effect of 'I and a partial toxins. The 
expression X-factor should the1efore be abandoned. 

INFLUENCE OF STRAIN AND MEDIUM 

UPON THE CONSTITUTION OF TOXINS 

STEWART and CLAMPITl have demonstrated the role of certain 
peptones in the production of " h~molysin "-i.e., a toxin-in 
perfringens filtrates. Table 2 shows that the highly h~molytic 
toxins are all produced on the medium V.f.(2), which contains a 
considerable amount of peptone after peptic digestion. 

On the other hand, the toxins obtained with the V.f.(l) medium 
in which the peptic digestion was not complete showed a low 
h~molytic content. 

The h~molytic content was moderate or low when 'VALBUM and 
HEYMANN's medium was used, particularly when inoculated wilh 
the S.S. strain. 

The French stTain " Lechien " showed a greater tendency to 
produce h~molysin than the S.S. strain, but from our results it is 
hardly possible to differentiate between the role played by the 
medium and that played by. the strain. 

The 'I toxin was only produced by theLechien strain and in medium 
VJ.(l ). It is possible that the 'I factor does exist in other toxins 
in smaller quantities, but that its effect is concealed by that of the u 

lysin. 

• Bull. Health Org., 1938, 7, 802. 
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HOW MANY TOXINS ARE CONTAINED · 

IN PERFRINGENS FILTRATES ? 

The existence of multiple toxins in perfringens filtrates is by no 
means a new finding. According to a statement in \VEINBERG, 
NATIVELLE and PREVOT's volume entitled " Les microbes anaero
bics" (1937), the existence of at least six toxins (three ha!motoxins 
and three non-ha!molytic toxins) in these filtrates has been proved. 

It is, however, a fact that one antigen often has several biological 
eiTects, and it would be illogical to give to each of these e!Tects the 
name of a toxin. 

The proposal by GLENNY and his collaborators to classify the 
toxins according to their antigenicity is far more logical, although 
in some cases not an easy matter. 

In the perfringens filtrates, we have been able to demonstrate 
the existence of only three toxins with the following biological 
eiTects: 

Hremolysls of Lethality Dennal 
Toxins sheep cells to mice reaction 

t .......... + ++ Necrosis 
a .......... +++ (+) (Hremorrhagia) 
'I .......... 0 + 0 

We are now able to answer the four questions put at the beginning 
of the enquiry (see page 798). 

1. Do the perfringens antitoxins show the same activity when 
assayed against diiTerent toxins ? 

Yes, if the toxins contain one and the same predominant antigen. 

2. Does the ha!molysin content influence the assay on animals ? 

Y h . m.l.d. 
es, w en the rabo exceeds 100. 

m.h.d. 

3. Do intravenous assays on mice give results corresponding 
to those obtained intracutaneously in guinea-pigs ? 

Yes, when pure 1; or 1;, a toxins are used. 

4: I~ there a?y re~ation between the activity of a perfringeos 
anbtoxm determmed zn vitro {ha!molysis) and in vivo ? 

Yes, but only if pure 1; toxins are used in both tests. 
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IV 

THE PREPARATION OF TEST TOXINS SUITABLE 
FOR THE ASSAY OF GAs-GANGRENE ANTITOXINS 

(PERFRINGENS) 

By 

Jobs. IPSEN (Copenhagen). 

In October 1938, Professor M. WEINBERG made a statement before 
the Permanent Commission on Biological Standardisation concern
ing the results of his assays of perfringens antitoxins with various 
test toxins produced in his laboratory. After discussing the 
problem,l the Commission reached the following conclusions : 

" Taking into consideration the interesting observations 
brought forward by Professor WEINBERG, the Commission is of 
opinion that the Biological Standards Department, Copenhagen, 
should be requested to prepare a convenient amount of a 
perfringens toxin, which could be distributed to interested 
laboratories for the purpose of carrying out further investi
gations into problems relating to the determination or the 
potency of perfringens antitoxins." 

Prior to our Department being able to meet the request of the 
Commission, it was necessary to finish the comparative work on 
perfringens toxins already in hand at various institutes, and to carry 
out further experiments to increase our knowledge of the. divergent 
nature of certain toxins. 

The results of these investigations are presented in the foregoing 
papers, and have contributed to the solution of the problem to such 
an extent that we can now form an opinion as to the nature of the 
test toxins to be used. 

• Bull. Health Org., 1938, 7, 695-697. 
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The recommendation of the Commission makes no mention of the 
quality of the test toxins, but Professor WEINBERG, both in his 
papers and during the discussion, made certain proposals. The 
following is quoted from the conclusions of WEINBERG and 

GUILLAUMIE : 1 

" , , , the standard toxin made up of all antigens secreted 
by Cl. perfringens A. . , , may be represented either by the 
toxin of a single strain of Cl. perfringens A abundantly secreting 
all the antigens of this species, or by the mixture of the toxins 
produced by different strains '. . . " 

Our knowledge of the antigenic constitution of various perfringens 
toxins has, however, led to another conclusion. We have been able 
to demonstrate that all the three separate antigens secreted by 
strains of Cl. perfringens are lethal to mice when present in sufficient 
amounts. The potency attributed to an antitoxin assayed with a 
test toxin containing all these toxic fractions in sufficient amounts 
will depend upon which of the corresponding antitoxins is present 
in the smallest relative quantity. 

The drawback of using a test toxin with more than one lethal 
factor can be illustrated by the following analogy. 

Suppose a" polyvalent" gas-gangrene antitoxin were to be tested 
with a complex toxin made up of the toxins of perfringens, vibrion 
scptique and cedematiens in equal amounts. If the antitoxin 
contained 400 anti-perfringens, 1,000 anti-cedematiens ·and 20 anti
vibrion scptique units, the result of the assay would be 20" units", 

If the toxin of vibrion septique were left out of the mixture, the 
serum would yield a titre of 400" units ". 

Tests carried out with polyvalent toxins will not supply 
information on all the properties of the antitoxin assayed, 

The three partial antibodies of perfringens antitoxins must be 
tested separately as follows : 

1. Anli-1;.-lntravenously in mice or intracutaneously in 
guinea-pigs with a toxin containing pure 1; or 1; and a little a. 

2. Anli-a.-Ihmolysis test with a strong a toxin (LH <LN). 
3. .-1nli-l].1-lntravenously in mice with a 1;, 'l toxin from 

which 1; has been absorbed. 

• Hull, llealth Org., 1938, 7, 826, 
1 See above, pnge 845, 
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TO WHICH PARTIAL ANTITOXIN 

. DOES THE INTERNATIONAL UNIT OF PERFRINGENS 

STANDARD ANTITOXIN REFER ? 

The international unit was defined in 1931 as 0.266 mgrm. of the 
dry stable preparation of perfringens antitoxin kept in Copenhagen. 
The same preparation is also kept at Hampstead, from where it 
originated. Dilutions containing 20 of the units thus defined are 
prepared periodically in Copenhagen and Hampstead, and distributed 
respectively as the International and the British standards for 
perfringens antitoxin. 

National standards are issued officially in other countries (e.g., 
. the United States of America, Germany and the Union of Soviet 

Socialist Republics). They are obtained from dry preparations of 
different perfringens antitoxins, but the value of the unit is identical 
with that of the International and British standards. This identity 
is based upon comparative titrations in mice. 

Until R. PRIGGE proved in 1936 that the German, American and 
British standards showed a divergence of about 20% when bremo
lytic toxins were used in the mouse assay, no evidence had been 
published that the unit of the national standards was not identical 
with that of the international. 

From the findings of M. WEINBERG which are confirmed in the 
foregoing reports, we must now deduce that the concordance of the 
units of the various national standards can be achieved only il the 
adjustment is made with pure 1; toxins or with 1; toxins containing 
only a small amount of a. 

Consequently, we must conclude that the present international unit 
is a unit for !;-antitoxin. 

If the standardisation of antitoxins in international units is to be 
carried out on a uniform basis, it is essential to use toxins containing 
almost exclusively 1;-toxin. The possibility of producing such 

toxins is outlined below. 
Another question arises -namely, how can the other two partial 

antitoxins be expressed in international units ? The a content 
can be estimated by means of a strong hremolytic toxin in uilro and 
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1 /20 c.c. of the dilution of the International Standard antitoxin 
can be used provisionally as a unit, as in the above papers. But it 
must be emphasised that the various national standards - except 
the British, which is made from the same material as the Interna
tional-cannot be used for this purpose until their a content has 
been defined. 

For example, the German perfringens standard antitoxin contains 
50 t units per c.c., as we have been able to confirm in our experi
ments. Its relative a content is, however, lower than that of the 
International Standard, as appears from Table 1. It contains about 
18 a units and 50 t units, whereas a content of 20 t and 20 a is 
attributed to the International Standard. 

Table 1. 

COMPARATIVE TITRATION OF THE GERMAN AND INTERNATIONAL 

STANDARD PERFRINOENS ANTITOXINS WITH TOXIN W.9 {CI TOXIN) 

Toxin International German 
1 : 20 1 : 50 

c.c. % c.c. % 
H.,molysls Haomolysis 

0.61 0 1.80 0 
0.55 0 1.60 0 
0.50 0 1.40 0 

1 mgrm .•...•••••. 0.45 0-25 1.25 0-25 
0.40 25-50 1.10 50 
0.36 50 1.00 50-100 
0.32 50-100 0.90 100 
0.28 100 0.81 100 

R I . 0.45 X 50 
esu t . 1 c.c. of German Standard = = 18 .. units 

1.25 • 

On this basis, the German standard may very well be used as a 
standard for the a antitoxin, if it is admitted that 1/18 c.c. of the 
currently issued dilution is equal to 1 provisional a unit 

Simi!arly, the national standards can be adapted for us~ as 'I stan
dards 1f the 11 content of the International Standard is taken as 
20 units. 
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IS IT NECESSARY TO STANDARDISE 

ALL PARTIAL PERFRINGENS ANTITOXINS? 

853 

Our knowledge of the therapeutic and prophylactic value of 
perfringens antitoxins in man is still very limited and little informa
tion is available concerning its effect on experimental infections in 
·animals. . To be of value, any contribution to this question should 
give full information as to the composition of the antitoxin. 

Some investigators may claim that only t;-toxin is really of import
ance, because of its common occurrence and its strong biological 
effect. If so, it is indispensable to ascertain that the potency indi
cated really corresponds to t; units and not to a mixture of the t, 
a and 'I contents. 

It may perhaps not be necessary to indicate the potency of all the 
partial perfringens antitoxins, but it is indispensable to state clearly 
to which partial antitoxin the titre refers. 

PREPARATION OF At-TEST TOXIN 

These considerations led us to decide, as a first step towards meet
ing the request of the Commission, to prepare a large stock of 
almost pure t toxin. 

We have demonstrated (IPSEN & DAvoLI) that the use of our 
routine S.S. strain and of the medium and technique described by 
REYMANN & W ALBUM yielded t toxins, the a content of which was 
so small that it did not influence the assay in mice. 

This process was used for the production of 10 batches of per
fringens toxins (IX-XX). Each filtrate was saturated with ammo
nium sulphate, the precipitate collected and redissolved in distilled 
water, centrifuged and the supernatant fluid reprecipitated by 

· saturation with ammohium sulphate. For each .batch, the follow
ing values were determined : m.h.d., m.l.d., L+ /2, LN flO, and 
LH /2. (For definitions, see pages 83~ and 837 .) . 

Three antitoxins known to have different relative contents of 
anti-t, anti-a and anti-'1 factors were then assayed intravenously 
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in mice against the International Standard antitoxin. 
of these determinations are given in Table 2. 

The results 

Table 2. 

ANALYSIS OF 10 BATCHES OF PERFRINGENS TOXIN PREPARED 
WITH S.S. STRAIN AND W ALBUM _AlWD REYMANN'S JIIEDIUAI 

Constanh of toxins 

Toxin -··-·-·· --·----------

~'=.":.1 ~I.M L+/2 LN/10 LH.2 
-- -- --· 
1\lgrm. l\lgrm. M~rm. llgrm. Mgrm. 

IX' ... 7 1.8 7.2 0.32 0.32 
X ..... 1.6 0.4 2 0.08 0.04 
XI .... 1.8 0.5 4 0.08 0.005 
XII ... 2 0.5 3.2 0.08 0.08 
X Ill . ' 5.5 1.25 4.4 0.32 0.04 
XV ... 1.5 0.4 2.5 0.08 0.01 
XVI ... 0.8 0.2 0.63 0.04 0.005 
XVII .. 0.8 0.2 0.63 0.04 0.01 
XVIII . 0.4 0.1 0.5 0.02 0.008 
XX ... 0.25 0.08 0.4 0.01 0.008 

M.l.d. 
~l.h.d. 
--· 

1 
2 

16 
1 
8 
2 
8 
4 
2.5 
1.25 

'Iitres in A.U. per 
c.c. of :mtitoxin 

\Velchii 
.~.5603) 415 135 
-··-··-··· --· ------.-

280 44 73 
318 45 80 
308 44 70 
280 49 70 
280 35 56 
255 40 70 
255 45 70 
280 40 63 
350 45 80 
280 45 70 

I Toxin IX was obtnintd from a medium whi<.-h contained 10% normal horse serum, 
besides the reagt>nts indicated by WALBUM and HEYMANI"oi, The prespnce or this horse 
serum unduly incrt>nsed the unspPcific contPnt of the pre-cipitated toxin anrl was subse 
quently omitted. The evidt>nt incrPnse in the strength of the- toxin per rngrm. weight 
la probably due to an improvement in our technique of rt-precipitating thf' toxin. 

All I 0 toxins showed the characteristics of a toxin suitable for 
titration of perfringens 1; antitoxin-namely : 

(1) The test dose L+ /2 contained 20-30 m.l.d. ; 
(2) The test dose L+ /2 was not greater than 3-4 times the 

test dose LN flO ; 
m.l.d. 

(3) The ratio -- did not exceed 20. 
m.h.d. 

The titres of the three antitoxins determined with each of the 
10 batches of toxin were concordant, the standard deviation of 
distribution of these titres being 10.5%. 

This value corresponds exactly to that found by titration carried 
out at three institutes 1 with toxins of the same character as above. 

' See IPSEN, LLEWELLYN SMITH and SORDELLI, this volume, page 818. 
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The standard deviation of these results-i.e., 10.2%-is given in 
Report I. · 

The 10 batches of toxin were pooled, mixed carefully and grained 
in a ball mill. The substance was distributed in ampoules, which 
were placed in an exsiccator till constant weight was obtained and 
then sealed. 

This toxin preparation is designated P.l. 
The test dose against i an international antitoxin unit determined 

intravenously on mice (L+ /2) was 2.5 mgnn. 
Comparative assay of the German standard antitoxin carried 

out with this toxin gave the result : 1 = 50 A.U., corresponding 
to the indicated values. 

CONCLUSION 

For the assay of perfringens antitoxins by the mouse intra
venous method and by the hremolytic method, toxins with only 
one predominant factor must be used. The existing Int~rnational 
Standard for perfringens antitoxin contains antibodies against the 
three hitherto described partial toxins, and can be used as a standard 
for each of them. Most of the existing national standards are 
established with reference to the 't antibody and have very probably 
a relative content of u and 11 antibodies dilTerent from that of the 
International Standard. 

A perfringens toxin (P.l) suitable for estimating the 1; antibody 
content in perfringens antitoxins is prepared in Copenhagen, and 
will be placed at the dispo&al of institutes wishing to compare its 
qualities with their existing test toxins or with toxins to be analysed 
before use. 
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A PROPOSED INTERNATIONAL STANDARD 
FOR GAS-GANGRENE ANTITOXIN (SORDELLI) 

By 

Ida A. BENGSTON (Washington) and 
Johs. IPSEN (Copenhagen). 

At a meeting held in October 1938, the serologist members of the 
Permanent Commission on Biological Standardisation considered 
a proposal for the establishment of an International Standard for 
gas-gangrene antitoxin (Sordelli) and the results obtained by the 
Copenhagen Institute in assaying the dried antitoxin prepared by 
the National Institute of Health, Washington. 1 

The following conclusion was reached : 

" The Commission decides to adopt as the International 
Standard for gas-gangrene antitoxin (Sordelli) the dried serum 
prepared by the National Institute of Health at Washington, 
the unit of activity to be defined only when comparative assays 
have been carried out. 

" Provisionally, this unit might, however, be regarded as 
equivalent to 0.06668 milligramme of this dried serum. 

"Before the final adoption, samples of different Sordelli 
antitoxins should be assayed against the proposed standard 
by means of two or more toxins, and using the mice intravenous 
method proposed in Annex 3b. 

" Various institutes should be invited to take part in these 
comparative assays, the results of which should show, first, 
whether the unit is of the same magnitude as those of the 
antitoxins corresponding to the other organisms of the gas
gangrene group and, secondly, whether the assay is affected by 
the toxin used. " 

Acting upon this decision, the Department of Biological Standards, 
Copenhagen, in conjunction with the National Institute of Health, 
Washington, framed a plan of investigation, and asked two other 

1 Bull. Health Org., 1938, 7, 698. 
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. experts who had special experience in the production and assay of 
Sordelli antitoxin to participate in this research work. These 
experts were : 

Professor A. SoRDELU, Instituto de Bacteriologla, Buenos 
Aires; 

Dr. A. DEMNITZ, Institut fiir experimentelle Therapie, 
',' ~mil von Behring ", 1\Iarburg, a.d.L. 

PLAN OF INVESTIGATION 

The four participants were supplied with the following reagents : 

A. Antitoxins. 

1. A glycerol solution of the dry Washington standard of 
such strength that 1 c.c. contained 20 provisional units (P. U .), a 
provisional unit being defined as above-namely, O.OGGG8 mgrm. 
of the dried antitoxin. 

2. A dilution of a dry antitoxin supplied by Professor 
WEINBERG. The antitoxin was produced in 1931 at the Pasteur 
Institute, Paris, and has since been kept in a dry condition. 
The dilution in saline was such that 1 c. c. contained 100 mgrm. of 
the dried antitoxin. The preparation was designated W.31. 

3. An antitoxin supplied by the Marburg Institute and 
designated ~.12. 

B. Toxins. 
1. A dried toxin prepared at Washington (for details see 

Sarah E. STEWART and Ida A. BENGSTON, " Studies on the 
Standardisation of Gas-gangrene Antitoxin (Sordelli) ", 
Public Health Reports, 1939, 54, 1435), 

2. A dried toxin prepared by G. C. HEYMANN at Copenhagen 
with strain 1317 supplied by Professor Ivan C. IIALL, Denver, 
Col. This toxin was designated S02• 

In Copenhagen, the minimum lethal dose for mice (intravenous) 
was found to be about 0.002 mgrm. for both toxins. 

Method to be used. 
After preliminary expe~ents, 1 the following method wa~ foun~ 

to be the most convenient ,and was recommended to the tnvesb-

• Bull. Health Org., 1938, 7, 807. 
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gators. Amounts of antitoxin di!Tering one from another by 10% 
should be mixed with a fixed dose of test toxin. This test dose 
should be determined against a defined fraction of the provisional 

unit. 
It was left to the investigator to decide which level of titration 

he would use, but it was recommended not to determine the test 
dose against less than 1 f 10 provisional unit. 

As the test toxin has proved very unstable in dilution, the solu
tion should be prepared on the same day as the assays are carried 
out. Six mice should be injected intravenously with each mixture 
of toxin-antitoxin and observed for 4 days. 

The reading of the 4th day should be taken as final. The inves
tigators should record the mortality rate for each day. 

In testing the unknown antitoxins, a control series with 
the standard antitoxin should be made, using . the same batch 
of mice. 

Purpose of the Investigation. 
The potency of antitoxins B.12 and W.31 should be determined 

in terms of the provisional standard with both toxins ; in addition, 
the investigators should, as far as possible, include other toxins or 
antitoxins in their titrations. 

As the Commission raised the question of the order of magnitude 
of thl' provisional unit in comparison with the units for the other four 
gas-gangrene antitoxins, the reports of the investigators should 
indicate the potency of a number of batches of antitoxin produced at 
their institute. 

The assays were all pl'rformed during the summer cf 1939, and 
the results wrre sent to the Department of Biological Standards, 
Copt•nhagt•n, where the following records were worked out : 

SUMMARY OF RESULTS 

OF EXPERIMENTS CARRIED OUT ACCORDING TO PLAN OF INVESTIGATION 

Toxin so, American toxin 
Laboratory 

Test dose I SE"n1m Se-rum T•st dose I Semm SPntm 
L+/5 B.l2 W.31 L+/5 ll.l2 W.31 --------
Mgmt. I P.U. 

~----

P.U. ~!gmt. P.U. P.U. 
nuenos Aires ....... 0.33 1,435 330 0.35 I 1,600 360 
Cop•nha~en 0.38 1,440 

I ........ 338 0.40 

I 

1,600 333 
~lnrbur~ ........... 0.41 1,600 338 0.44 1,575 300 
Washin~<ton ........ ' 0.34 1,558 281 0.38 1,636 295 
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ADDITIONAL EXPERIMENTS 

Toxin S01 American toxin AI1(Pntlnf! to"<ln 
recri\'t'd in 1 U:.!M 

Laboratory 
Serum Serum Serum Serum Test dose Serum Sl"ntm 

468 471 468 471 L+/l> 8.1:.1 W.31 

P.U. P.U. P.U. P.U. 1\lgrm. P.U. P.U. 

Copenhagen 1,140 1,555 I 1,470 393 
- 0.50 1,410 343 

Marburg ... 
1,450 400 

1,400 1,680 1,400 1,600 - i - -

SUMMARY OP ANALYSIS OP VARIANCE OP RESULTS 

Del!fees of Standard Umlto or error 
freedom deviation (P - 0.11\1) 

Determination of test dose .•.........• 20 11.5% 70%-142% 

Evaluation of sera with the same toxin .• 18 8.7% 80.5%-124% 

Evaluation of sera with three toxins ..•• 24 9.1% 80%-125% 

DISCUSSION OF RESULTS 

From the above synopsis of the values otltained by the investi
gators, it appears that very satisfactory agreement between the 
results of the four institutes was obtained. 

In order to compare the variance among the results with the 
variance known for other antitoxins tested in a similar way, we 
made an elementary statistical analysis of the variance, according 
to the principles advocated by R. A. FisHER. We used the same 
procedure as in the computation of the results of the enquiry on the 
assay of tetanus t and perfringens 1 antitoxins. It will be seen 
that the standard deviation of determinations of the test dose 
of toxin in various laboratories was 11.5%. This percentage 
is about the same as that found for the titration of perfringens 
antitoxin, but about double that found for tetanus antitoxin. This 
difference is, however, compensated when the same standard anti
toxin is used for comparison sinultaneou;ly with the assay of an 
unknown antitoxin, so that investigators are able to determine the 

• Bull. Htalth Org., 1938, 7, 713. 
• See above, page 797. 
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titre of an antitoxin with a standard error of 8.7% when using a 
defined toxin The last line in the summary of the statistical 
results, howe~er, indicates that' the error of the titration is not 
significantly increased when various toxins are employed. 

In this connection, we should call attention to the results obtained 
in the assay of tetanus antitoxin, for which the same standard 
deviation was found to be respectively 5.5% and 14.3%, thus indi
cating the dependence of the result of titration on the test toxin 
used~ 

We can accordingly summarise as follows the results of the 
experiments carried out with toxins from Buenos Aires, 
Copenhagen and Washington, and with antitoxins from Paris, 
Marburg and Washington : The evaluation of Sordelli antitoxin can 
be made with satisfactory accuracy and the result is independent of 
the toxins used. 

ORDER OF MAGNITUDE OF THE UNIT 

The potency of various horse sera containing Sordelli antitoxin 
was calculated in terms of the provisional unit: 

Origin Provisional units 

U.S.A. (various factories) 
0 •••••••••••••••••• ~ 

800 
800 

1,450 
1,700 

~ 
1,400 
1,600 
1,700 
2,000 

Germany (" Behrlngwerke ") ........ , ...... , 

400 
450 

Denmark (State Serum Institute) (preliminary 
Immunisation) .......................... . 

The number of provisional units per c.c. in these products is 
larger than the number of international units usually found · r. m 
per rmg~ns a~d ~istolyticus antitoxins ; for vibrion septique and 
re~cmat1ens, 1t IS not unusual for the number of international 
umts. per c.~. to be similar to the number of provisional units 
mentiOned above. 

l!owever, to secure a larger measure of equivalence in the desig
natiOn of the potency of gas-gangrene antitoxins, it may be advisable 
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to propose a unit larger than the provisional unit. The Washington 
and Copenhagen institutes have therefore agreed in recommending 
that 0.1334 mgrm. of the dry stable Washington preparation be defined 
as the international unit for gas-gangrene antitoxin (Sordelli). 
Accordingly, 

1 i.nternational unit = 2 provisional units. 

The stock of this dry standard antitoxin will · be kept in 
Copenhagen and Washington and a dilution containing 20 inter
national units per c.c. will be sent periodically to the institutes 
interested in this preparation. 

5 
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ANALYSIS OF THE ASSAYS CARRIED 
OUT IN VARIOUS LABORATORIES ON THE 
CONTRIBUTIONS OFFERED TOWARDS THE 
INTERNATIONAL STANDARD PREPARATION 

OF THE GONADOTROPIDC SUBSTANCE 
OF URINE OF PREGNANCY 

By 

C. W. EMMENS 

(National Institute for Medical Research, Hampstead, London). 

INTRODUCTION 

The third International Conference on the Standardisation of 
Hormones, meeting at Geneva in August 1938 under the auspices 
of the Health Organisation of the League of Nations, recommended 
the establishment of an international standard preparation of the 
gonadotrophic substance from human pregnancy urine. The prepa
rations which had been offered as contributions to the standard 
were in the form of dry powder, consisting either of undiluted urine 
extract or of such extract diluted with various amounts of lactose 
and sodium chloride. Samples of these preparations, labelled PU.1, 
2, 3, 4, 5, 8 and 10, had been circulated to a number of laboratories 
in different countries, in order that their potency and suitability for 
inclusion in the final standard preparation could be determined on 
a wide basis. The Conference decided, from the data then available, 
to prepare the standard preparation by mixing all the contributions 
except PU.4, whkh was found by several investigators to give 
atypical results. Of the remainder, PU.2, 3 .and 5 were to be 
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diluted to the activity of PU.1, before mixing, by the addition of 
lactose, and the whole mixture then diluted again with an equal 
alhount of lactose. These recommendations were closely followed 
in the actual preparation of the standard, and full details can be 
oqtailled from the memorandum (M.40, Department of Biological 
Standards) which accompanies each ampoule of the standard~ 

It wa~ further decided by the Conference that the international 
unit should be defined," subject to confirmation after practical tests 
by members of the Conference, as the specific gonadotrophic activity 
of 0.1 mg. of the standard so. prepared, and that it should be used 
for recording the activities of all preparations of human pregnancy 
urine, but only of such: Details of the recommendations are 
contained in the report of the third International Conference on the 
Standardisation of Hormones.1 

The present report contains an analysis of the co-operative assays 
carried out on the original contributions, and is a completed version 
of the document MM.5 prepared for the meeting of the Conference 
in 1938. In .addition, as agreed by the Conference, a summary is 
included of the results obtained by members of the Conference who 
took part in the confirmatory tests, together with descriptions of 
the methods of biological comparison used. 

SOURCES OF INFORMATION 

Table 1 shows the persons or laboratories providing reports on 
the activity of some or all of the contributions. Five of these are 
not included in the calculations : four, because they were received 
after the completion of the report; and one other, because its author 
did not assay PU.5, the preparation adopted in the preliminary 
trials as a provisional standard of activity. The reference number 
for each source of information is used in discussing and tabulating 

the results. 

1 Bull. Htallh Org., 1938, 7, 887. 
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Table 1. 

LABORATORIES SUPPLYING AsSAY RESULTS 
LIST OF PERSOSS OR 

Rei. No. Assayed by 

Dr. F. E. D'A,touR, Denver, Colorado, .U.S.A. 
~· A VERST, McKENNA and HARRISON, Montreal. . . 

3
: BA Ylm PRODUCTS LTD., London (!.G. Farbemndustrte, Elberfeld). 

4. IltnTtSH DRUG HousEs, LTD., London. 
5. BooTS PuRE DRUG Co., Nottingham. 
6. Professor J. H. BuRN, Oxford. 
7. Professor J. B. CoLLIP, Montreal. 
8. Professor G. W. CoRNER, Rochester, N.Y., U.S.A. 
9. Professor F. A. E. CREW, Edinburgh. 

10. Professor E. A. DotsY, St. Louis, U.S.A. 
11. Dr. M. H. FRIEDMAN, Pennsylvania, u.s.A. 
12. Professor J. H. GADDUM, London. 
13. Professor E. GEIGER, Budapest. 
14. Dr. C. HAMBURGER, Copenhagen. 
15. Professor S. E. DE JoNGH, Leyden. 
16. Professor E. LAQUEUR, Amsterdam. 
17. Dr. A. LoEsER, Freiburg. 
18. LeVENS KEMISKE FABRIK, Copenhagen. 
19. Dr. H. MoRtCARD, Paris. 
20. Dr. W. 0. NELSON, Michigan, U.S.A. 
21. NATIONAL INSTITUTE FOR MEDICAL RESEARCH, London, 
22. N. V. ORGANON, Oss (Netherlands). 
23. Dr. 0. RIDDLE, Cold Spring Harbor, U.S.A. 
24. ScHERtNG LTD., London (Schering-Kahlbaum, Berlin). 
25. Professor P. E. SMITH, New York, U.S.A. 
26. SQUIBB & SoNs, New Brunswick, U.S.A. 
27. Professor E. WtTSCHt, Iowa, U.S.A. 
28. Dr. H. R. CATCHPOLE, New Haven, Conn., U.S.A. 
29. Professor H. H. CoLE, Davis, Calif., U.S.A. 
30. DEPARTMENT OF PuBLIC HEALTH, Cape Town, Union of South Africa. 
31. Professor E. C. DoDDS, London. 
32. Dr. T. MARTINS, Sao Paulo, Brazil. 

METHODS OF COMPARISON 

The great majority of the assays have been carried out by sub
cutaneous injection into immature female rats. Three were carried 
out on immature male rats (1, 12 and 20), three on immature mice 
(4, 18 and 19), two on rabbits (8 and 11) and one on ring-doves (23). 
Activity has been estimated by the different investigators by obser
vation of the following different kinds of change ; (1) the resulting 
increase· in ovarian weight, or (2) uterine weight ; (3) the propor
tional incidence of vaginal cornification, or (4) of vaginal opening ; 
(5) the formation of corpora lutea, or (6) changes in the histology 
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?f the o~ary, vagina and uterus in female rats and mice ; (7) the 
mcrease m weight of the seminal vesicles or the combined weight of 
the seminal vesicles and prostate gland in male rats; (8) the increase 
in the weight of the testes of the ring-dove, or (9) the production 
of ovulation on intravenous injection into female rabbits. Full 
references are given in the tables. 

COMPARISON OF PREPARATIONS AS RECEIVED 

Tables 2 to 6 give the results of the assays by the different methods, 
those in Table 6 being a heterogeneous collection of methods, used 
with insufficient frequency for an estimate of the accuracy of any 
one of them to be made. 

Not all preparations have been tested by each laboratory. Since 
PU.5 is by all tests the most active, and has also been assayed by 
all but one laboratory, it has been adopted in this report as a standard 
of reference by which to assess the comparative activity of the 
others. Activity has been expressed in terms of the number of mg. 
of each preparation necessary to equal the activity of 1 mg. of PU.5, 
a procedure which avoids an index of less than unity, and which • 
facilitates tabulation and computation. 

In each table, the geometric mean of the estimates is given for 
each preparation, all computations having been carried out logarith
mically, together with the variance of the logarithms of the estimates 
in that bible. The use of the geometric mean is to be preferred to 
that of the arithmetic mean in work of this type, where larger devia· 
tions can and do occur in a positive than in a negative direction. 

In many instances, several comparisons are available from the 
data given in a single report. Such multiple comparisons ·have 
been included in the tables whenever possible, even if the author 
considered one particular method to be superior. Report 14, for 
instance, yielded four sets of data, based on ovarian weight, uterine 
weight, corpus Iuteum formation and vaginal smears in the rat. 
These groups of tests from one source have also been used to form 
estimates of the inter- and intra-laboratory variation occurring in 
the determination of potency (see below). The accuracy of individ
ual estimates clearly varies greatly, when any one test method· 
is considered, depending on the number of animals used and the 
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particular technique and dosage employed, but no attempt has been 
made to weight individual estimates in the determination of the 
means for each table, as sufficient information to do so is in most 
cases lacking. It seems from the data available that some of the 
discrepancy in results is due, not to random deviations from an 
imaginary true mean, but to differences in true relative potency 
when the same preparation is assayed, by similar but not identical 
methods, and on different stocks of animals. However, in view of 
the further probability, discussed below, that not all of the contri
butions distributed were homogeneous at the time samples were 
removed, it is impossible to arrive at definite conclusions. 

The weighted geometric mean for each PU. preparation, and the 
number of estimates upon which it is based, are given in the first 
three columns of Table 7. These means have been calculated by 
weighting the mean value obtained for each preparation by each 
test method, inversely according to the estimated variance of that 
mean. Owing to the fact that estimates for all samples are not 
available from all sources, the tables are asymmetrical, but fortu
nately not to such a degree as to invalidate the use of variances for 
complete tables (test methods) in determining the weights to be 
assigned. Is has been found that both test methods and different 
PU. samples vary among themselves in the accuracy of the estimates 
obtained, but, in view of the large dilferences between methods, the 
relative contribution of each sample to diiTerent tables is sufficiently 
uniform to allow a reasonably accurate estimate of the variance, 

Table 2. 

THB NuMBER oF Mo. oF EAcH PU. PREPARATION 
REQUIRED TO EQUAL 1 Mo. oF PU.5 WHEN TESTED BY INcREAsE 

IN OVARIAN WEIGHT 

Rei. Anhnal PU.t PU.2 PU.3 PU.4 PU.S PU.lO 
6 Rat 3.0 9.0 60 17 60 
9 .. 3.3 2.8 5.0 30 10 20 

12 .. 21.0 3.0 9.0 38 
14 .. 8.0 3.0 12.0 36 8 21 
20 .. 3.7 8.3 83 33 
21 .. 6.7 2.5 6.7 10 10 20 25 .. 13.0 2.7 5.9 35 9 
Geometric mean . 8.65 2.94 7.69 35.5 12.6 26.6 
Logarithmic 

variance ..... 0.10650 0.00317 0.01650 0.08267 0.05440 0.05567 
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Table 3. 

·THB NUMBER. OP Mo. OP EACH PU. PREPARATION 
REQUIRED TO EQUAL 1 Mo. OF PU.li WREN TESTED BY TRB VAGINAL 

CORNIFICATION TBCRNIQUB 

Ref. Animal PU.l PU.2 PU.3 PU.4 PU.S PU.lO 
2 ...... Rat 9.8 2.8 7.7 . 39 20 t:l 
3 0 ••••• 

" 2.3 6.3 . 25 35 
5 ...... .. 7.9 3.0 . 8.6 47 20 19 
7 ••••• 0 .. 11.0 2.5 7.9 34 16 40 
9 0 •• 0 •• 

" 6.7 4.0 . 7.7 80 9 18 
12 ••• 0 •• 

" 3.0 9.0 . 78 
13 0 ••••• 

" 9.3 4.0 10.0 <>20) 13 23 
14 ...... 

" 
7.6 • 3.3 10.0 . 35 32 

15 0 • 0 • 0 • •I 3.0·. 9.0 36 
16 ...... 

" 13.0 3.0. 9.0. 30 27 
17 • 0 •• •• 0 " 3.0 7.3 8 
22 ...... 

" -· 3.3 13.0 46 
24 ...... " 23.0 3.0 9.0 10 11 u 
Geometric mean . · 10.24 3.06 8.68 32.4 14.2 22.7 

Logarithmic 
variance ••••• 0.02843 0.00458 0.00583 0.09118 0.02020 0.03238 

'Table "-

THB NU!IIBBR OP Mo. OP EACH PU, PRBPABATION 
REQUIRED TO EQUAL 1 Mo. OP PU.5 WBBN TBSTBD BY INCIUIAIB 

IN UTBRINB WBIORT 

Ref. Animal PU.l P0.2 PU.3 PU.4 PU.S PU.tO 

3 ...... Rat 3.2 14.9 108 28 
9 • • 0 •• 0 .. 10 3.3 8.0 80 8.0 14 

10 ...... " 
5.1 12.1 38 18.0 

12 • 0 •••• .. 21 3.5 10.0 44' 
14 • • • • • 0 .. 6.1 3.0 9.0 30 8.4 25 
18 ...... Mouse - 1.0 1.5 3 8.0 
22 ...... Rat 2.6 10.0 54 

Geometric mean • 10.86 2.84 7.91 35.4 9.92 21.4 

Logarithmic 
0.07300 0.04833 0.10917 0.25800 0.02967 0.02600 variance ••.•• 
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Tabla 5. 

THE NuMBER oF Mo. oF EAcH PU. PREPARATION 
REQUIRED TO EQUAL 1 lifo,. OF PU.5 WHEN TESTED RY 

THE FORMATION oF CoRPORA LUTEA 

Rei. Animal PU.l PU.2 PU.3 PU.4 PU.S PU.lO 

3 Rat 5.3 6.7 20 37 
•• 0 ••• 

4 , ..... !\louse 6.0 3.0 62 8.0 28 

14 ...... Rat 8.0 3.0 9.0 28 30 
16 .. 4.5 3.0 13.0 35 
18 •..... !\louse 6.3 2.0 7.0 13 9.5 22 
19 ...... Rat 1.7 10.0 33 3.3 
19 ••.... !\louse 6.4 9.6 80 8.0 
20 Rat 4.7 12.8 83 33.0 
25 .. 12.7 5.1 14.0 7.6 
26 .. 17.3 6.6 16.2 102 34 

Geometric mean • 8.18 3.71 10.48 41.3 8.92 29.7 

Logarithmic 
variance ..... 0.04800 0.04300 0.01775 0.09438 0.10340 0.00775 

Tabla 6. 

THE NuMBER oF l\Io. OF EACH PU. PREPARATION REQUIRED 
TO EQUAL 1 l\Io. OF PU.5 WHEN TESTED BY VARIOUS OTHER METHODS 

Method Ref. Animal PU.l PU.2 PU.3 PU.4 PU.S PU.lO 
Vaginal opening 10 .. Rat 1.5 12.0 42 20 

19 .. 3.3 33 3.3 
25 .. 2.0 7.0 <> 92) 5 

Histology of ovary, 
uterus and vagina . 27 .. 5.6 14.0 63 

Prostate and seminal 
vesicle weight .... 12 .. 19.0 3.0 8.0 15 15 30 

20 .. 4.4 20.0 80 32 

Weight of seminal 
vesiclrs ......... ·. 1 .. 

" 5.2 2.2 6.2 20 15 25 

Increase In testis 
weight .......... 23 .. Ring-dove 3.0 5.0 4.0 138 27 

Ovulation ........ 8 Rabbit 1.6 1.2 1.1 4.2 3.4 5.5 11 5.2 25 18 

Geonwtric mtnn .................. 4.67 2.77 6.68 31.5 11.6 16.0 

Logarithmic variance •.•.•.•.••.••• 0.21300 0.05513 0.13475 0.20000 0.14500 0.16400 
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relative to that of the others, to be calculated directly for each 
method. The weights assigned to the methods listed in Tables 2 to 6 
respectively were 2.955, 4.441, 1.346, 2.673 and 1.000, Table 6 
having the greatest variance, as would be expected from its hetero
geneity. Each mean was then further weighted according to the 
number of estimates contributing to it. 

·COMPARISON IN TERMS 
OF ACTUAL URINE EXTRACT PRESENT 

Several of the preparations contained diluents, the activity of the 
original undiluted extract differing widely from that of the prepa
ration as tested. The number of mg. of the undiluted extracts 
required to equal the activity of 1 mg. ofPU.5 (which was not diluted) 
is also given in Table 7, together with the percentage of diluents in 
the samples as circulated. The limits of error within which !l!l% of 
the estimates fall (± 2.576 o) and the corresponding limits of error 
for the mean values assigned to samples are appended in Table 7, and 
were calculated directly from the distribution of the whole of the esti
mates for each preparation. These limits are greater than those that 
would be found had all the assays been carried out by some of the 
individual test methods, since each assay by the vaginal smear tech
nique, for instance, has given on the average mo~e than three times the 
information of an assay by the uterine weight method. Moreover, 
the exclusion, in particular, of the information conveyed by Table 6, 
where the results of miscellaneous methods are collected, would 

Table 7. 

WE'IGHTED GEOMETRIC MEANS FOR THE NuMBER OF Mo. OF EACH PU. PnEPARA• 

TION REQUIRED TO EQUAL 1 Mo. oF PU.5, ALL TEsTS coMBINED, AND TilE 

CORRESPONDING VALUES FOR THE UNDILUTED EXTRACTS FROM WHICH TilE 

PREPARATIONS WBRB COMPOUNDED 

PU. 
No. 

1 .... . 
2 .... . 
3 .... . 
4 •.••• 
8 ..... 

10 .••.. 

• 
Number of Well!hted % Number of m11o Llmlfl of 
estimates mean diluent of actual urine error 

26 
46 
45 
44 
31 
24 

(mg. =: extract = (P - 0.99) 
1 mg. PU.S) 1 mg. of PU.5 % 

9.080 
3.125 
8.598 

34.67 
11.91 
24.04 

99.1 
0 

99.4 
95.5 
90.25 
98.75 

0.08172 
3.125 
0.05159 
1.560 
1.161 
0.3005 

72.0-139.0 
86.2-116.0 
82.0-122.0 
72.6-137.7 
74.6-134.2 
78.2-127.8 

Llmil1 of error 
of lmllvldual 

lett. 
(P- O.!ID) 

% 
18.7-53.'1.2 
36.6-273.2 
26.~379.9 
12.0-833.7 
19.~513.6 
29.2-342.6 
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actually result in a decreased error of estimation of the means. For 
the purpose of the Conference, however, a highly accurate estimation 
of the potency of the contributions was less important than the 
knowledge that, when tested by a variety of methods, the relative 
potencies remained approximately constant, and that the estimates 
upon which the compounding of the standard depends had a wide 
inductive basis. Owing to the fact that small samples of each 
preparation were circulated, not all at the same time, to those taking 
part in these co-operative assays, it was not possible, in many cases, 
to establish dose response curves or to make simultaneous compari
sons of all extracts. This has doubtless lowered the accuracy with 
which comparisons have been made. 

THE HELATIVE ACCUHACY WITH WHICH 
THE PU. PHEPAHATIONS HAVE BEEN ASSAYABLE 

The limits of error for the individual estimates of the potency 
of each PU. preparation, given in Table 7, have already served to 
indicate that the substances in question are not assayable with equal 
accuracy. These limits were determined from the data given in 
Table 8, in which the variances of the preparations are compared, 
using combined data from all tests. The ratio of the variance of 
estimates for each preparation to that of each of the others-the 
" variance ratio "-shows that several of the preparations exhibit 
a significantly greater variance than others. The significance was 
determined by reference to FISHER and YATES' (1938) tables for the 
variance ratio. The variance for PU.4 is thus significantly greater 
than those for PU.2, 3 and 10 (P>0.99); and that for PU.2 signifi
cantly smaller than all but that for PU.10. The ratio of the variance 
of estimates of the potency ofPU.3 to thatforPU.2is 1.77 (P = 0.95), 
and may be accepted as statistically significant. PU.1, 4 and 8 
were therefore subject to greater errors of assay, while PU.2 and 10 
were subject to smaller errors of assay, than the rest. The figures 
indicate that PU.2 has actually been assayable with over four 
times the accuracy obtainable with PU.4, the variance for PU.2 
being less than j of that for PU.4. Owing to the general distribution 
of the various PU. preparations among the different test methods, 
these estimates have been little affected by the degree of accuracy 
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Table 8. 

VARIANCE RATIOS FOR PU. "PREPARATIONS, ALL TESTS COMBINED 

PU. No •••••••• 4 1 8 3 10 ~ 

Mean square ••••• 0.12788 0.08000 0.0?610 0.05068 0,04309 0.02871 
Degrees of 

freedom ..... 43 25 30 4-l 23 45 

4 1.60 1.68 2.52b 2.97b 4.45• 

PU. ~ill l 1 1.05 1.59 1.86 2.79b 
greater 8 1.50 1.77 2.65b 
variance 3 1.18 1.77• 

10 1.50 
• P>O.!l99 b P>0.990 • p > 0.!150 

which a given test method is found to have. Table 9 shows the 
actual distribution, using grouped data, of the separate estimates 
for each PU. preparation. In the case of PU.2, 3 and 10, there is no 

Table 9, 

DISTRIBUTION OF THE LOGARITHMS OP EsTIMATES OP THB NUMBBR 

OP Mo. OP EACH PU. PREPARATION REQUIRED TO EQUAL 1 Mo, OP PU.5 

Log. potency PU.t PU.2 PU.3 PUA. PU.8 PU.tO 

2.1 1 

2.0 2 

1.9 6 

1.8 2 

1.7 3 1 

1.6 4 1 

1.5 11 3 4 

1.4 4 1 5 

1.3 3 1 4 3 7 

1.2 2 1 4 2 

1.1 3 6 2 3 2 

1.0 2 8 2 3 1 

0.9 4 13 1 9 

0.8 4 2 8 1 

0.7 4 4 4 1 

0.6 1 5 2 1 1 

0.5 1 7 3 

0.4 1 18 1 

0.3 6 

0.2 1 1 

. 0.1 1 1 

. 0.0 2 1 
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reason to suspect a departure from the normal type of distribution. 
but that of PU.4 is shown by tests using the statistics g1 and g2 

(FisHER, 1 938) to be definitely abnormal. The doubtful examples 
PU.1 and 8 have not been investigated statistically. The use of a 
standard error in these cases gives therefore only an approximate 
indication of the accuracy of the mean estimates. 

THE RELATIVE ACCURACY 
OF DIFFERENT TEST METHODS 

Table 10 gives data relating to the accuracy of test methods, 
variances for each method being calculated in a similar manner t() 
that for each PU. preparation in Table 8. The differences between 
the accuracy of test methods turn out to be of the same order as 
those between the accuracy of assay of different preparations, but 
are not due to a preponderance of assays of any one PU. preparation 
having been made by any particular method. The variance ratios 
show that each assay by the vaginal cornification technique has contri
buted, on the average, over four times the information given by one of the 
miscellaneous assays listed in Table 6, and more than three times the 
information given by an assay based on uterine weight, the latter being 
not significantly more accurate than the miscellaneous assays. The 
assays using ovarian weight as a criterion are not significantly less 
accurate than those by the vaginal cornification technique, and are 
estimated to have given between two and three times the amount of 
information per test, as compared with either the uterine weight or the 

Table 10. 

VARIANCE RATIOS FOR THE DIFFERENT IIIETHODS, 

ALL PLT. AssAYS CO)IBINED 

Miscel- Corpus 
laneous Uterine lutt>um Ovarian 

Method methods weig:ht formation weight 
(Table 6) (Table 4) (Table 5) (Table 2) 

lllean square ............ 0.12490 0.09277 0.04709 0.04226 
Degrees of freedom ... , •.. 42 30 44 35 

lllethoc\ with Table 6 1.35 2.65" 2.96'• 
greater Table 4 1.97• 2.20• 
,·arinnce : Table 5 1.11 

Table 2 

• p > 0.999 • p > 0.990 • p > 0.930 

Vaginal 
comifi-
cation 

(Table 3} 

0.02812 

60 

4.44• 
3.30• 
1.67~ 

1.50 
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miscellaneous assays. Assay by corpus luteum formation falls centrally, 
giving significantly more information per test than the uterine weight 
(P> 0.99) and miscellaneous assays (P> 0.95), significantly less 
information than a vaginal cornification assay (P> 0.95) and appa
rently less than an assay by ovarian weight, although thedifferenctis 
not statistically significant. 

The accuracy of which any given assay or assay method is capable 
is naturally dependent upon the number of animals used in the test, 
the skill of the assayer, etc. The results under discussion have 
been obtained from assays of all types, using a great variety of 
techniques and a wide range of numbers of animals per group and 
of total number used, but these numbers have been distributed in 
an apparently random manner throughout the tests, with the excrp
tion that the miscellaneous test methods in Table 6 include some 
assays on rather few animals, as in the use of rabbit ovulation. The 
lower accuracy of assay of these miscellaneous tests, considered as a 
whole, has probably been thus accentuated. In the other tests, 
there has been no detectable bias of this kind ; many of the tests 
using different criteria of response, but coming from the same source, 
have, in fact, been carried out on identical or similar groups of 
animals. 

THE RELATIVE POTENCIES 
OF PU. PREPARATIONS BY DIFFERENT TEST METHODS 

Turning again to Tables 2 to 6, it is clear that there is no significant 
difference in the relations between the potencies of the PU. preparations, 
as determined by the different test methods. The only detectable bias 
is again due to the tests in Table 6, which tend to give rather lower 
values than the rest, but this is not significant in any one test, and 
is mainly due to one entry (8) in that table. In Table 11, the vari
ances between and within the different test methods are compared 
separately for each preparation, according to the algebraic identity: 

.:E (y- m• = :E I np <up- w• I + :El: <u- up)•. 
where any particular method is designated by the suffi~ p, the 
number of observations by that method by n,. and the1r mean 
value by Yp; y being the general mean f~r ai_I methods (after FisHER, 

1938). The )eft-hand side of the equatiOn IS the sum of the.squarcs 
()f the deviations of all values from their general mean, v.-h1ch may 
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Tabla 11. 

INTER- AND INTRA-METHOD VARIANCES AND VARIANCE RATIOS 

OF ESTIMATES oF THE PoTENCY oF EAcH PU. PREPARATION 

Type of Degrees Mean Variance p 
PU. No. of freedom square ratio variance 

1 ...... I Bet ween methods ........ 4 0.0872 0.90 < 0.95 
!Within , ........ 21 0.0787 

2 .... _jBetw~en " 
•••• 0 0 0. 4 0.0240 "l 1.22 <0.95 

(Withm " 
0 0 •••••• 41 0.0292 

3 ...... !Between .. ' ....... 4 0.0469 1.09 < 0.95 
(Within " 

•••• 0 ••• 40 0.0511 

4 ..... ·!Between " 
• 0 ••• 0 •• 4 0.0168 8.26 > 0.95 

Within " 
• 0 ••••• 0 39 0.1391 

8 ..... ·!Between " 
••••••• 0 4 0.0375 2.19 < 0.95 

Within .. •••• 0 ••• 26 0.0820 

10 ..... ·!Between .. ••••• 0. 0 4 0.0364 1.22 < 0.95 
Within " 

•• 0 0 •• •• 19 0.0445 

be broken up into the two parts on the right-hand side. The first 
term on the right-hand side represents the sum of the squares of the 
deviations of the means from the general mean, each multiplied by 
the number of values from which each mean is determined ; this, 
divided by one less than the total number of methods, gives the 
variance between methods. The second term represents the sum 
of the squares of the deviations of each observation from the mean 
of the method to which it belongs ; this, divided by :l: (n P- 1 ), gives 
the variance within methods. 

In the case of PU.l, 2, 3 and 10, the variance within methods is 
approximately equal to that between methods, although it is the 
greater for all but PU.l. With PU.8 it is twice as great, and with 
PU.4 it is eight times as great as the variance between methods, only 
the last being statistically significant, with P > 0.95. This means 
that, with PU.4, the means for each method are significantly closer 
together than is to be expected from the degree of variation exhibited 
by the individual estimates, and that they tend to be so in the other 
cases. The explanation of this tendency is seen when those esti
mates by different test methods which were made by the same person 
or laboratory, using the same or similar animals, are examined (see 
below). These are the tests the key numbers of which occur in two 
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or more of the Tables 2 to 6, and represent 118 of the 216 estimates 
dealt with. 

There is therefore complete lack of evidence that the nature of the 
test-object has influenced the determinations of relative activity, a 
result which confirms the belief that only one active substance is 
concerned. 

VARIANCE BETWEEN AND WITHIN LABORATORIES 

Those estimates referred to above, which were made from data 
collected by the same person or laboratory with the same stock of 
animals, are analysed in Table 12, which is similar in plan to Table 11, 
with the general mean square p: (y - y)1) added in each case, for 
comparison with the corresponding general mean squares for the 
PU. preparations given in Table 8. The general variances in this 
sample tend to be smaller than in the complete data, although in no 
single case is the difference significant. This follows from the fact 
that we have sorted out those estimates which contribute an intra
laboratory correlation to the estimate of the variance. Thus, since 
the intra-laboratory variance turns out to be less than lnter-labora· 
tory variance in most cases, we have selected a more homogeneous 
sample of estimates. 

Proceeding as before, we calculate the variance within estimates 
from the same source, and between their means and the general 
mean, separately for each preparation. In all cases, the variance 
between laboratories is greater than that within them, and signi
ficantly so. for all but PU.2. The variance within laboratories ls 
1·emarkably low, not exceeding 0.0347 (that for PU.4). In general, it 
is smaller than, but of the order of, the general mean square (l: (y- jj)l) 
of PU. 2. There is a tendency for all of the assays in some tests 
to be higher or lower than the average, but this must usually be due 
to the fact that the assay of PU.5, used as the standard of reference, 

. has, in that particular set of tests, given abnormally low or high 
results, as the case may be. This has no effect on intra-test corre-. 
lations, nor can any particular significance be attached ~it. With 
the exception of that for PU.2, the greater part of t~e vanance of all 
estimates from their means turns out to be due to mter-laboratory 
differences, which is rather to be expected in view of the probable 
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Table 12. 

INTER· AND INTRA-LABORATORY VARIANCES AND VARIANCE RATIOS OF 

EsTIMATES oF THE PoTENCY oF THOSE PU. PREPARATIONS WHICH WERE 

ASSAYED BY MORE THAN 0SE JIIETHOD BY THE SAME LABORATORY 

PU. General Dr~rces Type of Degrees Mean Variance 
of free- square ratio p 

No. mean or frt>e~ variance 
aquare dom dom 

~Bet ween laboratories .. 4 0.121251 4.13 > 0.950 1 ... 0.06000 12 Within , .. 8 0.02937 

~Ret ween " 
10 o.o3ooo I 1.25 < 0.950 2 ... 0.02626 27 Within 17 0.02406 

" 
~Between " 

9 0.063441 2.53 ca. 0.950 3 ... 0.03912 25 Within 16 0.02504 
" 

~Between " 
9 0.206771 5.96 > 0.990 4 ... 0.09921 24 Within 15 0.03469 

" 
!Between " 

6 0.191331 39.78 > 0.999 8 ..• 0.08607 15 (Within 9 0.00481 
" 

~Between " 
2 o.o6450 I 10.93 > 0.990 10 ... 0.01889 9 Within 7 0.00590 " 

difTcrcnccs between stocks of animals. However, the fact that the 
estimates for PU.2 do not show this phenomenon, and that the 
others show it in varying degree, points strongly to the conclusion 
that there is not necessarily a much greater variation, in estimates 
based on a mixture of the same and difTerent test methods in difTer
ent laboratories, than in those based on difTerent test methods in 
the same laboratory. It is noteworthy, in this connection, that 
PU.2 is the only other undiluted extract which is being compared 
with the undiluted PU.5. The assayers concerned have, with the 
same methods and the same stocks of animals, been able to deter
mine the potency of PU.2 relative to PU.5 with considerably greater 
accuracy than in some of the other cases, notably that of PU.4; but 
there seems no reason why their technique should yield less reliable 
results with some extracts than others, unless they did not receive 
identical samples in the first place. The intra-laboratory variances 
confirm the suspicion that estimates for PU.4 were not significantly 
more variable than those for PU.2, within any one laboratory, but 
that the difTerences found are due to increased variability between 
estimates coming from difTerent laboratories. PU.8 and 10 show 
significantly depressed intra-laboratory variances relative to the 
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rest, but the samples in these cases are small (sets of assays from 
7 and 3 sources respectively). · 

. There is thus a considerable amount of evidence that those PU. 
preparations which were diluted with inert material were not diluted 
in a homogeneous manner at the time when the samples were taken. 
As an example, although the inter- and intra-laboratory variances 
for estimates ofthe potency of PU.2 are not significantly different, 
the inter-laboratory variance for PU.4 is nearly six times the intra
laboratory variance. This discrepancy is most easily accounted 
for as being due to diiTerences between the samples of PU.4 which 
were circulated ; differences which must, on this hypothesis, have 
been large. It was difficult to believe that such was the case, 
although no other explanation is obvious, but the manufacturers of 
PU.4 are inclined to agree that the contribution may have been 
heterogeneous. PU.4 was not included in the standard, but it 
seems likely that some at least of the other contributions, as received, 
were affected by a similar defect of homogeneity, though to a smaller 
extent. To eliminate such inequalities, very .great care was taken 
to ensure a thorough and accurate mixing of the final standard 
preparation, and the compression of the mixture into tablets, before 

·any separation of physically different constituents could occur, 
should guarantee the permanent equivalence of all samples of the 
completed standard preparation, as now adopted and issued for 
international use. 

VARYING AMOUNTS OF A PU. PREPARATION NEEDED 
FOR ASSAY BY DIFFERENT TEST METHODS 

The amount of PU.5 needed to give the required response, In 
assaying its potency by different test methods, has been found to be 
very variable. However, there is no correlation between the amount 
of PU.5 needed and the potencies determined for the different 
preparations in terms of PU.5. In the ovarian _we~ght tests: ~nd 
those using the formation of corpora lutea as a cntenon of actlvJty, 
the effective amount of PU.5, or the amount needed to give a desired 
increase in weight (usually to double the ovarian weight), or to give 
50% of ovaries with corpora Jutea, has varied from ab.out 3 to 50 ,.g. 

h · t" 15" far Jess dependent upon the particular ]eve) Of T e var1a 10n 
6 
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response used than upon the injection technique, 6 to 8 injections 
over a short period of time (2 to 3 days) needing the lowest.amount 
of active substance. The vaginal smear tests show considerably 
less variation, all of the doses required to produce 50% of cornified 
smears falling between 1 and 3.5 Jig. Tests by uterine weight have 
required between about 2 and 10 ,.g., and are again relatively s~aller 
in range than the ovarian tests. In general, the production of 
positive vaginal smears and of a measurable increase in uterine 
weight occur on much the same dosage, the latter usually needing a 
somewhat higher amount, but measurable changes in the ovary 
occur usually at a considerably higher dose level. The miscellaneous 
tests on Table 6 have naturally a very large range of effective doses. 

THE CHOICE OF A TEST METHOD 

The production of vaginal cornification in the rat is the method 
of testing PU. preparations which the data show to be, not only 
the most accurate, approached in this respect only by tests employing 
ovarian weight as a criterion of response, but the one which has the 
most predictable requirements in the way of dosage when technique 
is varied, and which is the most labour-saving and inexpensive. It 
also has the advantage that the animals need not be killed after the 
test, and may be used for other purposes later. On the other hand, 
if they are killed, the added test of uterine weight is usually available 
as a check to the findings by vaginal cornification. There is, how
ever, one important drawback to the test, in that its accuracy depends 
on the absence of <estrogenic material from the preparation tested, 
which must be controlled by a parallel test on ovariectomised 
animals. Tests by ovarian weight or corpus luteum formation are 
independent of the presence of small amounts of restrogenic material 
and, in view of their reasonably high accuracy, may be preferred 
for this reason. 

The action of PU. preparations in hypophysectomised rats shows 
that they do not contain follicle stimulating substance (cf. SEL YE, 
CoLLIP and THmiSON, 1933, Endocrinol., 17, 494; LEONARD and 
s~mH, ~ 93 l, A mer. J. Physiol., 108, 22), and it should be emphasised 
that, With other types of gonadotrophic extracts, the relative accu
racy of the methods may not be the same. Urine of pregnancy 
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preparations, containing luteinising substance, must, it serms, 
produce their effects in immature intact rats and mice partly in a 
secondary manner, presumably by stimulation of the animal's own 
pit~itary gland. None of the test methods employed can thrrt•fore 
confidently be regarded as involving solrly the observation of a 
direct gonadotrophic effect, uncomplicated by the action of the 
animal's own pituitary gland. 

SUMMARY 

1. The contributions offered towards the intrrnational standard 
preparation for the gonadotrophic substance of urine of prrgnancy 

, have been assayed in a large number of different laboratories, by a 
variety of test methods. These assays have furnished material 
upon which to base a survey of the differences between the contri
butions, of their suitability for inclusion in the standard and of the 
comparative values of different test methods. 

2. The test method does not innuence the determination of 
relative activity, a result which supports the view that there is only 
one gonadotrophic luteinising substance in prrgnancy urine. The 
highly improbable alternative would be to suppose that, if more than 
one active substance were present, the proportions of such substancrs 
were constant in all of the PU. preparations· tested. 

3. Different preparations were, however, assayable with signi
ficantly different degrees of accuracy, and the fact that PU.2, the 
only· other preparation besides PU.5 that had not been diluted 
with inert material, was the most accurately assayable led to the 
suspicion that the other preparations may not have been homo
geneously mixed. This view was confirmed by the finding that the 
variaoce between estimates from different laboratories was signi
ficantly greater than that between estimates by different test 
methods, from the same laboratory, for all preparations but PV.2. 

4. Different test methods also show significantly different dl'grecs 
of accuracy. The methods employing vaginal cornification and 
ovarian weight respectively were the most accurate of those for 
which adequate data were available. Uterine weight was the least 

accurate criterion. 
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5. The vaginal cornification technique is therefore recommended 
as a test method, provided that the absence of <l'strogenic materi!ll 
from preparations is verified by control tests. 

* * * 
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Appendiz. 

METHODS OF BIOLOGICAL ASSAY OF GONADOTROPHIC EXTRACTS 
OF HUMAN URINE OF PREGNANCY USED BY llrEMDERS OF THE 
THIRD INTERNATIONAL CONFERENCE 0:-1 THE STANDARDISA· 
TION OF HORMONES, AND PRELIMINARY RESULTS ODTAINED 
BY THEM WITH THE STANDARD MATERIAL 

Professor S. Aschheim'a Method. 

Groups of about 20 Immature female rata are used, of average body weil!ht 
35 g., range 28-46 g., 21-28 days old. The total dose per animnl ef the pr~pa· 
ration to be tested Is dissolved In a volume of 0.5-1.5 c.c. of distilled wniPr and 
given by 5 equal subcutaneous Injections over a period or 48 hour., \"aginRl 
smears are taken on the 3rd, 4th and 5th day after the first lnj<•ction the 
animals being killed for sectioning of the uterus on the 5th day. The cril~rlon 
of response Is the production of vaginal cornification, the uterine reaction also 
being noted. 

By this- method, Professor AscHHBIM found that 33.3 mg. of the standard 
(0.33 I.U.} produces 70% of cornified smears, equalling 1 rat unit. The uteri 
of animAls with negative smears were all small, most of those with positive 
smears being enlarged. 

Profusor J. B. Co/lip'• Method. 

Groups of 10 Immature female 21-day-old hooded rats are used, o! average 
body weight 38-;12 g., range 35-75 g. The total dose per animal o! the prepa
ration to be tested Is dissolved In 1.5 c.c. of 10% aqueous alcohol, and given by 
3 equal subcutaneous Injections, once on each o! 3 days. Vaj!inal srnean are 
taken at 72, 96 and 120 hours after the first Injection, and the animals are 
killed at 120 hours. The criterion 'bf response Is the produclion o! squarnoua 
vaginal smears. 

Profusor H. M. Evana' Method. 

Preliminary groups of 3 Immature female Long-Evans strain 21-day-old rata 
are used, of average body weight 47 g., range 40-55 g. The total do~~e per 
animal of the preparation to be tested Is dissolved In 3c.c. of water, pH 7.5, and 
given, In different groups, by both aubcutaneoua and lntraperiloneallnjectlona, 
one per day on each of 3 days. Final groups of 10 rata per group are injected 
subcutaneously under the same conditions. The animal• are killed 116 houn 
after the first injection. The criteria of response are the production or vaj!lnal 
opening, ovarian weight and follicular gr~wth and uterine weight and develop
ment. ~ome further tests were done With the atandard using 25-28-day-old 
hypophysectomised rata, and 3 dally subcutaneous or Intraperitoneal Injections, 
followed by autopsy at 72 hours from the first Injection. The post-operative 
interval was 8-10 days. The criterion of response Is repair of the characterllllc 
nuclear pattern of the ovarian Interstitial cells (deficiency cells). 

By subcutaneous Injection, 1 L U. of the 1tandard produced ~Z•lrout di.ten· 
tion of the uterus in 70o/.,. and 2.5 LU. produced corpora lutea and also vaginal 
opening 1n 70% of the test animals. The standard was ie11 effective when given 
lntraperitoneally. The minimum effective dose for repair of the ovarian 
Interstitial tissue In hypophysectomised rata w~ between 2.5 and 5 LU. IUb
cutaneously, or 1-2.5 LU. lntraperitoneally. \\lth these doses, there was no 
follicular development, the vaginz were closed and the uteri amall. 
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Dr. c. Hamburger's Method. 

. e female rats are used of average body weight 
(a) Groups of 20-40 mmlat';; ld The total dose per animal of the prepa-

ca. 37 g., range 30-45 g., 26-28 . ays 0 
' f 0 go' aqueous sodium chloride solution 

ration to be tested is dissolved m 1 c.~. ~ tlo~~ over a period of 48 hours. The 
and given by 5 equal subcuta~eous9:;'~;c hours after the first injection, vaginal 
animals are killed on the 5th .ay, d teri are weighed fresh. The criteria of 
smears are taken. and t.he ovane~ an ·e"'!ght and luteinisation, and the production 
response arc utenne weight, ovanan '\\ I 

of cornified vaginal smearsd. . . u ed with a similar technique, for estima-
(b) Immature 21-day-ol m1ce are s • 

lion of the percentage of lutein!satiofnbondly •. 'ght 1 800-2 000 g 16 weeks old, 
( ) G f 20 virgin rabb1ts o o Y we1 • • ·• . 

arec als:~~~~-
0 

A single intravenous i1·ectionh~~r~~= ~~~~~~tioan~~o t~: t=~~~a:~ 
given in 1-8 c.c. of 0.9% aqueous so mm c ' . d stic 
· k'll d 40 48 hours later Hremorrhagic follicles, rupture pomts an cy. 
~~~lic:e: with- partial bleedi~g are recorded as p~sit~ve reactions. The f~Ilo;·mg 
table gives a comparison of various animal umts 111 terms of the stan ar • 

l'nit I.C · 

Rat, 50 mg. uterus . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3 
Rat, 50% vaginal cornification . . . . . . . . . . . . . . . . 0.4 
Hat, 50% lj/teinisation .................. ·.. . . . . 1.1 
Mouse, 50~~ luteinLation . . . . . . . . . . . . . . . . . . . . . 2.5 
Rabbit, 50% positive reactions . . . . . . . . . . . . . . . . 5.0 

The dose response curves for the action of the standard on rat~ w.ere ~om pared 
with those for the separate contributions, and found to be sumlar m s~ap~. 
The curve with rabbits was compared with those for two· other chorwmc 
gonadotrophins, and also found to be similar to them. 

Professor E. Laqueur's Method. 

Groups of 5, preferably of 10, immature female hooded rats are used of a 
body weight 25-35 g., 21-28 days old. The total dose of the preparation to be 
tested Is dissolved in either 0.6 or 0.8 c.c. of water, containing 0.3% tricresol. 
Subcutaneous injections are given of 0.1 e.c. each. If the total dose is dissolved 
In 0.6 c.c., 6 injections are given within 48 hours. If the total dose is dissolved 
In 0.8 c.c., 8 injections are given over a period of 84 hours, as a rule beginning in 
the evening of the first and ending in the morning of the fifth day. The latter 
type of experiment is preferred, since especially the occurrence of corpora lutea is 
more regularly observed after this type of treatment. Therefore we recommend 
this as a standard procedure. Vaginal smears are taken on the 3rd, 4th and 5th 
<lay, the animals are killed on the 8th day after the first injection, and the ovaries 
nnd utt•rus are weighed fresh ; . the corpus luteum count is taken at 10-fold 
magnification In crushed preparations. 

The primary criterion of response Is the disappearance of leucocytes frmn 
the vn~innl smears, other criteria beinR the weight and corpus luteum count of 
the ovarit•s and more than 50% increase of the uterine weight. 

Abo~1t 0.6 I. U. of the standard produced more than 50% of positive smears, 
nnd tlus dose nlso gave corpora lutea In a few animals. Luteinisation occurs at 
2 to 8 times the minimal o:rstrogenic dose ; the results with these other dose 
lewis were variable. 

Ovarian weight was not significantly changed by 12 I.U. The seasonal 
sensltivtty of the rats was controlled by parallel experiments with known 
preparations. Comparison is admitted between the smallest doses which yield 
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more than 50% positive responses. The arbitrarily chosen dose Intervals 
largely determine the accuracy of the assay rather than the comparative lntensltv 
of response. Only simultaneous treatments were used and are to be used tit 
future for comparison. . . 

Dr. R. Moricard's Method. 

(a) Groups of 10 Immature female hooded rats are used, of avera~te bodv 
weight 28-30 g., 25-30 days old. The total dose per animal of the preparatloit 
to be tested is dissolved in 2 c.c. of distilled water at pH. 8 and l{lven by 
4 subcutaneous injectwns over a period of 72 hours. Val{inal smears are tnken 
at the opening of the vagina and on each day subsequently, and the animals are 
killed 120 hours after the first Injection. The criteria of response are the 
production of vaginal cornification, vaginal opening, follicular ripening, ovarlnn 
luteinisation, and Increase of the weight of the uterus and of one ovnry. 

(b) Infantile female mice, 6-8 g., 18-20 days old, are also used In a similar 
manner. 

0.75 I.U. was found to equal one rat cornification unit, which Is the minimum 
dose that produces pure cornification at the 120th hour in more than half of 
the animals. 

Dr. 0. Riddle'• Me/hod. 

Groups of 2-4 young male ring-doves are used, of body weight 130-160 g., 
10-14 weeks old. The total dose per animal of the preparation to be tested Is 
dissolved In 1 c.c. of distilled water and given by 4 equal Intramuscular InJec
tions over a period of 96 hours. The animals are killed 96 houra from the first 
Injection. The criterion of response Is the Increase In testis weight over that of 
unlnjected controls. 

Professor P. E. Smith'• Mtlhod. 

Groups of 5 or 6 Immature female rats are used, of average body weight ~0-60 g., 
range 45-70 g., 22-23 days old. The total dose per animal of the preparation 
to be tested Is dissolved In 1.2 c.c. of distilled water and given hy 6 equal aub
cutaneous Injections, 2 per day, over a period of 72 hours. The animals are 
killed 96 hours from the first Injection, and the ovaries and uteri weighed fresh. 
The criteria of response are the production of corpora lutea ; the ovarian and 
uterine weights, the Incidence of vaginal opening also being recorded. 

One corpus luteum rat unit was found to be slightly less thun 2 I. U. of the 
standard this dosage also producing between 2 and 3 times the control ovarian 
weight. 'Vaginal opening occurred with 4. I.U. 

Mtlhod ustd at /he National Institute for Medical l!utarch. 

Groups of 10 Immature female rats weighing 40-50 g. are injected subcuta
neous! once daily for 5 days. The substance under test ts lnjeeted dally In 

1 
y f 1 c.c. of distilled water at pH 7 (approximately). Twenty-four 

~o:su;;;~e; the last Injection, the rats are killed with chloroform, weljjhed and 
d ti e organs dissected. The ovaries are decapsulated and cut free 

the rer;o ;~lo~ian tubes • the uterus is cleanly dissected of all fat, and both 
from e ~xed In Bouin'; fluid overnight. The following day, the ovaries and 
organs are emoved to 70'Yc alcohol and after 2-4 hours they are weighed on 
the uterus m;e r The criterlon of response Is the average weil!ht of the ovarlco. 
a t.orslo~ b3 e~~~ 1 unit Is the acti~ity of 1 mg. of a " laboratory standard " 

By thiS m d 1• al to the amount required to cause a 4-fold lncrea•e In 
eparation an 5 equ • 1 • 1 U pr . .'ght. One such unit was found to equal 12- .., • • 

ovartan we• 
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MEMORANDUM ON THE INTERNATIONAL 

STANDARD FOR THE GONADOTROPHIC 

SUBSTANCE OF HUMAN URINE OF PREGNANCY 

(CHORIONIC GONADOTROPHIN) 

Established by 

The Department of Biological Standards, 
National Institute for :Medical Research, 

(Hampstead, London, N.W.3). 

INTRODUCTION 

During 1937 and 1938, an enquiry was made among Interested workers as to 
the practicability and. desirability of establishing an international standard 
for the gonadotrophic substance of human urine of pregnancy. It was recalled 
that preparations of this substance were standardised in a great variety of ways 
and that there was no method of equating the various types of units, defined 
In terms of animal reactions, used by different workers and manufacturing 
organisations. The survey showed that there was complete unanimity as to 
the desirability of establishing a standard, and the offers of material received 
from various quarters made it evident that there would be no practical difficulty 
In constituting a standard preparation In adequate quantity to serve world 
requirements. 

At the third Conference on the Standardisation of Hormones, held in Geneva 
In August 1938, under the auspices of the Permanent Commission on Biological 
Standardisation, the results of the preliminary survey were considered, and it 
was unanimously decided to arrange for the establishment of an international 
standard for the gonadotrophic substance of human urine of pregnancy. 

The Conference had before it the results of a CO· operative examination of the 
various contributions offered towards the proposed standard, and they were 
able to formulate details of the manner in which the contributions should be 
mixed. They also defined a unit of activity In terms of the proposed mixture, 
subject to confirmation after specimens of the mixture had been assayed by 
members of the Conference. 

The contributions were subsequently mixed as arranged and a specimen 
approved by ead1 member of the Conference. The standard was established, 
and the unit brought Into current use, on April 1st, 1939. 
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OF THE INTERNATIONAL STANDARD 
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Contributions from six sources were used In preparing tbe standard substan
tial amounts of material approved by the Conference having been ~enerously 
provided by each of the following : 

Boots Pure Drug Co., Ltd., Nottingham, England. 
LG. Farbenlndustrle Aktiengesellschalt, Elberfeld, Germany. 
Levens Kemlske Fabrik, Copenhagen, Denmark. 
N. V. Organon, Oss, Netherlands. 
Parke, Davis cl Co., Detroit, lllich., U.S.A. 
E. R. Squibb cl Sons, New Brunswick, U.S.A. 

Several of these preparations were already largely diluted with lactose and, 
as a first step In the mixing of the contributions, those preparations not aln•udy 
so treated were diluted to an activity equal to that of the most active diluted 
preparation by the addition of an appropriate amount of lactose. The whole of 
the contributions were then carefully mixed and further diluted with an equal 
amount of lactose. At this stage, a bulk of material amounting to about 
800 grm. was obtained. The material was then dried by exposure to P, O,tn 
vacno and made Into- tablets.of approximately tO mgrm. without the addition 
of further excipient. A test weighing of tablets showed thut 86% were within 
+ 5% of the 10 mgrm. almed aL 

The tablets were then packed In lots of 25 In small amber tubes, which were 
plugged with cotton wool and placed In ampoules. The ampoules were e\'D· 
cuated, filled with pure, dry nitrogen and sealed. A cork to Ill the ln•i<ie amber 
tube was also enclosed In each ampoule. This method of double packlnll was 
devised to ensure the exclusion of oxygen from the finally aealled ampoule, as 
laid down in the report of the Conference, and, at the same time, to provide 
a suitable container for the tablets after the ampoule had been opened and 
discarded. The finished ampoules were transferred to the rold room and are 
maintained ronstantly at a temperature of- 2•C. 2,854 of these ampoules, 
each containing twenty-live 10-mgrm. tablets, were prepared The standard Ia 
kept by the Department of Biological Standards, National Institute for l\ledlral 

Research, London, N.W.3. 
The whole of the mixing, compressing and parking of the al•mdard was 

generously carried out by Burroughs Wellcome and Company, as a contribution 

toward the work. 

DEFINITION OP THE UNIT 

The definition of the unit adopted by tile third Conference Ia aa follows I 

" The specific gonadotrophic activity of 0.1 mgrm. (- 100 gamma) of 
the standard preparation shall be the International unit for recording 
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the activities of all gonadotrophic preparations of human urine of pregnancy, 

but only of such. " 

The unit so defined is an amount of activity very similar to that required, 
under the conditions used 6y many workers, to cause cornification of the 

va~'inal epithelium of the Immature rat. 

SuooESTIONS FOR UsE 

After the ampoule has been opened, the Inner tube should be removed, freed 
from cotton wool and closed with the cork provided. One or more tablets. 
each of which contains nbc.ul 100 units, should be removed as required. The 
tablets are as constant in size as is practicably possible, but it is essential that 
they should be weighed before use, so that a solution ran be made of an exactly 
known strength, on the basis of 10 units for each milligramme of ascertained 
weight. The tablets dissolve very readily in water or saline. 

After the ampoule has been opened, the amber tube containing the tablets 
of the standard preparation should be kept in a small desiccator containing 
P, 0,. 

UsE OF STANDARD IN BtoLOG!CAL AssAy 

The following recommendations for use of the standard are tal<en from the 
report of the Conference : 1 

" The only tests for the comparative determination of gonadotrophic 
activity, in units as above defined, on which the Conference has evidence 
to justify recommendation, depend on: 

" (a) The observation of a direct or indirect gonadotrophic effect, 
shown by morphological changes in the gonads ; 

" (b) The observation of secondary changes in the accessory repro
ductive organs, in animals not deprived of their gonads. \Vhen 
this type of test is used, the absence of substances directly causing 
such changes in the accessory reproductive organs should be assured 
by control tests on animals deprived of their gonads. " 

1 B.:l/, 1/eull/t Org., 193g, 7, gg9, 
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ANALYSIS OF THE ASSAYS CARRIED 
OUT IN VARIOUS LABORATORIES ON 

THE SEPARATE CONTRIBUTIONS OFFERED 
TOWARDS THE INTERNATIONAL STANDARD 
PREPARATION FOR THE GONADOTROPillC 
SUBSTANCE OF PREGNANT MARES' SERUM 

By 

C. W. E:\DIENS 

(National Institute for Medical Research, Hampstead, London, N. W .3.) 

INTRODUCTIO~ 

The establishment of an international standard preparation for 
the gonadotrophic substance of the serum of pregnant mares was 
recommended by the third Conference on the Standardisation of 
Hormones (Geneva, August 1938). 1 It was agreed that specimens 
of the several contributions ofTered towards the standard should 
be circulated among experts, including members of the Confcrcncl', 
so that the suitability of the contributions for inclusion in the 

standard might be determined. 
The extracts were in the form of dry powder, consisting either of 

undiluted serum extract or of such extract diluted with lactose. 
Samples of these preparations, labelled .MS.l, 4, 5, 6 and 7 + 2 
were circulated to a number of laboratories in different countries, as 
in the case of the contributions ofTered towards the international 
standard preparation of the gonadotrophic substance of urine of 

pregnancy (chorionic gonadotrophin). 

• Bull. Htallh Org., 1938, VII, 7, 887. 
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This report embodies an analysis of the co-operative assays 
carried out on the original contributions and, as agreed by the 
Conference, a summary is also included of the methods used by 
members of the Conference who tested the original contributions. 
The use made of the information so obtained has been described 

in the memorandum published above. 

SouRCES oF INFORMATION 

Table 1 gives the persons or laboratories providing reports on the 
activity of some or all of the contributions. One report is not 
included in the calculations, because its author assayed MS.l only. 
The reference numbers in Table 1 are used for convenience in 

later tables. 

1\IETHODS OF CoMPARISON 

All but four of the assays have been carried out by subcutaneous 
injection to immature female rats. One was carried out with 
immature female rats and mice (13), one on immature mice (19), 
one on male rats (1) and one on rabbits (10). The activity of the 
preparations has been estimated by difTerent investigators by 
observing the following kinds of change : (1) increase in ovarian 
weight ; (2) occurrence of vaginal cornification alone or (3) together 
with the ovarian and uterine changes ; (4) formation of corpora 
lu/ea ; (5) changes in uterine weight together with the incidence 
of vaginal cornification in female rats or mice; (6) increase in weight 
of the seminal vesicles of male rats, and ('i) production of ovulation 
on intravenous injection to female rabbits. Full references are 
given in the tables. 

COMPARISON OF THE PREPARATIO:-IS AS RECEIVED 

Table 2 gives the results of assays carried out by observing 
changes in ovarian weight, of which 13 series were available. 
Table 3 giws the rt•maining assays, which form a miscellaneous 
c~llection,. none of the methods described therein having been used 
\nth suiTiclt'nt frequency for estimates of their respective accuracies 
to be madt•. 
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As in the analysis of the PU (pregnancy urine) contributions, not 
~II of the preparations were tested by each laboratory, but the gnps 
m the tables are few. The Conference recommended that :\IS. I be 
used as a temporary standard of comparison. This was convenient, 
as it had been assayed by all persons concerned. It was easier 
in this case to express the activities of the other snmpll·~ directly ns 
their potency in terms of that of 1\IS.l, first, because many assnyt•rs 
had already done so and, secondly, because many indices of ll'!IS 
than unity are avoided. The method dilTers in form from thnt usl•d 
in the corresponding analysis of the PU contributions, in which 
activity was expressed as the reciprocal of potency, but the change 
has, of course, no effect on the results of the analysis, since 
computation is carried out logarithmically. 

The geometric mean of the estimates for each preparation Is 
given in each table, together with the variance of the logarithm!! of 
the estimates concerned. The use of a geometric mean and 
logarithmic variance counteracts the tendency, shown by the crude 
data, to deviate more in a positive than in a negative direction, so 
that the logarithms of the estimates of potency tend to be more 
normally distributed than the estimates themselves. 

In only two instances has more than one comparison of the 
activities of the preparations been avaifable from the data of a 
single laboratory. In general, assayers have limited their criteria 
of response more than they did when assaying the PU preparations 
or, in a few instances, have pooled their data to give a single mean 
determi~atioo. It has not, therefore, been possible to compare 
inter- and intra-laboratory variation in the estimates of poteney, 
but there is fortunately no reason to suspect heterogeneity of the 
originall\IS samples as distributed. Had there been any rea!IOn to 
suspect this, the use of estimates of the variation occurring in the 
potencies as determined within individual laboratoricll, wlwn 
compared with that occurring between laboratories, would have 
formed a valuable criterion, as it did in the case of the I'U 

contributions. 
No attempt has been made to weight observations according to 

the established or suspected degree of accuracy of the individu~l 

S l·n most cases sufficient data are lacking. llowever, JR assays, a , , 
the final determination of the potencies, given in .Table 4, the mc~ns 
from Tables 2 and 3 were v;eighted in each case Inversely accordmg 
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to the variance of the table as a whole and directly according to 
the number of estimates of each MS sample. The variance for 
complete tables (test methods) has been used in determining the 
weights to be assigned, as this gives the best estimate of the value 
of the information in a table. The few gaps in the tables have 
been ignored, since their effect on the estimate of the variance to 
be adopted would be negligible. The weights assigned to Tables 2 
and 3 were 35!Jl and 1652 respectively. 

CoMPARISON IN TERMS oF AcTUAL SERUM ExTRACT PRESENT 

All of the preparations, except MS.4, were diluted with lactose 
before circulation. The potency of each undiluted extract is 
given in Table 4, together with the percentage of diluent in the 
sample as circulated. Table 4 also lists the limits of error within 
which !J!J% of the estimates fall {± 2.576 a) and the corresponding 
limits of error for the mean values assigned to the samples. It 
will be seen that the limits 'of error of individual estimates differ 
little among themselves and are of the same order as those found 
for the PU samples in the preceding analysis. The potencies of 
the original undiluted extracts did not di!Ter widely, varying 
between 0.76 and 3.2 times that of undiluted MS.l, although the 
varying degrees of dilution to which they were subjected caused a 
greater variation in the potencies of the circulated preparations. It 
must be emphasised that the wide limits of error found for the 
individual tests may reflect not so much the inaccuracies of any 
given assay as the actual variations in potency which may result 
from the use of different test methods and different stocks of 
animals, etc. 

THE nELATIVE AccURACY WITH WHICH THE l\IS PREPARATIONS 

HAVE BEEN ASSAYABLE 

When investigating PU preparations, it was found that different 
PU samples were not assayable with equal accuracy, and we were 
able to .decide that much of the rather surprising variation encoun
tered could be attributed to incompletely homogeneous dilution 
of the samples. In the case of the l\IS preparations, there is little 
ground for a similar suspicion. When the ratio of the variance of 
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estimates for each preparation to that of the others is calculated, it 
, is seen to reach a significant level only in the case of 1\IS.S, estimates 

of the potency of which are significantly more variable (P > O.!l.J, 
but < 0.99) than those of l\lS.7 + 2. As the significance attnincd 
is not high, we may safely assume that no great dissimilarity 
existed between the accuracies with which the various 1\IS pn·pnra
tions were able to be assayed. It is worth noting, however, that a 
few statistically significant dilTerences (P > O.!l.J) occur bctwct•n the 
variances of the MS samples within Tables 2 and 3, but always with 
a relatively low degree of significance (P < O.!l!l). These difTcrcnccs 
are, moreover, not in the same direction in each tahle, for, wherens 
MS.4 and 6 show a higher variance in Table 2 than MS.5 and 7 + 2, 
MS.7 + 2 shows a higher variance than the others, which do not 
difTer significantly from each other, in Table 3. In these calculation~. 
tables for the" variance ratio ", published by FJSIIER and YAn:s 
(1938), have been consulted. 

·The distribution of the logarithms of the separate estimates for 
each MS preparation is shown in Table 6, in which the nwans have 
been shifted to correspond with each other at approximately 1.0. 
There seems no reason to suspect any marked deviation from 
normality, and it has not been thought worth while to test the 
distributions statisticall), as the numbers are small, and a significant 
result could only be anticipated if the data were added together as 
in the last column and tested en masst. 

THE RELATIVE AccURACY OF DIFFERENT TEST METHODS 

Only tests using an increase in ovarian weight as a criterion of 
response have been used in sufficient numbers to be considered 
separately from the others. The weights assigned to the meana of 
Tables 2 and 3 were inversely proportional to the logarithmic 
variances for these tables, which were 0.02784 and O.Ofi055 respec
tively. These variances diiTer significantly (P > 0.9!.1), and each 
assay by ovarian weight has contributed, ~n the average, ov~r 
twice the information given by one of the mlliCellaneous allsaya 1D 

T bl 3 'When PU samples were tested, an assay by ovarian a e . . . . 
weight was found to give between 2 and .3 tJll_lel the mfor_matwn 
· by miscellaneous assays, agreeing 10 thJS respect w1th the g1ven . . . aJ 

t fi d. g However assays by techmques usmg vawn· presen n m . • 
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cornification and corpus luteum formation as criteria are included 
in Table 3 of the present paper, and may have lowered its variance, 
as their accuracy was found to be higher than that of the 
miscellaneous tests when considering PU preparations. 

THE RELATIVE POTENCIES OF l\IS PREPARATIONS 

B\' DIFFERENT TEST METHODS 

We have only one comparison for each l\JS sample, that between 
its potency as determined by techniques using an increase in ovarian 
weight and the potency given by the other assays combined. In 
no case do these mean potencies differ significantly, and it is again 
clear that there is no significant difference between the potencies of the 
MS preparations as determined by an ovarian weight method or by a 
collection of other methods. A similar and more fully substantiated 
result was arrived at when dealing with the PU preparations, and 
it was argued that this fact confirms the belief that only one active 
substance is involved. Ilowe11er, as MS preparations are known to 
exert both a follicle-stimulating and a luteinising activity, we must, 
in this instance, conclude that, if there be two active principles con
cerned, these were present in the original contributions in an approxi
mately constant ratio. This conclusion is in keeping with the fact 
that the various preparations produced qualitatively similar changes 
in the ovaries of hypophysectomised rats.l 

In this connection, it is clear that if varying amounts of follicle
stimulating and luteinising hormones were present in di!Terent 
contributions, methods using the formation of corpora lutea as 
criteria should in particular give di!Terent rdative potencies from 
those using vaginal cornitication, but this is not seen in the few 
examples available. 

VARYING AMOUNTS OF AN l\JS PREPARATION 

NEEDED FOR ASSAY BY DIFFERENT TEST l\lETHODS 

Th~ amount of l\IS.l nl'eded to give the specific response required 
by 1h!Ten•nt test methods may serve as a guide to the rdative 

D 
1 

T
1
,hese experhnen~s will be the subject of an independent publication by 

r. ,owL.,NDS and h1s collaborators. 
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requirements of these tests. There is no correlation between the 
amount of MS.l needed and its potency relative to that of the 
other MS. preparations. In the ovarian weight tests, nn average 

· ovarian weight of 50 mgrm. was given by betwet•n about 2 and 
8 mgrm. of 1\IS.l. These tests showed, then·fore, less variation in 
the way of requirements than when PU preparations were assayed. 
Luteinisation occurred at a considerably lower level of dosnge, 
around 0.25 mgrm. in the few tests available, and 50% positive 
vaginal smears were also given at about this level, the actual range 
being 0.13-0.38 mgrm. in different tests. 

There are insufficient data upon whic~ · to recommend any 
particular test method for its convenience or accuracy. Methods 
using vaginal ·cornification do not appear to have the relatively 
high accuracy seen with PU preparations, ·but this is not certain, as 
so few assays are available. 

SUMMARY 

(1) An analysis is made of the large number of assays carried out 
in different laboratories by a variety of test methods on the contri· 
butions offered towards the international standard preparation for 
the gonadotrophic substance of pregnant mares' serum. All 
contributions were found acceptable and were included in the 
standard preparation. 

(2) As far as the data show, the test method does not influence 
·the determination of relative activity, but only a5.,ays Ulling an 
increase in ovarian weight in rats have been performed in aufficient 
numbers to be considered separately from the rest. It is concluded 
that, if two active principles (F.S.II. and L.ll.) occur in the.'IC 
extracts, they must be present in approximately constant proportions 

(3) There is little to indicate that different preparations were 
assayable with different degrees of accuracy, and those preparations 
which·were mixed with lactose before circulation were probably 10 

mixed as to give a fully homogeneous product. 

(4) The tests using ovarian weight as a criterio~ of response.we~e 
te than the miscellaneous tests wung other cnteria more accura 

7 
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considered together, but no further information as to the accuracy 
of various test-methods is available. 

REFERENCE 

FISHEll, R. A., and YATES, F. (1938) : Statistical Tables for Biological, Agri

cultural and Medical Research, London. 

* * * 

Table 1. 

LIST OF INVESTIGATOIIS OR LABORATORIES SUPPLYING ASSAY RESULTS 

Reference 
No. 

1. 
2. 
3. 
4. 
5. 
H. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
1!1. 

20. 
21. 
22. 
23. 

Assayed by : 

D'Amour, Dr. F. E., Denver, Colorado, U.S.A. 
Ayerst, !llcKenna & Harrison, Montreal, Canada. 
British Drug Houses Ltd., London. 
Roots Pure Drug Co., Nottingham. 
Burn, Professor J. H., Oxford. 
Catchpole, Dr. H. R., New Haven, Conn., U.S.A. 
Cole, Professor H. H., Davis, Cal., U.S.A. 
Collip, Professor J. B., !llontreal, Canada. 
Dodds, Professor E. C., London. 
Friedman, Dr. 1\f. H., 13cltsville,l\Id., U.S.A. 
Gad<lum, Professor J. H., London. 
Glaxo Laboratories, Greenford, Middlesex. 
Hamburger, Dr. C., Copenhagen. 
Hill, Professor R. T., Bloomington, Ind., U.S.A. 
De Jongh, Professor S. E., Leiden. 
Laqueur, Professor E., Amsterdam. 
Levens Kemiske Fabrik, Copenhagen. 
lllartins, Dr. Thales, S>10 Paulo, Brazil. 
Moricard, Dr. R., Paris. 
National Institute for !lledical Research, London. 
N.V. Organon, Oss, Netherlands. 
Scherlng Ltd., London (Srhcring Kahlbaum, Berlin). 
Upjolm_ Co., Michigan, U.S.A. 
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Table 2. 

THB PoTENCY OF EAcH MS PRBPAJ!AT.ION COMPARED WITH THA'Ji 

, OF MS.l WHEN TESTBD BY INCREASE IN OVARIAN WBIOHT -

-Reference No. Animal MS.4 MS.5 MS.6 I MS.7 + 2 

2 ••••• 0 • ••••• Rat • 41 1.4 3.3 1.1 
5 •••••• 0 ••• •• " - 2.0 6.6 1.0 
8 • 0 0 0 0 •••• 0 •• " - 1.1 1.7 1.3 
9 ............ " 

29 1.3 4.7 0.83 
11 . . . . . . . . . . . . .. 75 1.8 

·I 
5.0 1.2 

12 •••••• 0 • • • • • • ,, 40 2.0 - 2.0 
13 , • . . . . . . . . . . . j Rat _and mouse 32 1.6 I 3.3 0.90 
14 •••.•.•..••• Rat 136 1.3 5.7 -
17 . . . . . . . . . . . . .. 32 1.6 3.0 0.80 
20 • 0 •••••• 0. 0. " 23 1.0 3.2 0.80 
21 •••••••• 0 ••• " 40 1.4 3.3 0.77 
22 . . .. . . . . . . . . .. 26 1.0 1.2 0.91 
23 .... 0 •••••••• 0 .. 37 1.5 4.2 1.0 

I 
Geometric mean ••••.•.•..••.••. 40.1 1.43 3.43 . 1-1.02 -- . 
Logarithmic variance ••• 0 •••••• - 0.04960 0.01020 0.04441 I 0.01334 

Table 3. 

THE PoTENCY OF EACH MS PREPARATION COMPARED WITH THAT 

OF MS.1 WHEN TESTED BY VARIOUS OTHER METHODS 

Refe-
Method renee Animal MS.4 MS.5 MS.6 MS.7 + :1 

No. -- ---- ---

Vaginal cornification • ~ 
3 Rat 23 0.72 1.3 0.25 
4 .. 130 1.6 3.5 0.27 

15 .. 20 2.2 1.5 1.1 
21 

" 50 1.7 4.4 0.89 
Vaginal t'ornification l ~ 

plus ovarian and 16 .. 50 3.3 2.0 3.3 
uterine reactions •• 

co;fo~' ~~~e-~. ~~~~-a.-j 6 .. 30 1.6 4.0 1.2 
7 .. 28 - - -

15 .. 36 2.5 1.7 ,> 1.1 
Uterine weight andj 19 Mouse 25 0.75 1.5 1.0 vaginal opening •• 
Weight of seminal ve-~ 1 Rat 45 1.8 2.0 2.2 sicles ••••••••..•. 
Ovulation •.•••••••• 10 Rabbit 55 1.2 3.9 0.65 

--- --- ---
Geometric mean ................... 38.6 1.57 2.33 0.915 

~ ~ ---Logarithmic variance .••••. _ •.•....• 0.05330 0.04471 0.04184 0.12270 
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Table 4.. 

WEIGHTED GEOMETRIC IIIEANS FoR THE PoTENCY OF EAcH MS PREPARATION 

COMPARED WITH THAT OF MS.1, ALL TESTS COMRINED, AND THE CORRESPOND

ING VALUES FOR THE UNDILUTED EXTRACTS FROM WHICH THE PREPARATIOI<S 

WERE COMPOUNDED. 

I ' Limits of 
Num- Weighted Potency or Limits error of 

MS her or mean I 
0/ ori:dnal extraCt .• or t"rror individual 

No. esti- (MS.1 = Diluent p!S.1 undi- (P = O.!J\J) % tests 
mates 1) 

I 
luted= 1) (P = 0.99)% 

----- -- ---
I 
--

I • 0. 0 •• 0 (23) 1.000 98.1 1.000 - -
4 ....... 22 39.63 0 0.7565 75.6-132.3 26.9-372.1 

5 0 •••••• 23 1 467 97.0 0.9294 

I 
82.5-121.3 39.6-252.3 

6 0. 0 •••• 22 3.130 96.5 1.699 75.4-132.7 

I 
26.5-377.4 

7 + 2 ... 22 0.9926 99.4 3.243 73.2-136.6 23.2-430.7 

Table 5. 

VARIANCE RATIOS FOR l\IS PREPARATIONS, ALL TESTS COMBINED 

MS No. 7 + 2 6 4 5 

Mean square .................. 0.06060 0.05014 0.04908 0.02431 

Drgrecs or freedom •........... 21 21 21 22 

MS with 17 + 2 
1.24 1.23 2.49• 

greater variance ~ 1.02 2.06 
2.02 

• . p > 0,9J, < 0.99 . 

Table 6. 

DISTRIBUTION OF THE LOGARITH"S OF THE ESTIMATES OF THE POTENCY 

OF EACH )IS PREPARATION, SO ADJUSTED THAT THE 

MEANS FALL AT APPROXIMATELY 1.0 

Adju•terl 
lo~. poll•ncy MS.·1 I MS.5 MS.6 I ~IS.7 + 2 Total 

-
1.5 2 
1.4 

1 3 

1.3 1 1 2 
1.2 

2 6 

1.1 
1 2 3 

4 5 4 4 17 
1.0 5 6 6 8 25 0.9 4 5 0 4 13 
0.11 5 3 2 1 11 0.7 1 2 
0.6 

4 7 

0.5 2 2 

0.4 
I I 
2 2 
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Appendix. 

METHODS OF BIOLOGICAL ASSAY OF EXTRACTS 
OF THE SERUM OF PREGNANT MARES . 

USED BY MEMBERS OF THE THIRD CONFERENCE. 
ON THE STANDARDISATION OF HORMONES 

Method used by : 

Professor J. B. Co/lip • . 

897 

Groups of 10 Immature female rats are used, and the test method Is the same 
as In the assay of chorionic gonadotrophin, except that the rats are killed 
96 hours after the first Injection. The criteria of response are the production 
of squamous vaginal smears and of an Increase In ovarian weight. 

Dr. C. Hamburger. 

Groups of 10-20 Immature rats or mice are used, the technique of Injecting, 
etc., being the same as that described for the assay of chorionic gonadotrophin. 
The primary criterion of response Is the Increase In ovarian weight ; the uterine 
weight Is also recorded. 

Professor E. Laqueur.-

Gtoups of 5 or 10 Immature female hooded rats are used, by a technique similar 
to that described for the assay of chorionic gonadotrophin. Eight Injections are 
given In the course of 4 days, and the animals are killed on the 8th day after the 
first Injection. The criteria of response are the production of vaginal cornift, 
cation, the Increase In ovarian and uterine weight, and the production of corpora 
lutea. 

Dr. R. Moricard. 

Groups of 10 Immature female rats or mice are used, by the same technique as 
that described for the assay of chorionic gonadotrophin. The criteria of response 
are the production of vaginal cornification, vaginal opening, foiiicular ripening, 
Iuteinisation, and the increase of the weight of the uterus and of one ovary. 
Assays are primarily based, however, on the production of vaginal cornification. 

The National Institute for Medical Research. 

Groups of 10 Intact Immature female rats, or female rats 10 days after hypo
physectomy at 40-50 g., are used in the same manner as described for the assay 
of chorionic gonadotrophin. The criteria of response me the average Increase 
In ovarian weight and the detailed histology of the ovaries. 
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MEMORANDUM ON THE INTERNATIONAL 

STANDARD FOR THE GONADOTROPHIC SUBSTANCE 

OF PREGNANT MARES' SERUM 

Established by 

the Department of Biological Standards, 
National Institute for Medical Research, 

Hampstead, London, N.W.3. 

INTRODUCTIO~ 

During 1937 and 19:l8, an enquiry was made among interested workers as to 
the practicability and desirability of establishing an International standard for 
gonadotrophic preparations of the serum of pregnant mares. It was recalled 
that these preparations were being used increasingly and that several different 
methods of standardisation, and several units defined in terms of different 
animal reactions, were being evolved. It seemed desirable that steps should 
be taken to provide an international standard preparation, in terms of which 
the potency of other preparations should be assayed and expressed in a uniform 
notation. The survey showed that there was almost complete unanimity as to 
the desirability of establishing such a standard, and a further enquiry suggested 
that there would be no great difficulty in obtaining adequate quantities of 
suitable material. 

At the third Conference on the Standardisation of Hormones, held in Geneva 
In August 19:18 under the auspices of the Permanent Commission on Biological 
Standardisation, the results of the preliminary survey were considered, and it 
was unanhnousiy decided to arrange for the establishment of an international 
standard for gonadotrophic preparations from the serum of pregnant mares. 

The Conference agreed that specimens of the several contributions offered 
towards the material required for the standard should be distributed among 
experts, Including members of the Conference, so that their suitability for 
Inclusion could be considered. It was further agreed that members of the 
Conference should decide by correspondence as to the method of mixing the 
various contributions approved, and as to the .dimensions of the international 
unit to be dt•flned in terms of the completed standard preparation. 
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PREPARATION AND FORM OF IssuE OF THE INTERNATIONAL STANDARD 

Five substantial contributions were received and a number of comparative 
assays were carried out by workers in various countries. There was general 
agreement that all the material oflered -was suitable for incorporation In the 
standa"rd. The contributors, whose generous helpfulness Is here acknowledged, 

were 

Boots Pure Drug Company, Nottingham, England. 
Cutter Laboratories, Cal., U.S.A. 
Levens Kemiske Fabrik, Copenha~en, Denmark. 
Laboratories du Dr. Roussel, Paris. 
Upjohn & Company, Kalamazoo, U.S.A. 

Consideration of the relative activities of these contributions, as determined 
by the co-operative assays, made It easy to formulate proposals as to mixing 
them, and as to the definition of the International unit to be defined In terms of 
the approved mixture. These proposals were circulated to all members of the 
Conference and were unanimously approved. 

Four of the five contributions were already largely diluted with lactose, two 
of these,· as well as the undiluted one, being considerably more active per 
milligramme than the remaining two. As a first step, the three more active 
preparations were diluted, or further diluted, with lactose, so as to make all 
the preparations about equally active per milllgramme, as thus finally diluted. 

The whole of the contributions were then carefully mixed and granulated, 
giving a total of 625 grm., containing 98% of diluent. The material was then 
dried by exposure to P,o. in vncuo, and from this mixture 23,400 tablets, each 
of approximately 25 mgrm., were obtained, there being, as usual, a small 
amount of machine waste. A test weighing of tablets showed that 85% were 
within 2%, and a further 13% within 5%, of the 25 mgrm. aimed at. 

The tablets were then packed in lots of ten In small tubes of amber glass 
which were plug~ed with cotton wool and placed In ampoules. The ampoules 
were evacuated, filled with pure, dry nitrogen and sealed. A cork to fit the 
Inside amber tube was also enclosed In each ampoule. This method of double 
packing was devised to ensure the exclusion of oxygen from the finally sealed 
ampoule, as laid down in the report of the Conference, and, at the same time, to 
provide a suitable container for the tablets after the ampoule had been opened 
and discarded. The finished ampoules were transferred to the cold-room and 
are maintained constantly at a temperature of - 2•C. 2,311 of these ampoules, 
each containing ten 25-mgrm. tablets, were prepared. The standard Is kept by 
the Department of Biological Standards, NationallnsUtute for Medical Research, 
London, N.W.3. 

The whole of the procedures Involved In the mixing, compressing and packing 
of the material was generously carried out by Burroughs Wellcome and Company, 
who also designed and provided the glassware used, as a contribution toward 
the production of the International standard. 
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DEFINITION OF THE UNIT I 

The definition of the unit, on the lines agreed to by the members of the third 

Conference, is a follows : 

The specific gonadotrophic activity of 0.25 milligramme ( = 250 gamma) 
of the standard preparation shall be the international unit for recording the 
activities· of all gonadotrophic preparations of the serum of pregnant 

mares, but only of such. 

SUGGESTIONS FOR UsE 

Aller the ampoule has been opened, the inner tube should be removed, freed 
from the two cotton-wool plugs and closed with the cork provided. One or more 
tablets, each of which contains about 100 units, should be removed as required. 
The tablets are as constant in size as is practicably possible, but it Is essential 
that they should be weighed before use, so that a solution can be made of an 
exactly known strength, on the basis of four units for each milligramme of 
ascertained weight. The tablets dissolve very readily in water or saline. 

Alter the ampoule has .been opened, the amber tube containing the tablets 
of the standard preparation should be kept in a small desiccator containing 

P,o,. 

UsE OF THE STANDARD IN BIOLOGICAL AssAY 

The following recommendations for use of the standard are taken from the 
report of the Conference•. 

" The only tests for the comparative determination of gonadotrophic 
activity, in units as above defined, on which the Conference have evidence 
to justify recommendation, depend on : 

" (u) The observation of a direct or indirect gonadotrophic effect, 
shown by morphological changes in the gonads ; or 

" (b) The observation of secondary changes In the accessory reproduc
tive organs, in animals not deprived of their gonads. When this type 
of test is used, the t~bsence of substances directly causing such changes 
in the accessory reproductive organs should be assured, by control tests 
on animals deprived of their gonads. " 

1 The Cmtft•rence n·commendcd that the final mixture should be such that 
the amount of activity contained in 0.1 miliigramme ( = 100 gamma) would 
be suit_able as representi~tg 1 unit. It was found, however, that the most 
conwment method of nu_xmg the constituents yielded a somewhat weaker 
preparation than that car her contemplated, so that the specified gonadotrophi 
activi~y of 0.25 milligranune .< = 250 gamma) was agreed to be suitable fo~ 
nrlophon as 1 internattonal utut. 

' Ilull. lltallh Org., 1938, 7, 895. 
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ANALYSIS OF THE ASSAYS CARRIED 
OUT IN VARIOUS LABORATORIES ON THE 

SEPARATE CONTRIBUTIONS OFFERED 
TOWARDS THE INTERNATIONAL STANDARD 

PREPARATION OF THE LACTOGENIC 
(CROP-GLAND STIMULATING) SUBSTANCE 

OF THE ANTERIOR PITUITARY GLAND 
By 

C, W. EMMENS 

(National Institute for Medical Research, Hampstead, London, N.W.3.) 

INTRODUCTION 

At the third Conference on the Standardisation of Hormones, 
held in Geneva in August 1938, under the auspices of the Permanent 
Commission on Biological Standardi!;ation1, it was decided to 
establish an international standard for the lactogenic (crop-gland 
stimulating) substance of the anterior pituitary gland. It was 
agreed that the contributions, labelled LP.5, 7, 9, 10, 11, 15, 16 and 
19, which were in the form of dry, undiluted powder, should be 
circulated among experts for assay in relation to LP.1, which was 
already assayed in Riddle units. 

This report contains an analysis of the co-operative assays carried 
out on the original contributions, together with a summary of the 
methods used by members of the Conference who took part in the 
tests. 

• /Ju/1. Health Org., 1938, 7, 88i. 
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The use of these results in preparing the standard and defining 
the unit is described in the memorandum which follows this report. 

SouRcEs OF INFORMATION 

The persons or laboratories providing reports on the activity of 
some or all of the samples are shown in Table 1. Three of these 
reports were omitted from the calculations--one because LP .1 was 
not assayed, and the other two because only LP.1 was assayed. 
The reference number for each source of information is used in 
discussing and tabulating the results. 

METHODS OF CoMPARISON 

Pigeons or doves of various types were used by all assayers, 
mixed batches of males and females generally being employed. The 
substances were given systemically by intramuscular or subcu
taneous injection in all but two instances (1 and 9), when the local, 
intradermal method of administration was used. The criterion 
of response was an increase in the weight of the crop sacs or dissected 
crop glands, or the appearance of stimulation on visual examination 
of the crop glands when compared with uninjected controls. This 
latter nwthod is, in particular, employed when an intradermal 
method of administration ha)! been used. 

The il'sls have therefore been of a limited nature, consisting 
of observations of growth produced in the crop gland of the pigeon 
or dove, since this is the only test recognised by the Conference as 
giving sufficiently quantitative results for the comparative assay 
of pn'parations. 

CoMPARISON OF PREPARATIONS 

The results of the assays are given in Table 2. They are few in 
number and otTer little scope for useful analysis. Activity has 
been expressed directly as potency in terms of LP.l, in accordance 
with the recommendation of the Conference, adopted by the majoritv 
of assayers. • 
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The figures given by the two testers using the intradermal tech
nique have been omitted from the calculations of the mean and 
variance of each preparation and are appended at the bottom of 
the table. A glance shows that they give a quantitatively different 
result from the rest, and it would have been interesting to obtain 
further estimates by this method, in order to establish with 
reasonable certainty whether such tests should be excluded from the 
recommendations for methods of assaying LP. preparations. In the 
single instance in which one preparation-LP.5-has been assayed 
by both the investigators using the intradermal test, they agree in 
finding its potency relative to that of LP.l to.be about a tenth of 
that found by the assayers using the systemic method. The figures 
for the otherLP. samples are in all cases low, but not at any consis
tent level relative to the general findings, and it is clear that, in 
view of the -relatively small degree of var~ation shown by the other 
estimates, these particular intradermal tests do not belong to the 
same population of assays. 

The geometric mean and the logarithmic variance have been used 
in comparing the preparations, for reasons already described when 
dealing with gonadotrophins. The potencies of the different LP. 
samples have not a very wide range, and, in most cases, are not 
distinguishable with any certainty from that ofLP.l. The variances· 
differ rather more among themselves; that for LP.9, due mainly to 
a single estimate, however (3), is significantly greater than that for 
LP.5 (P > 0.95) and LP.lO (P > 0.99). · The variance for LP.10 
is furthermore significantly lower (P > 0.95) than that for LP.7, 11 
and 19. The other preparations do not diller among themselves 
in regard to variance, and, if we take a grouped estimate of the 
variance for all preparations-0.02678-we have a figure which 
shows with fair accuracy the degree of confidence which may be 
placed in any particular assay. Using this figure, it appears that 
99% of such assays should give an estimate which falls between 
38% and 264% of the true value. This is the same order of precision 
as was found for the most accurately assayable gonadotrophins, 
and distinctly higher than for many of them. 
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RESPONSE TO THE INTERNATIONAL STA:-IDARD PREPARATI0:-1 

Details of the response to the standard preparation, when assayed 
by the method used at this Institute, are given in Table 3. Only 
5 birds were used per group, but the results are in good agreement 
with the expectation of members of the Conference-that the potency 
of the standard differs little from that of LP.t. It is worth noting 
in connection with these assays that a simultaneous comparison 
of test preparations seems essential, as the response to LP.1 has 
been found to vary considerably from time to time, a total dose of 
0.6 mgrm. having given a response of from 2.41 to 3.39 grm. and a 
total dose of 1.5 mgrm. a response of from 3.39 to 5.94 grm., when 
the crop-gland weight is adjusted to correspond with that which 
would be possessed by birds with a standard body-weight of 300 grm. 

SU~n!ARY 

(1) The contributions offered towards the international standard 
preparation for the lactogenic (crop-gland stimulating) substance of 
the anterior pituitary gland have been assayed in a number of 
different laboratories. These assays established the suitability of 
all contributions for inclusion in the standard. 

(2) There does not appear to be any great difference between the 
accuracy with which the various contributions were assayable when 
a systemic method of administration was used. Results of a few 
tests using the local, intradermal method of administration were 
available, and these gave a lower estimate of potency, relative to 
that of LP.t, in all cases. 
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Tablet. 

I..JST OF INVESTIGATORS OR LABORATORIES SUPPLYING Ass,,Y RESUI.TS 

Reference 
No. 

1 
2 
3 

• 5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Assayed by: 

Allen, Professor E., Nf!W Haven, Conn., U.S.A. 
Armour Laboratories, Chicago, Jll., U.S.A. 
British Drug Hous!'s Ltd., London. 
Burn, Professor J. H., Oxford • 
Collip, Professor J. B., lllontreal, Canada. 
Folley, Dr. S. J., Reading. 
Geiger, Professor E., Budapest. 
Hamburger, Dr. C., Copenhagen. . 
I..ong, Professor C. N. H., New Haven, Conn., U.S.A. 
Lyons, Dr. W. R., Rerkeley, Cal., U.S.A. 
National Institute for !lledical Research, London. 
N.V. Organon, Oss, Netherlands. 
Riddle, Dr. 0., Cold Sprln!l Harbor, U.S.A. 
Roussel Laboratories, London. 
Turner, Dr. C. W., Columbia, Mo., U.S.A. 

Table 2. 

THE POTENCY OF EACH LP. PREPARATION COMPARED WITH THAT 
OF LP.1 BY ITS ACTION ON THB PIGEON CROP S..,c 

Bg Intramuscular or Subcutaneous Injection. 

a.rmoro Nn. LP.5 LP.7 LP.9 LP.IO LP.ll LP.15 LP.16 

2 ...... 1.0 0.40 1.0 - - - -
3 ...... 0.96 0.56 4.9 0.66 0.45 0.43 2.0 
4 ••••• 0 0.81 0.75 0.!.18 0.96 1.5. 1.1 2.0 
6 •••• 0 0 0.77 - - - - - -
7 ...... 0.71 -- - - -- - ' -
8 • 0 •• 0 • 1.5 0.80 1.0 1.0 1.6 1.1 1.3 

11 ...... 0.67 0.75 1.0 1.0 0.85 0.70 0.85 
12 ...... 1.0 0.75 0.75 0.91 0.94 0.73 1.6 
13 0 ••••• 0.68 0.55 0.70 0.80 0.91 0.66 0.96 
15 ...... 1.0 - - - - - ---- --- --~-- ---

i 
--- ---

Geometric 
mean 0.884 0.635 1.141 0.879 0.961 I 0.679_ 1.376 

--- --- --- ' --- ---
Logarith-

0.09860! 
I mic va-

riance . 0.01156 0.03003 0.0050? 0.039691 0.02335 0.02517 

By Local, Intradermal Injection. 

lelmuce~o. LP.5 LP.7 LP.9 LP.lO LP.ll LP.15 LP.16 

1 ••••• 0 0.089 0.036 0.057 - - - -
9 ...... 0.075 - - 0.2 0.2 0.2 1.1 

LP.19 

-
2.5 
1./i 
-
-

2.0 
1.0 
2.5 
0.85 
----

1.586 
---

0.04046 

LP.I9 

-
1.0 
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Table 3. 

AS5AY OF INTERNATIONAl. STANDARD OF PROLACTIN IS COMPARISON WITH LP.l 

(All Assays were carried out simultaneously.) 

Substance 

I 

Standard ~ 
prrpnration~ 

I 

Total 
amount 
injected 

Ill grm. 

0. J,'j 

0.30 
0.1.'\ 
ll.liO 
0.90 

I 

I ,----1 
1.1'.1 . . . . o.6o 1 

Nurnher 
ol I.U. 

1.5 
3.0 
4.5 
6.0 
9.0 

-

I 
I 

I 

I 

I I 

i Weight of 
:-;umber Body- Weight of I' crop gland 

ol pig•ons 1 weight crop gland 300 l(rm, 

I 
body-

1 ; weight 
-!-G---~----rm. Grm. Grm. 

.'\ :Ho 1.09 
I 

0.96 
5 294 1.29 1.32 
5 3:14 2.03 1.83 
5 422 2.63 1.86 
5 350 2.99 2.52 

--
5 328 3.30 3.03 
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Appendix. 

METHODS OF BIOLOGICAL ASSAY OF LACTOGENIC EXTRACTS 
USED BY MEMBERS OF THE THIRD CONFERENCE 

ON THE STANDARDISATION OF HORMONES 

Method used by : 

Professor J._ B. Collip. 

Groups of 2 or 3 young or adult male or female pigeons of ca. 250-350 g. body
weight are used. The total dose per bird of the preparation to be tested Is 
dissolved In 4 c.c. of 10% alcohol and given as 4 equal subcutaneous Injections, 
one on each of 4 consecutive days. Successive groups of pigeons receive the 
same substance in doses which Increase in g~ometrical progression. The birds 
are killed on the 5th day, and the response assessed by the weight Increase, and 
appearance of stimulation, of the crop glands. 

Dr. C. Hamburger. 

Groups of 3-8 mixed male and female pigeons are used, 6-7 weeks old and of an 
average body-weight of about 300 g., with a range, In 71 birds, of 237-390 g. 
The total dose per bird of the preparation to be tested Is dissolved in 1-4 c.c. of 
distilled water, made slightly alkaline with a few drops of a 10% solution of 
sodium hydroxide, and neutralised afterwards with a 10% solution of acetic acid, 
care being taken that the solution remains clear. 

Each bird receives 4 equal injections Into the pectoral muscles, one on each 
of 4 consecutive days, and Is killed 24 hours after the last Injection. The crop
sacs are taken out at autopsy, washed and freed from fat, and the whole crop-sac 
Is weighed, since It has been found very difficult to determine the extent of the 
stimulated area. The criterion of response Is the Increase In the weight of crop
sacs over those of untreated controls. 

Dr. 0. Riddle. 

Groups of 10 mixed male and female white Carneau pigeons are used, 48-
66 days after hatching, the average body-weight being 420-520 g. . The total dose 
per bird of the preparation to be tested Is dissolved In 0.8 c.c. of distilled water at 
pH8.0, and given b>: 4 equal intramuscular Injections over a period of 96 hours, 
at the end of which the birds are killed. 

The criterion of response Is the Increase In weight of crop-sacs, and the activity 
of the sample is determined by reference to a standard table, with a correction 
factor for the particular race of pigeon used. 

The National lmtitule for Medical Research. 

Groups of 10 pigeons, male or female, with a range of body-weight of from 
250-450 g.. are used. One daily subcutaneous Injection Is given on each of 
6 consecutive days and the birds are killed 24 hours after the last Injection. 
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The crop-sacs are removed, washed thoroughly In saline, and the stimulated 
areas dissected and fixed in Bouin's fluid overnight. They are transferred to. 
70% alcohol and weighed after removal of the surface fluid by blotting-paper. 

The criterion of the response Is the actual weight of the crop-sacs calculated 
for a pigeon weighing 300 g., and the acti vlty of an extract is expressed In units 
by reference to a dose response curve. 
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MEMORANDUM ON THE INTERNATIONAL 

STANDARD FOR THE LACTOGENIC 

(CROP-GLAND STIMULATING) SUBSTANCE OF THE 

ANTERIOR LOBE OF THE PITUITARY GLAND 

(PROLACTIN, GALACTIN, MAMMOTROPHIN) 

Established by 

the Department of Biological Standards, 
National Institute for 1\ledicnl Research, 

Hampstead, London, N.W.3. 

INTRODUCTION 

During 1937 and 1938, an enquiry was made among Interested workers as 
to the practicability and desirability of establishing an International standard 
for the substance commonly known as the lactogenic, or crop-gland stimulating, 
hormone of the anterior pituitary lobe. It was recalled that preparations of 
this substance were standardised in a variety of ways and that a number of 
definitions of unit amounts were in existence. The survey showed that there 
was virtual unanimity as to the desirability of establishing a standard and, In 
view of the fact that a unit defined by Dr. Riddle In terms of an amount of a 
dry preparation kept In his laboratory was already widely used, It seemed 
likely that there would be little trouble in establishing an international unit, 
also de fined In terms of an amount of a standard preparation. A preliminary 
enquiry amon(l manufacturing organisations suggested that It would be possible 
to obtain enough material to constitute a suitable standard In adequate 
quantity. 

At the third Conference on the Standardisation of Hormones, held In Geneva 
in August 1938, under the auspices of the Permanent Commission on Biological 
Standardisation, the results of the preliminary survey were considered, and It 
was unanimously decided to arrange for the establishment of an International 
standard for the lactogenic (crop-gland stimulating) substance. 

The Conference agreed that preparations oiJ~ed towards the standard should 
be circulated among experts to be examined for their suitability as constituents 
of the standard. It was agreed that no contribution ihould be accepted If It 
was found to contain less than about 5 Riddle units of the specific activity per 
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h D R" ddle's own contribution, 
milligramme when tested in comparison wit r: I • 

which was already available and assayed In such Riddle umts. 
· d that the International unit should be so The Conference further agree . 

defined as to conform as closely as possible to the existing Ri~dle umt. The 
standard was accordingly established as indicated and brought mto current use 

on November 1st, 1939. 

P . •No FoRM OF IssuE oF THE INTERNATIONAL STANDARD REPARATION .,. 

Contrib~tions from nine sources were oflered towards the stan~ard, and all 
of these were found, by each of the co-operating experts, to con~am more than 
the stipulated 5 Riddle units per milligramme. These contnbutors, whose 

generous helpfulness is here acknowledged, were : 

Allen and Hanbury Ltd., London. 
Ayerst, 'McKenna and Harrison Ltd., Montreal. 
Armour and Company, Chicago, lll., U.S.A. 
The Glaxo Laboratories Ltd., London. 
Etabllssement< Byla, Paris. 
N.Y. Organon, Oss, Netherlands. 
National Institute for Medical Research, London. 
Parke, Davis and Company, Detroit, !llich., U.S.A. 
Dr. 0. Riddle and Dr. Bates. 

None of these preparations was diluted and, in accordance with the procedure 
luld down by the Conference, no diluent was added during the course of the 
mixing operations, Except for the removal of the specimens which were 
circulated for co-operative examination, the contributions were mixed as 
received, and a total of 107 grm. of material was obtained. The mixture was 
dried by exposure to P,O, in vacuo. 

It had already been ascertained that this material could be made into tablets 
directly without the use of excipient, after a process of granulation which was 
found not to Interfere with the biological activity. It was decided therefore 
thut the standard, for ease of manipulation, should be dispensed in the form of 
tubll'ls, as had been done with the two gonadotrophin standards, 

The definition of the unit given below suggested that tablets of 10 mgrm. 
would be of convenient size and that 10 such tablets per ampoule would be a 
convenient packing. 95.2 grm. of such tablets was obtained and a test weighing 
showed that 78·;~ of U1e tablets were within 2% of the 10 mgrm. aimed at. The 
tub lets were then packed In lots of 10 in small tubes of amber glass which were 
plu~~~·d with cotton-wool and placed in ampoules. The ampoules were eva
cuult·d, filled with pure dry nitrogen, and sealed. A cork to fit the inside 
amb<•r tube was also enclosed in each ampoule, This method of double packing 
wns ~!<·vised to ensure the exclusion of oxygen from the finally sealed ampoule, 
as hud down In the report of the Conference, and, at the same time, to provide 
a suitnble container for the tablets after the ampoule had been opened and 
dls~ardt•d. The finished ampoules were transferred to the cold room and are 
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maintained constantly at a temperature of - 2•C. 932 of these ampoules, 
each containing ten 10-mgrm. tablets, were prepared. The standard Is kept 
by the Department of Biological Standards, National Institute for 1\Iedical 
Research, London, N.W.3. . 

The whole of the procedures Involved In the mixing, compressing and packing 
of the material was generously carried out by Burroughs \Vellcome and Company, 
who also designed and provided the glassware used, as a contribution toward 
the production of the international standard. 

At the time of the third Conference, it seemed likely that only rather small 
amounts of material might be forthcoming towards this ;tandard, and the 
Standards Department of the National Institute for 1\Iedical Research was 
asked to consider the practicability of Issuing a portion of the standard In 
diluted form for use In the intradermal test. The supply of material, however, 
has exceeded expectations, and it has not been considered necessary to issue the 
standard In more than one form. 

· DEFINITION OF UNIT 

The results of the co-operative assays gave an average for the whole material 
of about t 1 Riddle units per milllgramme, but examination of the data 
showed that the figure could not be of precise significance and was unlikely to 
be distinguishable from 10 Riddle units per milligramme. Dr. Riddle's own 
determinations Indicated that the mixture contains slightly less than 10 units 
per milligramme. It was decided therefore, In keeping with the report of the 
Conference and to simplify calculation, to define the International unit as : 

The specific activity contained in 0.1 milligramme ( = 100 gamma) of the 
standard preparation, 

and to recommend the use of this unit for recording the activity of all crop
gland stimulating preparations. 

SUGGESTIONS FOR USB 

After the ampoule has been opened, the inner tube should be removed, freed 
from the two cotton-wool plugs and closed with the cork provided. One or 
more tablets, each of which contains about tOO units, should be removed as 
required. The tablets are as constant In size as Is practicably possible, but ·It 
Is essential that they should be weighed before use, so that a solution can be 
made of an exactly known strength, on the basis of 10 units for each mllll
gramme of ascertained weighL The tablets dissolve very readily In water 
or saline. 

After the ampoule has been opened, the amber tube containing th~ tablets 
of the standard preparation should be kept in a small desiccator containing 
P,o •. 
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l'sE oF THE STANDARD IN 13IOLOOICAL Ass.• v 

The following citation, relative to the use of the standard in biological assay, 
Is taken from a report of the Conference' : 

" The Conference cannot, on the information before it, recognise any 
test as giving sufliciently quantitative results for the comparative assay 
of preparations in relation to this standard, except those which depend on 
the measurement or observation of growth produced in the crop gland 
of the pigeon or dove, whether as the result of systemic or of local 
administration. " 

1 
Bull. H<'<11/h Org., 1938, 7, 893. 


